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AN ADVERTISEMENT OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY . EAST PITTSBURGH, PENNSYLVANIA 

The Slzechinskis 
are buyinq 

A NEW CAR 

America builds more and buys more - thanks to electrically-driven machines 

'V,HEN Mike Slzechinski's rela­

W tives in the "old country" 

hear he has bought an automobile, 

they'll conclude he is either crazy 

or rich. Of course, he is neither. He 

is just an average American work­

man, enjoying the benefits of a 

production system that turns luxur­

ies into commodities by creating 

an abundance of them. 

Working under this system, the 

automobile industry is making it 

possible every year for more Ameri­

cans to enjoy better cars. Its pur­

chases stimulate business and em­

ployment all along the line. It 

employs directly a vast army of 

workers who earn enough them. 

selves to be good customers for 

the products they make. 

Westinghouse engineers have 

had no small part in building this 

system, which is founded largely 

upon the ability of machines to 

multiply the productive powers of 

men. Wherever you see machines 

and men at work, you are likely to 

see Westinghouse electric motors 

and control apparatus. Through 

the intelligent application of elec­

tricity to modern production prob­

lems, Westinghouse is helping the 

automobile industry - and every 

industry - to make America the 

constant envy of the entire world 

as a place to live and enjoy life. 
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• A Whole Shop Full of Tools in One! If you seek 
a real he-man's gift-one that will be useful and 
much appreciated, here it is. Every man who sees 
the Handee wants one. Every man who is a 
mechanic, repairman or who likes to make in­
teresting things in spare time, needs one. 

Nothing like the Handee for work on all metals, 
alloys, resins, plastics, bronze, glass, wood, horn, 
bone, stone, etc. It is the greatest time and labor 
saver-performs a multitude of difficult and 
tedious jobs quickly and smoothly. Uses 200 dif­
ferent accessories, quickly inter-changeable. 
Think of it---one tool, 200 accessories! Weighs 
only 12 ounces, yet is dynamic in performance 
and power. For use at home, in shop, or take to 
job. Just plug in any AC or DC socket, 110 volts 
and zingo! it's all ready to go. Speed 25,000 r .p.m. 

Stop in any hardware, department store or tool 
dealer. Ask for a demonstration. If he does not stock 
the Handee he will gladly order one for you. 

CHICAGO WHEEL & MANUFACTURING CO. 
1101 West Monroe Street, Dept. E, Chicago, Illinois 

Postpaid, $2500 

3 Accessories Free 

ULTRA DELUXE SET 
A De Luxe Model with 
26 of the most popular 

accessories, housed in a 
compact steel carrying 
case. The gift of the year 
for men and boys. 

MASTER 

THE 
DE LUXE 
MODEL. 

ACTUAL SIZE 
Postpaid, $1850 

6 Accessories Free 

CRAnSMAN's SET 
T h i s  convenient, a1l­
around selection of 17 . 
useful accessories is used 
by home craftsmen, shop Postpaid, $5� mechanicsandrepairmen. 

STANDARD MODEL 
Built to the same high 
quality standards as the 
De Luxe. 13,000 r.p.m. 
Weighs 1 pound. No other 
tool compares with it at 
this price. 

CRAnSMAN'S PROJECT BOOK 
"Pleasure and Profit with 
a Handee" tells how to 
make many unusual and 
interesting projects. Con-
tains working plans and 25c easy-to-follow drawings. 

.�--------------------------------------------------------------------------.-------, 

o Send Free Catalog 

o Send $18.50 Handee 

D Send $10.75 Handee 

D Send Ultra De Luxe Set 

o Send Master Craftsman's Set 

D Send Project Book 

D Send C.O.D. 

o Remittance Enclosed 

SA-J2 
Name _ _ _ ____________________________________________________________ _ 

Address _ _ _ _ _ _ __________________________________________________ . _____ _ 
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THIS month's front cover, re-
produced by courtesy of the 

Bureau of'Reclamation, United 
States Department of the Interi­
or, shows water pouring into the 
Owyhee Dam spillway at the 
Owyhee project, Oregon-Idaho. 
The rising spray is caused by the 
updraft of air from the huge 
spillway opening. 
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Mr. E. L. Davis, 1841 Mountain Rd., 
Milwaukee, had played only the piano 
before he acquired his Hammond 
Organ. But he writes, "Soon I was 
playing music very much richer and 
more colorful than I ever had before!" 

'1 WAS by no means an expert pianist," 
writes Mr. Davis, "so I was amazed and 

delighted by the intensely interesting musical 
experience the Hammond Organ brought me. I 
never grow tired of experimenting with its 
varied tone colors. Why, even the simplest 
tune can be played a hundred different ways!" 

The dream you've always cherished, that 
some day you yourself might play really 
lovely music-it can come true with the new 
Hammond Organ! 

If you have even a little knowledge of the 
piano keyboard, you can easily pick up the 
Hammond's simple technique. You'll find 
it's like conducting a superbly trained 
orchestra ... countless lovely instrumental 
voices are at your bidding, ready to give 
rich and ever-varied interpretations to your 
melodies. 

Introduced less than three years 
ago, the Hammond has received an 
ovation from the world of music. It is 
used with several of the greatest sym­
phonies . . . is played in over 1,000 
churches. Yet It is an instrument 
completely practical for your home­
smaller, easier to move, and no more 
expensive than a fine piano! 

The leading musical merchant in 
your city is probably a Hammond 
dealer. Go to him as soon as you can, 
and hear your favorite melodies in­
terpreted by the Hammond! Or for 
full details by mail, write to The 
Hammond Organ, 2943 N. Western 
Ave., Chicago. In Canada, address 
Northern Electric Co., Ltd., Montreal. 

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

Science creates the ideal musical instrument 
Helmholtz' Law of Tone Quality contains the 
simple principle on which the Hammond 
Organ is based: 

The characteristic auditory quality of a 
musical tone-flute, violin aT any other­
depends solely upon the number of harmonics 
in the tone, and the strengths of these har­
monics relative to the fundamental note. 

A number of widely different musical tones 
are described graphically here. Each of these 
tones is the same pile h. since each repeats its 
wave pattern 440 times per second. But the 
number and strength of the harmonics, or over­
tones and subtones, mixed in each is very differ-

!F+ 
DIAPASON FLUTE 

ent-which is why the tones sound so different. 
In the Hammond Organ. which creates all its 

lovely tones by electn'cal impulses instead of by 
air pressure, Helmholtz' basic principle of tone 
construction is applied practically. Through 
simple controls, the organist can mix his funda­
mentals and harmonics as an artist blends 
colors. He can duplicate the musical tone of 
almost any known instrument-or he can create 
an almost infinite number of new tone colors, 
never before heard by the human ear! 

Thus in the Hammond Organ science has 
created the ideal musical instrument -one that 
contains, potentially, the entire cosmos of 
audible music. 
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there could be no more lastingly treasured 
gift than a Hammond Organ ---�----.. --� -.---. -��------.. ----.. -------�----.. 

� --------.�--.-.�--.-•.. ----.. -.----.- .. -.--

I 

___

__ STRINGJ 

THE HAMMOND ORGAN $1250 and up f.o.b. 
Chicago-slightly 

. 

higher for large installations 

THE HAMMOND IS THE LARGEST SELLING ORGAN IN THE W 0 R L D 



50 YEARS AGO IN • • • 

(Condensed From Issues of December, 1887) 

CANAL-"The proposal made by M. De Lesseps in his letter to 
Premier Rouvier will not fail to interest those who have followed 
the progress of his scheme for an interocean canal at Panama. 
After an expenditure of nearly three times the sum originally 
estimated by him as sufficient to build a surface level canal, he now 
asks the French government to authorize him to raise $1 13,000,000 
additional by a public lottery, to enable him to construct a lifting 
lock canal. It would seem from this that unless the French people 
subscribe a sum which, with what has been expended, will raise 
the cost of  the canal to the extraordinary total of nearly $500,-
000,000, the project of a canal at Panama must be abandoned." 

FOR CELLAR FIRES-"The Paulin cellar·fire apparatus ( used 
by the Paris fire department ) consists of a suit like that used by 
divers, which allows a fireman to enter a cellar in which the air 
has been rendered irrespirable by a 
conflagration. • . . The fireproof suit 
consists of a leather blouse, fastened 
at th.e waist and wrists with ligatures, 
and provided with a hood and iron 
mask. The air necessary for respira­
tion is introduced through an aperture 
in the back of the suit, by means of a rubber tube of great length. 
The blouse is very roomy, and allows great liberty of motion." 

FROGS-"Almost all the frogs used for experiments in vivisection in 
the European universities are supplied by an old fisherman of 
Kopenich, who, for forty-five years past, has devoted himself to this 
pursuit. Sometimes he has succeeded in catching as many as a 
thousand in one night." (Sic.) 

SAL T -"In the Colorado desert, near Idaho, there is a large bed 
of rock salt, and the Southern Pacific Railroad, in laying the track 
to the salt bed, has been obliged to grade the road for 1,200 feet 
with blocks of these crystals. This is the only instance where a road· 
bed is laid and ballasted on salt." 

NITRO-GL YCERINE SHELLS-"At Sandy Hook, recently, Serge 
D. Smolianinoff made experiments in firing nitro· glycerine from a 
100 pound Parrot rifled gun, using eighteen pounds of service powder 
for a shot. The shells used were of about ninety· two pounds weight, 
and were charged with five pounds of nitro-glycerine each, and 
provided with the inventor's igniter . . . .  Only three shots were made, 
further experiments being prevented by darkness . . . .  With these 
three shots Mr. Smolianinoff has to his credit 327 shots, all of which 
are said to have been successful." 

POWER-"Four·fifths of the engines now working in the world 
have been constructed during the last 25 years . . . .  The steam en­
gines of the world represent approximately the work of 1 ,000,000,000 
men, or more than double 

about election time, but its employment in such prosaic service as 
doing useful commercial printing is, we believe, quite exceptional." 

WELL-"The deepest well drilled in the United States is that of 
George Westinghouse, at Homewood, near the city of Pittsburgh, 
which had reached a depth of 4,618 feet, when the tools were lost 
and drilling ceased." 

INTROVERT-"In any line of business, the man who uses reason· 
able economy and has the ability to give fair management and the 
perseverance to hold on will, in a great majority of cases, make 
a success ; while, on the other hand, the one who rushes into what· 
ever he has undertaken with a spasmodic endeavor to win all at 
once, as a general rule wastes his energies and often fails for 
sheer want of perseverance." 

CATAMARAN-"A steam catamaran, intended for whale and 
walrus hunting in the Arctic regions, is being built at Montreal, 
Canada. It has two steel cigar·shaped hulls, each sixty-five feet 
long, and built in two compartments, one for water ballast, and the 
other to carry petroleum for fuel. The catamaran is constructed so 
that it may be taken apart for transportation on the deck of a 
whaler." 

TESTING-"The great testing machine at the United States Arsenal 
at Watertown, Mass., in the environs  of Boston, is properly con· 

sidered one of the engineering triumphs 
of its day. A machine which will break 
by tension a five inch bar requiring 350 
tons stress, and immediately after the 
strain and shock of recoil due to this per· 
formance will break a horse hair, and 
indicate perfectly the required ruptur­
ing tension of one pound, must be 
mechanically perfect . . . .  The machine 
works by hydraulic pressure for heavy 
strains, while for light ones, and especial­
ly for such as require a very large range 

for stretching or contracting, screw power can be effectively applied. 
. . .  Elaborate sets of calipers and all necessary accessories are sup· 
plied for testing elongation under stress, and other factors and data." 

PHONOGRAPH-"A very interesting and popular use of the phon­
ograph will be the distribution of the songs of great singers, ser· 
mons, and speeches, the words of great men and women, music 
of many parts, the voices of animals, etc., so that the owner of  a 
phonograph may enjoy these things with little expense." 

KEEL Y-"Mr. Keely, the man whose motor was to revolutionize 
the machinery of the world, is hardly off with the old force before 

he is on with the new. At a 
the working population of 
the earth, whose total pop­
ulation amounts to 1,455,-
923,000 inhabitants." 

AND NOW FOR THE FUTURE 
meeting of the stockholders 
of his company in Philadel­
phia, Mr. Keely explained 
that, while experimenting 
with his etheric or vapor 
force, he has run against an· 
other form of energy, the 
properties of which are so 
captivating as to cast into 
shade those of his first en­
chantress." [The Keely motor 

WIND-"Mr. Max Nicolaus, 
editor of the Avalanche, Sauk 
Center, Minn., has two job 
presses run by a windmill. 
. . .  Wind is an important 
agent in the running of po­
litical newspapers, especially 
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<l(What can be done about the rare and vanishing species of 
American wildlife? By Ira N. Gabrielson, Chief, Bureau of 
Biological Survey. 

<l(Abrasives make precision products, by Philip H. Smith. 

<l(Birth of a plastic-told in photographs. 

<l(Clean air to aid many industries, by John F. McMahon. 

<l(The concluding installment of the life and death of Ra-mose 
and Hat-nufer. 

. 

was a famous fraud.-Ed'] 



DECEMBER . 1937 SCIENTIFIC AMERICAN 

THE tinkle of the telephone is a welcome 

sound in millions of homes. This day, the 

sun will shine brighter for some one be­

cause you called. 

T h e  t e l e p h o n e  i s  i m po r t a n t  i n  th e 

everyday aft' airs of life - vital in emer­

gencies. But that is not the whole of its 

service. Its value grows because it helps 

to keep folks closer - makes this busy 

world a happier, cheerier place to live in. 

Friendship's p ath often follows the trail 

of the telephone wires. 

LONG DIS T A NCE R A TES A RE LOW 

Your friends will be glad to  hear your voice and 

you'll be surprised to see how little it  costs to 

telephone Long Distance. Rates to most points are 

lowest after 7 P. M. and all day Sunday. Then 

3·minute station·to-station calls cost 35c for about 

90 miles; 50c for about 150 miles; $I for about 

425 miles. 
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AlTITUDE OEVIC£ WHICH 
MAI�TA(NS PROPE.R ALTITUDE 
OF PLANE AS IT APPROACHES 
lp,NDING J:IELD.IT 15 INTER­
CONt-JECTED WITH THROTTLE 

E.NGIN£ 

A U T O M A T I C L A N D I N G  

F O R  A I R P L A NE S  

A N automatic landing system for airplanes, wherein the plane, without 
ft human contact with its instruments, literally finds its own way to the 
landing field and makes a safe landing, has been designed and reduced 
to practice by a group of engineers co-operating with the Army Air Corps. 
Making use of radio guiding stations that control the heading and altitude 
of the plane through a Gyro-pilot and the speed of the engine through a 
small throttle engine, the system has been put through a rigorous series 
of tests, many of which were conducted under moderately rough air con­
ditions_ The operation ( see illustration ) is. briefly as follows: The pilot 
brings the plane within range of the landing field's radio facilities and 
to a certain altitude as indicated by a sensitive altimeter. He then closes 
the master landing switch and automatic control is established. Responsive 
to the successive frequencies of the guiding stations, the various units take 
over their own particular functions and bring the plane to a landing at 
an angle that depends upon the resistance of the wind. The drawing gives 
additional operating details of this promising system. 
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One of the sleeper Mainliners used in the overnight coast-to-coast service 

AIR TRANSPORTATION 
1927 

A LTHOUGH the beginning of sched­
ft uled flying in the United States 

can be traced back to pre-War 
days, when optimistic airplane operators 
launched the nation's first airlines on a 
small scale, and although the main­
tenance of regular air schedules invaded 
the coast-to-coast field as early as 1920, 
when the Post Office Department com­
pleted its pioneer mail route across the 
country, the inauguration of regular air 
travel between the Atlantic and Pacific 
came in September, 1927. It was then 
that commercial companies took over the 
operation of scheduled airmail and sim­
ultaneously provided facilities for pass­
enger service across the New York­
Chicago-California airway. 

At the beginning of air transporta­
tion's first decade, pioneer air travelers 
rode across the continent in single­
engined mail-passenger planes which re­
quired 33 holirs to complete the 2700-
mile journey. Today the same route is 
flown with giant twin-engined airliners 
in 15 hours. Thousands of persons now 
make the cross-continent flight in a 
routine manner during a single month, 

1937 The Future 
Transcontinental Flying Time Cut by More Than 

50 Percent ... Research and Experience Have Vastly 

Increased Safety and Comfort ... Things to Come 

By B O B 

as against the adventurous baker's dozen 
who essayed that trip ten years ago. 

As air transportation enters upon its 
second decade, one has only to contrast 
today's operations to the pioneering ser­
vice of 1927 to foresee the progress 
which airlines may reasonably be ex· 
pected to achieve during the coming ten 
years. 

In reviewing air transportation in this 
country it is evident that technical de­
velopment must receive a maj or share 
of the credit for the growth in air travel 
which has resulted in the carrying of a 
million and a quarter passengers on 
regular airline schedules during 1937. 
In 1927 flying was still in its "helmet 
and goggle" days, and the operation of 
an airline depended principally upon the 

J O H N S O N  

pilot and his airplane, with the emphasis 
upon the pilot. The immediate problems 
which confronted the airline operator 
included lack of communication between 
planes and the ground, absence of or· 
ganized weather observing and report­
ing systems, lack of adequate instru· 
ments for accurate air navigation, lim­
itations of airplanes in cruising range, 
and limitations of aircraft powerplants 
in maintaining sustained operation and 
in functioning efficiently at high cruis­
ing altitudes free from weather disturb· 
ances. 

In ten short years technical research 
and development has contributed satis­
factory answers to all these problems. 

By developing two-way voice radio 
communication between planes and the 
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ground and by evolving the 
directive radio-range system of 
marking airways, radio en­
gineers of airlines and manu­
facturers made two of the 
greatest contributions to the 
dependable operation of air­
liners. 

The combined forces of the 
Department of Agriculture, De­
partment of Commerce, and 
the airlines themselves estab­
lished a systematic organiza­
tion for observing, reporting, 
and analysing weather that 
not only has placed the hand­
ling of airway weather condi­
tions on a scientific basis, but 
likewise has made important 
contributions to the knowledge 
of weather in generaL 

In addition to the aid to air 
navigation of the radio mark­
ing of airways, instruments 
have been developed to ihe 
point where the "art" of fiy­
ing has been changed to the 
"science" of flying_ 

S C I E N T I F I C A M E R I C A N  DECEMBER . 1937 

dency to relax the efforts to ad­
vance the science of air trans­
portation ; this is going for­
ward steadily in the directions 
both of refining present facil­
ities and of solving those tech­
nical problems which remain. 
As a matter of fact, the year 
1937 is noteworthy for several 
outstanding contributions to 
the technical progress of the 
industry_ From the airport and 
flying laboratories of the air­
lines have come two major 
projects during the year, with 
others well under way_ 

T
HE airplane of 1927 was 
required to make 14 stops 

during a trip from coast to 
coast, while today's transports 
are required to make only 
three stops and can actually 
cross the continent with only 
two stops, because of their 
great reserve cruising range. 

While mechanical forced 
landings on account of engine 
trouble were relatively fre­

Ten years of progress in coast-to-coast airliners: a two­
passenger plane with which the service was inaugurated 
10 years ago ; a tri-motored transport ; a low-wing twin­
engined monoplane; and one of the latest Mainliners 

O
NE significant problem 
which confronted air 

transportation at the beginning 
of 1937 was the so-called "snow 
and rain" static which stood in 
the way of positive use of such 
radio facilities as the short­
wave equipment for voice com­
munication between planes and 
the ground, the long-wave 
radio range and radio marker 
systems, and the airport ap­
proach facilities_ This problem 
was not so acute during the 
earlier years of flying but, with 
the advent of the current 
three-mile-a-minute all-metal 
transports, it became so serious 
that efforts were concentrated 
on its solution_ The accepted 
theory was that the impinging 
of electrically charged parti­
cles of moisture and dust on 

quent during the pioneering days, they 
are now almost non-existent ; for, in 
addition to mechanical excellence of 
modern engines and systematic methods 
of routine overhaul, today's airliner can 
sustain flight with only one of its two 
engines in operation. Supercharging of 
these engines makes it possi ble to 
operate schedules at 
cruising altitudes ap­
p r o x ima t i ng 10,000 
feet, clearing the low 
o v e r c a s t  c o nd i t i o n s  
which hampered early­
day operation and 
avoiding the turbulent 
air conditions that pre­
vail at low elevations' 
and which were respon­
sible for considerable 
discomfort to passen­
gers during the first 
years of cross-continent 
flying. 

represent a tribute to the engineers of 
the lines and companies allied with the 
industry, in bringing under control the 
natural and mechanical elements which 
presented obstacles to the efficient main­
tenance of schedules_ As the airlines en­
ter upon the second decade of coast-to­
coast air transportation there is no ten-

All ill courtesy Gniled Air �Ines 

the surfaces of airliners creat­
ed the natural static which interfered 
with clear reception of radio signals 
and at times even blocked them out, 
and it was believed that with the sub­
stitution of metal skin as the covering 
for airplanes, in place of the fabric 
used on earlier planes, this situation 
had been aggravated_ Efforts to shield 

antennas against the 
static proved only par­
tially successfuL Then 
United Air Lines as­
signed its flying labor­
atory-a conventional 
Boeing 247-D twin­
engined passenger air­
liner with its cabin 
converted to a regular 
l a bo r a t o r y-to t h e  
project o f  developing a 
more positive method 
of eliminating the trou­
ble. 

While the task of 
technical advancement 
in scheduled air trans­
portation has been com­
plex, the efficient oper­
ating records establish­
ed by airlines of today 

An artist's conception of a modern sleeper plane in flight, showing the 
comfortable arrangement o f  compartments and berths in the fuselage 

For three months 
during the late spring 
of 1937 this plane hunt­
ed static_ Under the 
direction of a commun­
ications engineer a par­
ty of airline technicians, 
radio equipment man-
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ufacturing representatives, and pro­
fessors of physics studied the static 
problem on the very scene itself. They 
deliberately sought out the worst wea­
ther conditions, in order that when they 
completed their work, the steps they 
had taken to eliminate static would be 
effective under maximum conditions in­
stead of the more moderate situations 
prevailing during 99 percent of sched­
uled airline operation. 

The results of these experiments were 
revolutionary for they developed an en­
tirely new fact-that static interference 
resulted from the discharge of snow 
and rain static from the airplane on 
which it had accumulated, instead of 
from the impinging of the electrically 
charged particles on the surfaces of the 
ship. 

With the real cause of this trouble 
ascertained, the way was paved for the 
proper solution. This has come in the 
form of a static-discharge system com­
prised of trailing wires, by means of 
which the discharge of the static of the 
airplane is so controlled as to reduce 
its effect to a negligible point and thus 
insure constant and true reception of 
radio signals. This system is being sup­
plemented with shielded antennas as 
well as the use of radio transmitters of 
greater power in order to permit a con­
sequent lower volume regulation of re­
ceivers. 

THE importance of this development 
lies in its insurance that the trans­

port plane can fly from destination to 
destination over the established airway 
with its pilots able to use to the fullest 
extent the positive radio markings. 

This leads to another obstacle remain­
ing in the path of positive all-weather 
air-transport operation-accomplishing 
landings at airports under conditions 
of poor visibility. In the past, as today, 
airline operation has recognized ceiling 
and visibility limitations to safe land­
ings at airports, and schedules are not 
operated when weather conditions do 
not conform with the safe minimums of 
ceiling and visibility. In fact, through 
the exacting weather reporting and dis­
patching procedures of the established 
lines, when conditions at a terminal 
destination are changeable and indica­
tions are that they might develop unfav­
orably beyond the limitations, no trips 
are dispatched unless alternate termin­
als with definitely favorable conditions 
are available. When conditions at the 
destination are such that limitations are 
definitely exceeded, trips are cancelled. 
The number of cases where such condi­
tions are encountered is extremely small 
but, nevertheless, such conditions do 
exist and, therefore, airlines have not 
been able to achieve 100 percent all­
weather operation. 

The answer to this problem was 
furnished during 1937 with the success-

SCIENTIFIC AMERICAN 

ful completion of years of ex­
perimentation of instrument 
landings. Since as early as 
1919, research on this project 
has been under way and by 
1929 concrete results were be­
ing obtained. During the fol­
lowing year several systems 
of instrument and radio land­
ings were effected but none 
of them was completely satis­
factory, with two difficulties 
generally being encountered. 
One was the failure to obtain 
a precise, constant, radio 
landing beam and the other 
was to overcome a certain 
amount of variation of land­
ing procedure, chargeable to 
the human element. 
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The major airlines, work­
ing with an equipment manu­
facturer, took the best fea­
tures of the systems then in 
existence and overcame the 
difficulties by using an ultra­
high-frequency transmitter 
for the transmission of the 
landing beam signals and by 
applying the automatic pilot 

A United States Weather Bureau airway sta­
tion. Efficient weather reporting and analysis 
are important in dependable airline operation 

to obtain uniform landing procedure. 
Thus, in the late summer of 1937, 
members of the Radio Technical 
Committee for Aeronautics, engineers 
representing airlines, manufacturers, 
the Army, Navy, Bureau of Air Com­
merce, and other interested agencies 
assembled at the Oakland Municipal 
Airport to observe a system on which 
several thousand automatic landings of 
conventional type transport planes had 
been effected_ 

This system fundamentally involves 
these factors: An ultra-high-frequency 

runway localizer and glide path, ultra­
high-frequency radio markers identify­
ing points at regular intervals on the 
approach to the airport itself, and satis­
factory visual and aural indicating 
facilities. 

In actual operation the pilot of a 
transport plane equipped with an in­
strument landing system approaches 
the field and bisects the glide path and 
the signals of the runway localizer at 
a point approximately five miles from 
the boundary of the field and 1500 feet 
above the terrain. Maneuvering his plane 

Solid comfort aloft. The comfortable berth in one of the modern sleeper planes 
of United Air Lines is six and a half feet long, and as wide as a standard twin bed 
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Introducing the extra-fare note in air travel, the Skylounge Mainliner offers the 
luxury of 14 swivel chairs in a cabin that is large enough for 21 standard seats 

so that the indicators show it is exactly 
on the glide path and aligned with the 
airport runways, the pilot throttles back 
to a speed of in the neighborhood of 
90 miles per hour and either engages 
the automatic pilot to hold the plane 
in its exact position on this course, or 
controls the plane himself in a similar 
manner, and then literally follows the 
radio signals to a complete landing. 

T HE application of the landing sys­
tem to regular scheduled air trans­

port is still a matter of many months 
or even two years in the future. Its in· 
stallation on the airways will, in all 
probability, be undertaken by the Bur· 
eau of Air Commerce in order to obtain 
a uniform system at all fields on the 
Federal airways network. Following the 
installation there will be a period of 
pilot training to familiarize all flying 
personnel with the operation of this sys­
tem. Until these preliminaries are sat· 
isfactorily accomplished, the landing 
system will not be applied to scheduled 
flying. However, the obstacle of so-called 
blind landings has been successfully 
overcome and it is only a matter of time 
until the benefits of this development 
will be reflected in an even higher record 
of safely completed flights on the es­
tablished airlines of this country. 

actual navigation of the course, the reg­
ulation of the power-plants, and other 
details incident to flight. 

With the adoption of instrument land­
ings it is apparent that the mechanical 
end of the operation of airplanes can 
become virtually automatic, and this 
step will bring to a completion the evo· 
lution of airline operation from a matter 
of flying to one of navigating. 

Still another development which is 
now in progress and which will con· 
tribute much to the positive navigation 
of planes across the nation's airways is 
that of ground direction-finding systems. 
Until recently the work on direction­
finding equipment for land planes has 
been confined largely to experimenta­
tion with aircraft direction-finding equip­
ment, the installation of such equip­
ment being on the airplanes themselves 
and the burden of their use on the pilots. 
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In order to achieve a more positive sys­
tem, engineers are now at work on 
ground direction-finding equipment, and 
while this engineering is still in its early 
stages, indications point to a successful 
completion of this proj ect early in 1938, 
which should result in a method of lo­
cating the positions of planes in flight 
over the airways that will be both in­
stantaneous and automatic. 

H
ERE, then, is another achievement 
of airline engineers to control air 

navigation scientifically and further to 
reduce the human element. Meanwhile, 
the results of years of planning on the 
part of airline and factory engineers 
are being manifested in lIhe imposing 
4-motored DC-4 proj ect t#fPA well into 
actual construction at the J)ouO"las Air­
craft factory at Santa �ni�a, Cali­
fornia. This 40-passenger 65,OOO-pound 
giant of the airways will be test flown 
in 1938. It represents the engineering 
experience and specifications of five 
major airlines-United, American, 
TWA, Pan American, and Eastern-as 
well as the engineers of the factory. 

When one appreciates the swift prog­
ress which was achieved in air trans­
portation during the first decade, from 
the small, poorly equipped single­
engined plane of 1927 to the scientifical­
ly operated 12-ton airliners of today, 
one realizes the futility of attempting 
to forecast the status of air transporta­
tion in 1947. But the DC-4 is tangible 
evidence of where air transportation is 
going. This giant plane should be in 
service in 1939, and with the require­
ment that it be able to fly on any two 
of its four motors and with its great 
cruising range, coupled with the many 
engineering requirements which have 
been built into its specifications, this 
proj ect points the way to even greater 
dependability of operation. 

These developments clearly mark the 
path which airlines are taking to 
achieve automatic flight. As a matter of 
actual record, the use of automatic 
pilots, which are standard on the major 
airlines, has progressed to the point 
where the Gyro-pilots actually control 
the physical flight of the plane on as 
high as 85 percent of scheduled flights 
across the airways. The human pilots 
control the planes during take-offs and 
landings, but during the flight at cruis· 
ing elevations, the automatic pilots re­
lieve them and allow more time for the 

The inspection department at an airline base, where servicing and maintenance 
methods are tested and checked to insure efficient performance on schedule 



S
TRIKINGLY illustrative of the differ­
ence between photographs taken on 

ordinary negatives and those made on 
special negative material that is sensitive 
to infra-red rays, the pictures above and 
below were taken within a few minutes 
of each other, under identical conditions 
of lighting. Both exposures were made 
with the same camera and lens; the view 

is from the slope of Mt. Hood, Oregon, 
looking south, with Mt. Jefferson on the 
skyline 48 miles away. The photograph 
above was made on a type loR infra·red 
plate with a Wratten "A" filter, exposure 
four seconds at F: 16. The one below was 
taken on Commercial Ortho cut film with 
a Wratten K·2 filter, exposure 1/5 second 
at F:16.-B. W. Leroy. 



fu.MOSE AND HAT.NUFER* 
(In Three Parts-Part Two ) 

THE tomb entirely cleared, we set 
ourselves to the long and interest­
ing task of opening the coffins, 

boxes, and baskets, noting their material, 
construction, and so on, and thoroughly 
investigating their contents-a series of 
operations carried out in the workroom, 
under the watchful and infallible eye of 
Burton's camera. 

Ra-mose's coffin was the first opened­
not without misgivings as to its contents, 
for the coffin itself is of mediocre quality, 
enriched only by the thin gold foil with 
which the face, throat, and ears are cov­
ered. Four wooden pegs fastened the lid 
in place, but they were provided with 
rounded heads and were easily with­
drawn, allowing the lid to be removed 
without difficulty. Our pessimism was 
more than justified, for, with the excep­
tion of Ra-mose's dis jointed skeleton, 
packed in a mass of mud and gravel and 
wrapped in layers of linen sheets ( in­
cluding an old shirt ) and bandages, the 
coffin contained not a single obj ect, fu­
nerary or otherwise_ Two of the band­
ages were marked in ink with, the car­
touche of the Princess Nefru-Re, daugh­
ter of Hat-shepsut and Thut-mose II, a 
fact which indicates that, as in most of 
the other burials in the tomb, some of 
Ra-mose's linen was drawn from the 
royal store. An examination of the skele­
ton showed that Ra-mose, short and 
lightly built, was an elderly man. His 
head, crowned by long, wavy hair, still 
dark brown in color at the time of death, 
is of intellectual type, with high, vertical 
forehead and great breadth across the 
back of the skull. 

The poverty of the burial of Sen-Mut's 
father, whom we should have expected to 
surpass all the other occupants of the 
chamber in the quality and the extent of 
his funerary equipment and personal 
possessions, is perhaps the most striking 
feature of the contents of the tomb. 
Clearly, the style with which an ancient 
Egyptian was buried depended on his 
own state of prosperity at the time of his 
death rather than upon the filial piety 
of his children, which, however elabor­
ately protested it may have been, did 
not, in this case at least, include the out­
lay of benefits of a material nature. Ra­
mose was evidently not only an insignifi­
cant man but also an exceptionally poor 
man_ 

Hat-nufer's burial was another story. 
Sen-Mut's mother was clearly a lady of 
*Courtesy the Bulletin of the Metropolitan 
Museum of Art. 

332 

Woman's Rights in Ancient Egypt . . .  Hat-Nufer's 

Mummy Glittered with Rings and Scarabs but Her 

Husband, at Time of Burial, Was Out of Funds 

By A M B R O S E  L A N S I N G  
Associate Curator of the Department of Egyptian Art of the 
Metropolitan Museum of Art ; In Charge. Metropolitan Museum 

Excavations in Egypt 

and W I L L  I A M  C. H A Y  E S 
Assistant Curator of the Department of Egyptian Art of the 

Metropolitan Museum of Art 

Figure 9: The coffin of Hat-nufer 

means and the fact that she was able to 
maintain her right of possession inde­
pendent of her husband is an interesting' 
commentary on the position and privi­
leges of women in ancient Egypt. 

Her large and well-built coffin (Figure 

9 ) , "pitched within and without," is 
elaborately modeled to represent a mum­
miform human figure with the arms 
crossed over the breast and each hand 
holding a papyrus flower. The eyes are 
inlaid in ebony, alabaster, and obsidian, 
and the face and throat are covered with 
gold foil, which is also used to overlay 
the inscribed bands, the broad collar, 
and sO on. Among the elements of the 
decoration added in paint are poly­
chrome figures of the goddesses Neph­
thys and Isis on the ends of the coffin_ 
Although lacking in fineness of detail, 
the coffin is a handsome monument, and 
its black and gold color scheme is most 
effective. 

THE removal of its lid required con­
siderable ingenuity, for an intricate 

locking device, which left no clue as to 
its nature or mechanics on the exterior 
of the coffin, held the cover and the 
coffin firmly clamped together. Four 
stout tenons shaped like inverted 
wedges, descending from the underside 
of the rim of the lid, could be removed 
from specially shaped mortises in the 
rim of the coffin only by first sliding the 
whole lid horizontally in the direction 
of the head end. To prevent this there 
was a wooden tumbler in the head end 
of the lid which, when the cover was 
originally lowered onto the coffin and 
subsequently slid into place, swung of 
its own weight down into a transverse 
mortise in the rim of the box and effec­
tively checked any longitudinal move­
ment of the lid. A good, heavy ax, much 
favored by our ancient predecessors in 
the art of opening coffins, would have 
solved our problem very simply. Actual­
ly, after a series of gentle soundings had 
revealed the secret of the system, a thin 
blade was used to push the troublesome 
tumbler at the head end up into its slot, 
and by means of this expedient the 
lid was removed without the slightest 
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damage either to itself or to the coffin. 
Covering and surrounding the body in 

the coffin were 18 shawls and sheets of 
linen, some spread out over the top, some 
rolled, twisted, or folded into wads and 
packed tightly around the sides of the 
copiously wrapped mummy. Most of 
these were stuck in places to the pitch 
on the interior surfaces of the coffin, 
evidently still fresh and sticky when the 
contents were inserted. 

WHEN the outer coverings had been 
removed, the mummy, fully wrap­

ped, the head and shoulders incased in 
a gilt mask, was revealed, not sharply 
but through a filmy shroud of fine linen 
inscribed with funerary texts in black 
and red ink (Figure 10 ) . Like those of 
the outer sheets, the edges of the shroud 
were stuck fast to the pitch on the walls 
of the coffin, which had to be softened 
before the inscribed cloth could be freed . 
This was accomplished with the aid of 
a chemical bearing the impressive name 
of orthodichlorbenzene and the shroud 
was salvaged in one piece, complete ex­
cept for a few small portions which had 
become moldy and fallen to powder. It 
is inscribed with 51 vertical columns of 
cursive hieroglyphic, comprising two of 
the most ancient and most important 
spells, or "chapters," from the Book of 
the Dead : Chapters 72 and 17 ( Figure 
11 ) .  Both spells are recited here by "the 
honored one, Hat-nufer, the deceased," 
who, we now learned, was called "Tju­
tju" for short-a nickname by which 
she was probably known among her 
friends. 

The funerary mask ( in Figure 10, 
right ) is a hollow, cartonnage shell, 
composed of 11 layers of coarse linen 
cloth, coated inside and out with fine 
white stucco. The eyes are inlaid and 
the whole of the exterior is covered with 
gold foil. Unfortunately the linen body 
of the fabric was everywhere badly 
rotted, the whole mask slightly shrunken, 
and the foil very loose_ In addition, the 
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Figure 10 :  The mummy of Hat-nufer before and after the removal of the shroud 

sides and bottom of the mask were stuck 
fast, not only to the unguent-drenched 
mummy wrappings, but also to the heavy 
coating of pitch on the floor and walls 
of the coffin. It was removed, only with 
the greatest difficulty, in two sections and 
has had to be extensively reinforced and 
restored for future preservation_ 

On the breast of the mummy, outside 
all the wrappings proper, lay a bundle, 
tied with a linen tape and consisting of 
two rolls of papyrus and a roll of leather. 
Owing to the extreme dryness of the cli­
mate of Upper Egypt it seemed wise not 
to attempt to unroll the papyri on the 
spot ; but the larger roll is identified by 

a hieratic title on its exterior 

Figure 1 1 :  A portion of the inscribed shroud of linen on Hat-nufer's coffin 

as a Book of the Dead, and the 
smaller was tentatively con­
j ectured to be a Book of Emy 
Det ( "He-Who-is-in-the-Un­
derworld" ) .  When found, 
both were complete and in 
good condition, as was also 
the leather roll. The latter 
was subsequently opened for 
inspection by the officials of 
the Cairo Museum, and its 
nature and contents are there­
fore known to us. The text is 
Chapter 100 of the Book of 
the Dead. It is accompanied 
as usual by a vignette depict­
ing the deceased, in this case 
Hat-nufer, in the bark of the 
sun-god together with a group 
of four divinities who are de­
scribed in the text as the 
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Figure 12:  Hat-nufer's heart scarab, which was worn like a locket, around the 
neck. At left is the back and at right the inscribed base worn next the chest 

"followers of Re" -that is, of the Sun-god. 
Lying over the throat and upper breast 

of the mummy, outside the wrappings 
but hidden under the front of the mask, 
was a heart scarab of hard green stone, 
set in a heavy gold mounting (Figure 
12 )  and equipped with a suspension 
cord composed of innumerable, inter­
lacing links of fine gold wire-a marvel 
of the Egyptian j eweler's art. Near this, 
over the right shoulder of the mummy, 
lay a small silver "pocket" mirror with 
carved wooden handle, less than 12 cen­
timeters long over all. 

THE well-preserved mummy of Hat­
nufer was almost lost in a colossal 

bale of carefully applied linen wrap­
pings. Four full days were taken up in 
recording and removing, one by one, the 
14 sheets, 80 bandages, 12 pads, and 
four sets of trussing tapes which com­
posed these wrappings. The body itself 
was clad in a loincloth composed of two 
linen shirts, their tops tied around the 
waist, the tails brought up between the 
legs and tucked into the waist loop. The 

Portrait sketch of Sen-Mut. Others 
that were found showed the same 
pronounced lines about the mouth 

Figure 1 3 :  Hat-nufer's head 

head of the mummy (Figure 13 ) was 
adorned by two long, heavy rolls, or 
"switches," of false hair, each made up 
of an enormous number of fine, tapering 
braids of black, human hair, their upper 
ends braided into Hat-nufer's own 
sparse, gray locks on either side of the 
crown of the head, the mass of the rolls 
falling down over the ears and ending 
in fiat, spiraled disks on the upper 
breast. 

Hat-nufer's left hand and wrist glit­
tered with signet rings and scarabs 
( Figure 14) . The rings, three in number, 
were worn on the second, third, and 
fourth fingers. Their bezels-two scara­
boids and a button s;al-are of blue­
glazed steatite, the rings themselves and 
the swivel mountings being of gold and 
silver. One of the scaraboids has the 
figure of a scorpion engraved on its un: 
derside. The designs on the other two 
bezels are purely decorative patterns. A 
fine blue scarab, tied by a loop of string 
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to the thumb of the same hand, bears 
the personal name of Hat-shepsut ac­
companied by the title "God's Wife," a 
title which she bore as crown princess 
or as queen of Thut-mose II. Another 
scarab, with . dark blue glaze and dis· 
playing on its underside a complicated 
linear design, had been tied to the wrist 
with a length of linen cord. 

Hat-nufer was an old woman at the 
time of her death. Short and, though 
delicately boned, distinctly fat, she was 
pathetically unlike the slender and 
graceful young woman depicted in the 
tomb of her son. 

lt is safe to assume that, with the ob­
vious exception of the two rectangular 
coffins, all the remaining obj ects from 
the tomb, including the Canopic chest, 
were the property of Hat-nufer. None 
bears the name of its owner, but a num­
ber of pertinent considerations make the 
foregoing assumption reasonably cer· 
tain of accuracy. That the obj ects 
formed one group and belonged to one 
person is indicated by the fact that there 
are no real duplicates among them. 
True, there are seven baskets, three 
boxes, three alabaster j ars, seven pot· 
tery j ars, and six pottery dishes, but 
these had no individual use except as 
containers, and one person could have 
possessed 50 of each, if the commodities 
supplied to him (or her ) required as 
many containers. The whole group of 
objects, on the other hand, includes only 
one Canopic chest, one razor, one pair 
of sandals, one kohl jar and stick, one 

Figure 14: Gold and silver scarabs 
from the left hand of Hat-nufer 

pillow, one set of silver vessels, and one 
bead necklace. All are appropriate to 
a woman, and, of all the burials in the 
tomb, Hat·nufer's is the only one rich 
enough to be consistent with the owner· 
ship of this large group of fine articles. 
What few obj ects the occupants of the 
rectangular coffins possessed were found 
on their bodies ; and, since Ra·mose was 
evidently too poor to own even the essen­
tial items of funerary equipment and 
personal adornment usually found in the 
coffin or on the body, it is unlikely that 
he had a share in such extraneous lux­
uries as boxes of spare linen, store j ars 
of precious oils, fine toilet articles, and 
the like. 

( To be concluded) 
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"Thar She Blows 1" 

THANKS to the common sense and 
co-operativeness of 11 governments 

representing both the economic interests 
of the whaling industry and the broad 
interest of science in the preservation 
of our remaining fauna, that valuable 
and ever-fascinating aquatic mammal 
the whale, by far the hugest bulk of 
animate flesh this old earth has known 
at any period, is now probably saved. 
The world will know the definite answer 
within a few years. 

Last summer, after protracted meet­
ings, the delegates of the whaling na­
tions-Norway, those of the British 
nations which do whaling, the Irish Free 
State, the United States, and Germany­
came to an agreement which is to be 
tried out for at least one year. Game 
laws are now to be applied to whales. 
Since the participants have known that 
with present methods an early extinction 
of their source of living was in clear 
sight, the chances are that the agree­
ment will be made to work and that it 
will be extended from year to year. 
These game laws of the international 
whaling industry are to go into effect in 
the most important area of that industry, 
the Antarctic regions, on December 8, 
and whaling will continue only until 
March 7 when a closed season will begin. 

Some species of whales are to be pro­
tected completely : right whales, gray 
whales, cow whales with calves, and im­
mature whales. To cramp the style of 
the greediest individuals and save the 
whales to propagate more, the pay of 
the gunners who perch on the foredecks 
of the modern steam whalers and shoot 
the Svend-Foyn gun with its 100-pound 
harpoon that carries an explosive bullet, 
is no longer to depend merely on the 
number of whales they kill. Moreover, 
whaling vessels must now keep full rec­
ords of all whales killed. 

In general, there are two kinds of 
whales-those that have teeth and can 
use them fiercely, and the great tooth­
less hulks which feed wholly by sifting 
vast volumes of water through whale­
bone sieves in order to obtain its content 
of those tiny forms of life collectively 
called plankton and found in special 
abundance in the waters of the Arctic 
and Antarctic because these cold waters 
are the richest in nutrient salts. That 
huge chunk of frenzied fight, the sperm 
whale or cachelot, the familiar fellow 
with the high forehead and a head that 
runs a whole third the length of his 
body-the ugly one with huge jaws that 
crush boats in the illustrations of sea 
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stories, and which could easily have swal­
lowed Jonah-may not be killed if less 
than 35 feet in length, and the female 
of this species may not be killed at all. 
The famous blue whale, known as the 
sulfur-bottom when its body is covered 
with diatoms-a regular whale of a 
whale, and, in fact, the largest whale 
of all, with a mean size of about 75 
feet-must first reach a length of 70 feet 
before it is now eligible for the kill. This 
is one of the sieve feeders, with a bulk 
sometimes of 85 tons and with room in­
side to stuff three j umbo elephants plus 
the largest dinosaur that ever lived. 
Yet it is supported wholly on near­
microscopic mincemeat and its throat is 
so small that it would have choked to 
death on Jonah's head alone. Other re­
strictions prohibit, over vast areas of 
ocean, including the whole Atlantic 
north of Patagonia, the use of those 
too efficient, mechanized "floating fac­
tories"-steamships that skid killed 
whales up inclines into their opened 
maws and treat them on the broad seas. 

Drastic restrictions, these. Yet they are 
the doctor's orders for the good of a 
very sick patient ( has the modern gun­
ner not killed 100 whales to the old har­
pooner's one ? )  and nobody knows it 
better than the whaling industry of the 
nations, except apparently Japan, which 
is the one important non-signatory. 

Before these restrictions could be ap­
plied intelligently it was necessary to 
learn about the lives of whales. Here one 
might think the old whalers could tell 
us the whole story, but this is an illusion, 
for whalers have been interested in mak­
ing their living, not in natural history. 
So two English vessels, the Discovery 
and the William Scoresby, have been 
patiently plodding up and down the seas 
for the past dozen years snooping every· 
where into the ways of whales-their 
movements and migrations, their food, 
and their everything. They have marked 
4000 whales with darts : another version 
of bird-banding, and with a similar pur­
pose. More than 90 of these 4000 darts 
have been returned by whalers. 

To strike a sane middle-of-the-road 
course between the dreams of the senti­
mentalists who would see none of our 
forests cut, and the hogs who would 
see none left, conservationists now re­
gard trees in the light of a crop and 
aim to provide for the future-enough. 
So with the whaling conservationists­
whales are to be run exactly as a crop, 
for there is little sentiment in the ques­
tion. The purpose is simply to see that 
the whaling industry is provided with 
"enough" whales-the meaning of  

enough being expressed in  permanent 
terms and not in those of a short-sighted 
decade or two. However, notwithstand­
ing the lack of sentiment expressed by 
those practical men who have made the 
agreement, the world will applaud it also 
on sentimental grounds ; for how could 
future generations of boys find whaling 
stories good meat if there were no more 
real whales plowing the wide reaches of 
the chill Antarctic seas ? This, therefore, 
is game protection on a grand and ro­
mantic scale. May it save the whale 
from going the tragic way of the buffalo. 

Are We Wholly Intelligent ? 

NOW that this past summer has 
brought a fine rainfall and a good 

crop in our Dust Bowl, everybody will 
forget all about the bitter experiences 
of the two recent droughts. The past is 
past and never can harm anyone, the 
present is not harming us, while the 
future isn't here yet, so why worry ? Be­
sides, maybe luck will run better next 
time. Maybe the scientists will find ( ? ) ,  
before the next drought, some easy, arti. 
ficial way to make it rain by pressing 
a button. Maybe none of us will be alive 
by then anyway. Maybe this or maybe 
that or something else ; for haven't we 
present and real troubles enough of an­
other kind ? Shoo-go 'way-don't be  a 
gloom. Forget it. 

Human nature ! 
Man has occupied the Dust Bowl and 

observed its climate for about half a 
century, a long time in terms of one 
human being's span, but Nature moves 
on a vaster scale and generally in cycles. 
Often the cycles have smaller, shorter 
cycles within them, and the whole would 
form a kind of pattern or rhythm of 
climate, if only it really would form a 
rhythm and thus make itself predictable. 
Seeking to check on past performances, 
William Van Royen of the University of 
Nebraska has been digging up strata of 
earth which contain evidences of cli­
matic changes long past and he finds 
proof of droughts that lasted whole half 
centuries. Such droughts doubtless will 
recur-why wait helplessly? 

Now that we have been on this conti­
nent long enough to feel sure we like 
the place and will stay here, we really 
ought to study it closely and follow this 
with a few rational plans. One might 
be to confine our crops to the parts that 
are best for raising crops, and use the 
rest for other purposes. What we need 
is a permanent policy for these regions, 
to forestall repetition of sad experiences 
like the recent ones. 
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UNTIL about 30 years ago, it was 
generally believed that the sun, 
with its attendant planets, lay near 

the center of the Milky Way. This opin· 
ion was not based on any a priori as· 
sumption of the importance of our own 
position, but on what looked like good 
evidence. The stars, down to the limit 
visible in a two· inch telescope, had been 
counted and catalogued-almost a mil· 
lion of them in all. There were far more 
of them per square degree in the Milky 
Way than near its poles-showing that 
the stars were more thinly scattered in 
space in the latter direction. But around 
the circuit of the galaxy, the "star­
density" with which they appear to be 
scattered over the heavens was substan· 
tially the same. Barring obviously local 
irregularities, there were as many in 
Cassiopeia as in the Southern Cross­
in Gemini as in Sagittarius. It seemed 
reasonable then to conclude that the 
stars, in space, were distributed uni· 
formly around us in the galactic plane. 

But this conclusion was wrong-not 
because it did not make sense, but be· 
cause there was an equally reasonable 
alternative. It was obviously true that 
the stars were about equally numerous 
in all directions ( in this plane ) out to 
the distance to which we can see with a 
small telescope ;  but, beyond this dis· 
tance, our observations told us nothing. 

When, early in the present century, 
studies and counts came to be ex· 
tended to objects of great real bright· 
ness-such as globular star·clusters and 
novm-which could be seen at great dis­
tances, it became very plain that these 
were not distributed uniformly along the 
Milky Way, but showed a marked con­
centration on one side of it, centering 
in the constellation Sagittarius, near the 
great clouds of very faint stars which are 
so conspicuous in our summer skies. 
Evidently, after all, the sun was far 
off center. Our earlier soundings of 
space had given the same results in all 
directions because none of them had 
reached bottom ! They had not gone far 
enough, for example, to include any of 
the faint stars which form the great 
clouds. Had they done so, we would have 
realized that we were not at the center 
of things. 

A T about the same time Barnard dis-
1l. covered the dark nebulm-vast ob­
scuring clouds which conceal the Milky 
Way behind-and it gradually became 
clear that these clouds were thick and 
black in the very direction of the galac­
tic center, so that the star-clouds which 
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THE ROTATION OF 
New Research Based on Planetary Nebulae Provides 

the Most Striking Evidence and the Best Picture 

of Galactic Rotation Thus Far Made Available 
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Figure 1 :  Arrows represent the mo­
tions of bodies at different distances 
from center C of galaxy. Sun (with 
the earth, our viewpoint ) is at S 

we see were only at the edge of a great 
obscured region-which, if seen unob­
structed, might far outshine them. 

Now a flattened, disk-like swarm of 
stars-or of any other things which are 
subject to their mutual gravitation-will 
not be permanent if the stars are at 
rest ; the swarm will slump in toward 
the center. To keep it flattened, it must 
be in rotation around its own center. So 
it was morally certain that the galaxy 
must be rotating. 

For a swarm of uniform density, the 
rotational velocity ( in miles per second, 
not in years per revolution )  would in­
crease outward, so that the whole swarm 
would revolve almost like a solid block. 
Such a motion would be very hard to 
detect by observation. The distances of 
the stars from one another would not 
change-barring their random individ­
ual motions, which, for the sake of sim­
plicity, we have so far ignored, and . 
which the calculator has not much 
trouble in allowing for. Moreover, the 
rotation of the whole mass would be 

slow-not faster than one turn in 100-
000,000 years-and ( like that of the 
earth ) it could be detected only by look­
ing at something outside it. The remote 
spiral nebulm would do for this purpose, 
but their exact positions have not been 
accurately enough observed in the past 
to detect such small apparent motions. 

If, however, the galaxy had a strong 
central condensation, the chances of de­
tecting its rotation are much better. In 
this case, the orbital speed of rotation 
grows faster near the center ( as is true 
for the planets around the sun ) . Could 
we detect obj ects, as far off as the cen­
ter, and measure their radial velocities, 
we should find them receding rapidly 
on one side of it, and approaching on 
the other, as at A and B in Figure 1 .  
Those farther from the center would 
move slower and the effects, for points 
like C and D, would be smaller, especial­
ly as they would be partly "washed out" 
by the sun's own motion. For bodies 
near the sun there would be little differ­
ence from our own motion left over to 
measure. Finally, for bodies more dis­
tant than the center, like E and F, the 
effects would again be small-provided, 
indeed, that we could see them at all 
at such great distances. 

NUMEROUS investigations within the 
last ten years have shown that ( when 

averages are taken to clear out the ran­
dom motions ) the stars which lie on 
one side of the center in Sagittarius are 
actually approaching us, and those on 
the other side receding. For the nearer 
stars ( out to 1000 light-years ) ,  the 
effect is small-showing that the re­
gion in which they lie extends to but 
a small fraction of the distance of the 
center. When the search is extended to 
5000 light-years the effects are more 
pronounced, but even out to twice this 
distance there is little sign of that pro­
nounced heaping up of high speeds on 
each side of the center which we should 
find if our study had extended to points 
like A and B in Figure 1 .  

This long-desired goal has a t  last 
been attained, by an investigation of 
bodies of a different type-the "plane" 
tary" nebulm. 

There is probably no more unfor­
tunate name in astronomical literature 
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than this-though it was given by 
Herschel, one of the greatest of observers_ 
Here and there in the heavens are round­
ish patches of greenish light, which look 
at first glance somewhat like the planet 
Uranus, whence the name. They are in 
reality utterly unlike planets in every 
way. They do not revolve about the sun, 
but are far off in space : they are not 
dense opaque bodies, but tenuous en­
velopes of faintly glowing gas : and, 
when carefully observed, they are not 
even round, but of more or less ir­
regular outline. Their bright-line spec­
tra (which closely resemble those of 
other gaseous nebulosities, like that in 
Orion ) ,  make them among the easiest 
of all obj ects to detect, and it is probable 
that our present list is very nearly com­
plete (down to about the 14th magni­
tude ) . It includes not quite 150 of them, 
so that they are among the most unusual 
types known to astJ,"onomy, and not one 
of them is bright enough to be seen with 
the unaided eye. Some of them, such 
as the well-known ring nebula in Lyra 
( Figure 2 ) ,  are bright and big enough 
to be easily seen in small telescopes ; 
the rest are less conspicuous. A few ap· 
pear almost like stars, and are identi­
fied by their peculiar spectra-though 
small disks can be seen with high mag­
nifying power. 

THE velocities of these nebulre, down 
to the faintest, can be observed with­

out much difficulty, since their light is 
concentrated into a few spectral lines. 
They are considerably greater, on the 
average, than those of ordinary stars. A 
few show very high speeds, exceeding 
100 kilometers per second. All these are 
small, and presumably distant. 

The physical nature of these remark­
able bodies appears to be well under­
stood. They are huge envelopes of ex­
ceedingly rarefied gas, surrounding 
very hot central stars. Ultra·violet light 
from the star, absorbed by the gas, sets 
it shining with visible light-by rather 
complicated processes, already described 
in these columns. In most cases, the star 
looks to us much fainter than the neb­
ula-which indicates that its surface is 
so exceedingly hot that almost all its 
radiation is in the ultra-violet and vis­
ible to us only because the nebula traps 
a part of it and transforms it into light 

which we can see. From this it has been 
calculated that, when the nucleus and 
the nebula give out equal amounts of 
light, the temperature of the former is 
about 30,000 degrees. In some cases, 
where the visible light of the nebula is 
a hundred times that of the nucleus, the 
latter must be as hot as 80,000 degrees. 

A thorough study of the motions of 

Figure 2 :  The ring nebula in Lyra. 
The doughnut shape of the ring is 
misleading : it is only that part of 
a spherical nebular envelope that 
surrounds the central star which 
will show in photographs, because 
at this part of  a sphere there is 
enough thickness to preponderate. 
Photo, 60 inch reflector, Mt. Wilson 

these nebulre has recently been publish­
ed by Dr. Berman, a former worker at 
the Lick Observatory, who is now at the 
San Francisco Junior College. Compar­
ing the observed radial velocities of 
planetary nebulre with the proper mo­
tions, observed by van Maanen, and 
utilizing also the observed brightness, 
he obtains, by an ingenious series of 
approximations, estimates of distance 
ranging from 2500 light-years to almost 
60,000. 

Though pretty rough, as far as in­
dividual nebulre are concerned, these 
make it possible to sort them into nearer 
and more distant groups. When this is 
done, the remoter, almost star-like, 
nebulre show just the distribution of 
velocity which Figure 1 would lead us 
to expect. Those to the south of Sagit­
tarius-on the side of the Southern 
Cross, are rapidly approaching, some 
with a speed of nearly 150 kilometers a 

second ; while those on the side toward 
Ophiuchus or Cygnus are receding with 
equally high speed. 

This is the most striking evidence of 
the galactic rotation that is so far 
known. It is no longer the small, though 
distinct, difference between the motions 
of bodies revolving on the same side of 
the center and with a good deal the same 
speed, but the rapid motion of bodies 
very much nearer the center than our­
selves, like Mercury seen from the earth. 

For the nearer groups of nebulre­
and for the distant ones in other parts 
of the heavens, the motions are also in 
good agreement with the predictions of 
theory, the effects diminishing, as, with 
proximity to the sun, they are washed 
out by the sun's own motion. 

Seven small and doubtless distant neb­
ulre, on each side of the center, show 
much smaller motions than the rest, and 
are interpreted as bodies like E and F 
in Figure 1 ,  so distant that they lie be­
yond the regions of rapid motion. 

. The whole set of results is admirably 
consistent, and affords the best picture 
of motion within the galaxy which is now 
available. 

DR. BERMAN-who has discussed 
thoroughly many matters which 

must be passed over here-concludes 
finally that the distance from the sun to 
the center of the galaxy is 9400 parsecs 
( 30,000 light-years ) .  One revolution of 
the sun ( and the neighboring stars in 
general ) about this center takes 210,-
000,000 years. The total mass of the 
galaxy comes out 230,000,000,000 times 
the sun's. Half this is concentrated in a 
region extending 3000 light-years from 
the center. If this is true, and the ob­
scuring clouds could be removed, we 
would see a central nucleus in the 
Milky Way, far more conspicuous than 
any observable star-clouds, and no one 
would ever have thought that we were 
near the center. Dr. Berman places us 
two-thirds of the way out to the edge. 
The planetary nebulre themselves are 
large affairs, with an average diameter 
of some 30,000 times the earth's dis­
tance from the sun, or half a light-year. 
The total light of a typical specimen is 
about 300 times that of the sun. By an 
unhappy chance ( for us ) not one of 
the nebulre appears to be nearer to us 
than 2400 light-years. If a sample one 
was as near us as Arcturus or Vega, 

. it would look nearly twice as big as the 
moon, and its total light would outshine 
either of these stars .-Princeton Uni­
versity Observatory, October 4, 1937. 
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1 Years of experiment have proved the practicability 
and marked advantages of welded railroad rails in 

long lengths. Several miles of welded track are being laid 
on the Delaware & Hudson with the Sperry welding, 
annealing, and grinding mobile train unit shown above 

2 Standard 39-foot, 1 3 I -pound rails in the rack car, 
ready to be delivered to the welding equipment in 

the next car of the train, by means of power driven rollers 

RAILROAD R.Aas 
BY THE MILE 

3 The ends of two rails are carefully aligned and then flash welded in the weld-
ing car of the special train. The welding machine has automatic control. 

Power for the Sperry Products, Inc., welding equipment is supplied by two 
General Electric turbine-driven generators operated by steam from the locomo­
tive. Each weld cycle takes six minutes to complete ; succeeding operations are so 
timed that the production of welded rails in long lengths is almost continuous 

4 Mounted on the next car following the welding car is the stress-relieving furnace 
shown below. Making the weld, stress relieving, and the following grinding 

operations may be considered as forming a complete cycle. Upon completion of 
each group of operations, the rail is hauled one rail's length along a string of flat 
cars that are attached to the rear of the train. Thus it is possible to weld rails limited 
in length only by the number of flat cars available, and to haul these lengths to the 
site where they are to be laid. Long lengths are welded together as in photograph 1 0  

5 After the welded rails have been checked f o r  alignment 
aniJ a gage grinder has removed upset metal at the j oint 

from the sides of the rail-head, a second grinder in the 
production line removes excess metal from the fillet, as 
shown above. A third or intermediate grinder then re­
moves still more of the upset metal from the rail-head 



7 Welded rails in transit. When the required number of rails of a given length 
have been loaded on flat cars, they are dispatched to the point where they will 

be laid. Long lengths of rails give no difficulty when rounding curves ; they bend 
and straighten as necessary without even being fastened to the bottoms of the cars 

6 The fourth and final grinding. An accurately con· 
trolled abrasive block smooths and contours the 

rail. Welded j oints eliminate the "click" of wheels 
passing over open j oints, flattening of the rail ends 
which necessitates repairs, rail replacement due to ex· 
cessive end wear, and give a more comfortable ride 

Unloading lengths of welded rails for distribution alongside of a track that they 
will eventually replace. A cable fastened to the end of one of the rails is anchored 
�e ground and the train is hauled away. The rail thus practically "unloads itself" 

9 Welded rail in track is firmly fastened to ties by 
spring clips, each of which exerts a pressure of  2500 

pounds on the base of  the rail. The resistance to move­
ment produced by the clips and bedded ties is  greater 
than any force of expansion or contraction in the rail. 
Once laid in track, therefore, welded rail remains rigid 

10 Long lengths of welded rail, in position, are j oined by 
Thermit "closure" welds. Heavy clamps hold the rail 

in alignment while molten metal is poured into the mold. It 
requires about one hour to make a Thermit closure weld 

1 1  Welded rail in a finished track. Note absence of plates used to j oin 
conventional rails. Welded rails are laid in long lengths, broken only 

at intervals by the insulated j oints necessitated by the usual signal circuits 



THEY SHALL NOT PASS 
EARLY i n  the 16th Century Cortez 

was having a terrific struggle with 
the Aztecs. Repulsed from Mexico 

City, he retired for a year with the 
shrewd suspicion that his task would not 
be as difficult in 12 months' time. He 
was right. In those months about half 
the Indian population died of small· 
pox-Spanish gift to the aborigines. 

After the capture of Fort William 
Henry, as described in "The Last of 
the Mohicans," we hear no more of the 
Quebec Indians as a force in colonial 
wars. The reason was diphtheria, raging 
in the fort. The Indians had massacred 
part of the garrison, dug up the bodies 
in the grave.yard for their scalps, and 
from these bodies picked up diphtheria 
in the bargain, and carried it back to 
their villages. That winter was a sad one 
in the history of the Hurons. 

During the early 1870's a terrible 
scourge hit the Fij i Islands, killing over 
half of the entire population. The dread 
disease turned out to be measles. Re­
garded-then, at least and by some even 
today-more or less as a joke by the 
white man, it is terribly fatal to primi­
tive people, and today is probably do­
ing more than any other one factor to 
exterminate the Eskimo. 

THUS, the Eskimo, Indian, South Sea 
Islander, and other so·called "primi­

tive" races are on their way out-and 
it isn't the white man's bullets that are 
doing the trick. Indeed, the white man 
cannot save these doomed peoples, for 
his very arrival is their death sentence. 
He brings with him the germs of tuber­
culosis, typhoid fever, and a dozen other 
scourges. The white man is more or less 
immune to these diseases, but they spell 
death to the "savage." 

A century ago your life expectancy 
at birth was about 40 years. Now it has 
jumped to more than 60 and is still go­
ing up. Let us see why it is that your 
chances of living to a reasonable age are 
now so improved, and why we can't do 
very much for friend Eskimo, no matter 
how good our intentions. 

We can summarize our statements un­
der the head of preventive medicine, 
which divides itself very neatly in two 
sub-topics. First, we have that branch 
which prevents the microbe from mak­
ing contact with you ; then, we have an­
other branch which thickens your skin, 
as it were, so that the microbe can't sink 
in his teeth even when he does arrive. 

Most diseases are, of course, caused 
by germs, and our interest here centers 
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on this group. For 100 years our best 
brains in biology have been chasing the 
microbe. Then, when they have backed 
his lordship into a corner with the 
microscope, they try to find his life story, 
likes and dislikes ; in fact, anything 
which may aid in the general problem 
of keeping him under control. In many 
cases, brilliant success has attended 
these efforts ; in others, we can't even 
find the bug, let alone control him ; he 
is so small that our best microscopes 
pass him by. Even in thest! cases, how­
ever, he may have certain little idiosyn­
crasies which help, for your microbe is 
an individualist. The smallpox bug has 
his own way of doing things and must 
not be confused with the gentleman 
who causes scarlet fever. Both would 
feel deeply insulted if classed with the 
malaria organism, and certainly would 
not respond to quinine treatment. 

However, all these chaps have in com-

Photo Army Medlcal Museum 
The germ that causes the bubonic 
plague in man rides on a flea that 
rides on a rat-an illustration of 
the "secondary host" compounded 

mon one point-perhaps the most im­
portant single factor in disease con­
trol-they live in what we call a "dis­
continuous" environment. If you get 
bubonic plague or typhus fever, then 
either the germ will kill you or you will 
kill the germ. There is no compromise. 
Whatever the result, the germ has to 
find another victim ; he has to be con­
tinually on the move, for his environ-

ment is discontinuous-and here is his 
greatest point of weakness_ Science 
bends every effort toward the destruc­
tion of his lines of communications, so 
that he can't make the shift. Here, 
quarantine is, of course, one obvious line 
of attack. When you get diphtheria or 
scarlet fever, you are isolated from the 
rest of society, for a large number of 
diseases are caught by personal contact. 
So we try to prevent the microbe from 
spreading by denying him this oppor­
tunity. The ancients early hit on this 
idea, in handling leprosy. 

BUT quarantine, in and of itself, was 
helpful only in certain diseases, 

Plagues swept humanity, and at such 
times isolation of the sick had no effect. 
Then, with the discovery of the germ 
theory, science hit on a new idea. Germs 
cause disease, and sickness is spread by 
these germs. But why can't the germ 
grow outside the human body and be 
spread by means of food ? Such proved 
to be the case. Certain microbes do 
grow in "cultures" quite apart from the 
body. Milk, for example, is an excellent 
breeding ground. Once it is infected 
with, say, typhoid or tuberculosis, the 
germs in question multiply indefinitely, 
so that anyone using it stands an excel­
lent chance of becoming diseased. So 
now we pasteurize our milk and have 
rigid laws of food inspection. In trop­
ical countries the white man has to be 
even more careful of his food, since 
many deadly diseases travel by this 
method. 

However, man found that quarantine 
and care of food by no means prevented 
the spread of disease. It helped in some 
cases but had absolutely no effect in 
others. So science again scratched its 
collective head and thought deeply. The 
water supply was another lead. Water 
could carry the germs, from the point 
where they grew, int� the human body. 
So in some of our large cities we drink 
what often tastes like a saturated solu­
tion of chlorine, but we are then pretty 
certain that our water is pure. Science 
thus cuts the microbe's line of communi-
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cation at another point. Once again it 
helped, but some diseases remained j ust 
as prevalent as ever. 

So medicine called in all its allies to 
a real huddle. Germs of this, that, and 
the other disease skipped gaily from one 
human to another, without leaving the 
vaguest hint of how it was done. Quar­
antine, protection of food and purifica­
tion of water had absolutely no effect. 
Then some real genius struck on a 
bright idea, tested it in the laboratory 
and found he was right. Science as a 
whole raised a whoop of joy and went 
to work under its great new motto­
not cherchez La femme but cherchez the 
secondary host. 

It was malaria that let the cat out 
of the bag. This disease was always 
associated with swamps. Man also ob­
served that it occurred only in conjunc­
tion with a certain insect, the malaria 
mosquito. What better gu,ess than that 
this particular mosquito sucked up the 
malaria germ from the blood of an in­
fected human, and that the microbe then 
grew in the insect's body and was passed 
on to the next individual whom the mos­
quito bit ? And if this was so in the 
case of malaria and mosquitoes, then 
why not in the case of other diseases and 
other insects ? 

SCIENCE rolled up its sleeves and 
won its next round from disease in 

brilliant fashion. Malaria was not the 
only culprit which used this concealed­
ball play. Yellow fever traveled by an­
other species of mosquito, bubonic-the 
dreaded black death of history-rode on 
the rat flea, typhus came riding along 
on the louse, and many other diseases 
were found to use the so-called second­
ary host. 

Curiously enough, there is a very 
clear-cut and specific relationship be­
tween any particular disease and its 
insect carrier-this secondary host. 
Malaria can travel only by means of the 
malaria mosquito ; all other insects­
even other species of mosquitoes-are 
powerless to spread this disease. Bu­
bonic goes by the flea, typhus by the 
louse, and yellow fever by its particular 
brand of mosquito. So with many other 
diseases-they spread by their own spe­
cific means and no other . You can live 
in the same room as a case of typhus­
not typhoid-fever with perfect safety 
if you haven't a louse holding the joker. 
If you have, the undertaker will make 
up the foursome. So we control these 
diseases by literally swatting, this time, 
the flea. 

Then there is, also, the fly. He  is one 
of our worst disease "carriers," even if 
not a secondary host. By this we mean 
that the disease germ does not actually 
enter his body and multiply, as in those 
former cases. Nevertheless, if the fly is 
continually in contact with dirt he can 
easily pick up very dangerous germs on 
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Photo courtesy Ell Lilly and Co. 
In spotless laboratories anti-toxins prepared from sleek, healthy horses are 
processed and made ready to combat diseases that break out without warning 

his body and then spread them just by 
wiping his dirty feet on your food. Such 
we know to be the case, and the health 
officer of any town will always scowl 
his blackest scowl when he sees flies 
running over exposed meat or fish in a 
store window. For the same reason, he 
will swear at a cockroach and is likely 
to cuss mildly even at dogs or cats­
not your dog or cat, of course, which 
are doubtlessly very clean, well kept ani­
mals, but pets in general who may track 
some very undesirable visitors into the 
house from the nearest garbage can. 

Science does everything in its power 
to make life unbearable for the said flea 
and for his carrier, the rat. But fleas 
and rats have proverbially tough hides. 
They can take it. Your health officer can 
make the going tough, but sooner or 
later a flea-laden rat will elude him, and 
then he will have a case of bubonic on 
his hands. This statement applies to any 
type of germ disease, no matter how it 
is spread ; that is, sanitation may hold 
it in check but the odd case of diph­
theria, smallpox, or typhoid will crop 
up, in spite of all precautions. 

Moreover, for all our research, there 
are still diseases whose tactics have us 
baIRed. We have not the foggiest notion 
of how infantile paralysis gets around. 
Spinal meningitis still holds its secret, 
and sleeping sickness-not the African 
type-is in the same class. 

So science prepared its second line 
of defense in preventive medicine. Man 
has or develops immunity to certain dis­
eases. Could not this immunity be fos­
tered by artificial methods ? Obviously, 
the. very best way to handle typhoid is 
to so treat the human that he can't con· 
tract the disease, germs or no germs. 
This line of attack looked pretty silly 
at first, but there were certain leads. If 

you are bitten by a dog, you're just plain 
bitten ; but, if a smallpox bug nips you, 
well, maybe you are or maybe you aren't. 
Some people won't take smallpox, or if 
they do, they take it very lightly. Their 
hides, or something, are too tough for 
the microbe to have any effect. We say 
they have "natural immunity," the re­
sult of long centuries wherein their an­
cestors were exposed to the disease and 
all the non-resistant members killed off. 
Nature selected the survivors, and thus 
we have many cases of individuals or 
whole nations with natural immunity to 
certain diseases. 

BUT there was another very common 
type of immunity. It was quickly 

noticed that, once you had certain dis­
eases, you never took them a second 
time. After a dose of smallpox, you need 
have no further worry on that score. 
You were either dead or immune. So 
terrible was this scourge at one time 
that people deliberately had themselves 
inoculated with a mild type of the dis­
ease. It was a terribly risky procedure, 
for a mild case with me might be fatal 
to you, but it was one way of develop­
ing this "acquired" immunity, and the 
whole situation gave the scientist food 
for thought. If acquired immunity, then 
why not artificially acquired immunity ? 
Here, as in the case of malaria, science 
followed a promising lead and many dis­
eases have had very slim pickings ever 
since. 

When the doctor stabs you with a 
hypodermic for typhoid, and gives you 
this third type or so-called artificially 

. acquired immunity, he is literally fool­
ing your body. Most microbes are them­
selves really very nice little fellows to 
whom the body has no obj ection, but 
the disease-producing power of germs 
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depends on certain toxins or poisons 
which they secrete. For any particular 
disease, this toxin is very specific. Now 
your body fights fire with fire. It manu· 
factures an anti·toxin to neutralize this 
poison, j ust as you use an acid to offset 
a base. (This counter poison also, in­
directly, kills the germ.) The whole 
course of any germ disease depends on 
your ability to turn out anti-toxin. 

This body of yours learns fast and 
doesn't forget. When you have scarlet 
fever you learn to manufacture the anti­
toxin which neutralizes and kills that 
microbe. From that time your body is 
very much on its guard. When next you 
are attacked by this particular germ, its 
arrival is a signal for the immediate 
manufacture of anti-toxin in such quan­
tities that the luckless microbe is liter­
ally smothered before it can even start 
business. 

So, in order to forestall all this, the 
doctor rings in a false alarm. He takes 
some of the toxin or poison of the dis· 
ease in question, say typhoid, and injects 
it into your arm. Immediately there is 
terrific internal commotion. Your body 
thinks it is being attacked by the deadly 
typhoid germ and holds up other busi­
ness to turn out typhoid anti-toxin. At 
weekly intervals the doctor throws in 
two larger doses, to keep up the illusion, 
and then lets nature take its course. 
When it is all over, your body has 
learned the lesson of how to manufac­
ture typhoid anti-toxin fast and in large 
quantities. Should the genuine typhoid 
bug later arrive he just has time to get 
inside the door when he is taken very 
firmly by the scruff of his neck, thrown 
out and the door slammed in his face. 

F
INALLY, there is a fourth curious 
type of immunity which gives pro­

tection after you take the disease. We 
mention it here because its application 
depends on exactly the same principles 
we have just been noting. It is called 
"passive" immunity and is used in cer­
tain diseases, for the very good reason 
that we have thus far found nothing 
better. Nevertheless it is very effective, 
even if a trifle nerve racking. Diphtheria 
was, until lately, a case in point. We 
could not inoculate against this dis­
ease. Moreover, it has a very dangerous 
peculiarity-it is a fast worker. So rapid 
is the progress of diphtheria that the 
body has not the time to build up its 
own anti-toxins. Hence the very heavy 
diphtheria mortality up to the present 
century. Then medicine decided on good 
football tactics. Unable to hold the line, 
we now allow diphtheria to move right 
in, take possession and have things all 
its own way. Then the doctor uncovers 
his star trick play. 

If you can't manufacture anti-toxin, a 
horse can. We inject diphtheria toxin 
into the animal, his body builds up anti­
toxin in defense, and we keep this for 
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use in just such cases. When the disease 
is at its height we assist the body by 
injecting this anti-toxin in such quan­
tities that the diphtheria toxin is com­
pletely neutralized and the germs so 
weakened that the body can mop them 
up at its leisure--a very dangerous type 
of delayed play which works perfectly 
if everyone knows his business. We call 
it "passive" imulUnity because the anti-

l'holO ClIurtbY The .Borden Co, 
Bottles being filled with pasteurized 
milk and routed toward the con­
sumer, mainly freed from germs 

toxin is prepared outside the body. All 
you do is act as the guinea pig. We 
should add that medical science now has 
a very successful inoculation against 
diphtheria, a product of the last few 
years. 

Since preventive medicine has made 
such strides in its struggle against dis­
ease, you very naturally wonder that 
sickness is still a problem. But it is, as 
we all know, and that for very good 
reasons. Every disease germ is very 
much of an individualist. He does things 
his own way. For example, you could 
take all the precautions mentioned up 
to now under the general head of disease 
contagion-and it wouldn't mean a 
thing to a hookworm. You contract that 
disease by walking barefoot over in­
fected ground. This animal burrows in 
through the skin of your foot, taxis 
around through the blood stream and 
finally lands in the digestive tract-just 
his way of doing things. 

We haven't the slightest idea how 
some other diseases spread. Many a re­
search man would literally give his right 
arm if he could j ust find a clue as to 
how infantile paralysis gets around. 
That might be the first step towards its 
control-and it might not. But at least 
we would have something to work on. 

Then there are certain diseases to 
which you won't develop immunity, even 
after you have had them. The common 
cold is a notorious example. German 
measles is another. For some reason or 
other, which is still very obscure, the 
body cannot learn to build anti-toxins 
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rapidly enough to check these ailments. 
Other disease germs have certain 

peculiarities which make the manufac­
ture of vaccines impossible. Tuberculosis 
is an excellent example. This germ is 
easily seen under the microscope, will 
grow outside the human body, and has 
been the "microbe guinea pig" for 75 
years. Here we are pretty much where 
we started. Either it won't, the body 
won't, or something won't. We can't 
seem to get a vaccine which protects 
against . tuberculosis, and the "white 
plague" is still treated by sunshine, 
fresh air, and rest. 

W
E are more or less chasing the 
microbe into his own back yard 

and cornering him. The development of 
better microscopes is helping. Up to 
lately we could magnify an object 2000 
times, which was not bad. Now we can 
raise the ante to 3000 times, which is 
better. It helps if you can see the little 
devils ; but many are too small to find, 
even with the very best of microscopes. 
Then, again, it improves the situation if 
you can farm them out, as it were. If 
you wish to learn the tricks of microbes, 
then you need microbes to play with. 
Some will live only in the human body, 
dying almost instantly when they leave 
it. Others can be bred in test tubes and 
examined at leisure. This helps. Some 
of our most careful research has been 
aimed at developing a diet on which, 
say, infantile paralysis would live out­
side the body. We have failed here 
but had brilliant success with other 
germs. And we are making very definite 
progress. 

The existence of contagious disease is 
an insult to science. We haven't the 
brains to outwit a little germ so small 
that even the best microscope can't find 
him. But we are making the going tough. 
Your local health officer and the state 
department have him worried. Just a 
little more co-operation from everyone 
and we may have many a germ stuffed 
and mounted in our microscope museum 
as "the last specimen of the now ex­
tinct species Diphtheriens omnivorens, 
trapped attempting to leave this planet 
for Mars." 

Let us close with an appeal for co­
operation. We are living in a country 
which stresses individual freedom. If I 
don't like vaccination, I can say so. It 
is my privilege to tell the local health 
officer he is a chump, or to spend a 
million to combat vivisection. No one 
compels me to drink pasteurized milk, 
while in food matters the only real 
policeman is the stomach-ache. This is 
all as it should be. 

But you can't bluff a bug. My well­
intentioned ignorance may start a 
typhoid epidemic or hold up research 
on sleeping sickness. Your health of­
ficer, like the Mississippi levee, stands 
between you and disaster. 



In many of the new cars being 
brought out this winter, designers 
have gone to great lengths to elim­
inate obstructions from the front 
compartment and to increase driv­
ing convenience_ For example, the 
parking brake lever on the new 
Dodge is located directly under 
the center of the instrument panel 

The Pontiac remote-control gear shift 
eliminates the lever from the front floor 
and places it under the steering wheeL 
Here it is operated in the familiar "H" 
pattern, except that the "H" is on its 
side instead of flat_ The lever under the 
wheel is linked to the transmission 
through a movable rod which is held 
parallel with the steering column_ The 
clutch pedal is used in the same manner 
as with the conventional gear shift 

ON YOUR 
1938 CAR 

Coil-spring rear suspension is being 
pioneered by Buick for 1938_ Improved 
riding and steering qualities are claimed. 
Photograph shows spring and airplane­
type shock absorber at left rear wheel 

The new dome-shaped "turbulator" pis­
ton used in the 1938 Buick engines. It is 
claimed that the shape of the piston­
head controls combustion and permits 
the use of a higher compression in the 
engine without detonation and without 
the use of so-called "premium" fuels 

Automatic and semi-automatic 
transmissions are featured on many 
of the new cars. In the Buick self­
shifting transmission a four-speed 
planetary system automatically pro­
vides the correct gear ratio needed. 
A lever under the steering wheel 
selects neutral, reverse, or forward 

In the new starting mechanism used by 
Chevrolet, the starting motor is con­
nected to the starting pinion through 
an over-running clutch. The pinion is 
mechanically meshed with the fly-wheel 
gear before the switch on the motor is 
closed. The photograph shows the pinion 
disengaged_ As the pedal is depressed 
the linkage moves the pinion into mesh. 
The same linkage then closes the motor 
switch and the starting action takes place 

No coil springs are used in the new Chevrolet clutch. Instead, 
a spring-steel diaphragm with 18 fingers bears against the 
pressure plate, providing even distribution of the driving load 

A new battery location and design in many of the new cars adds 
to the convenience of servicing. The location is between the en­
gine and the side of the hood, as in the Pontiac illustrated 
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THE NEw HEAVY NITROGEN 
H EA VY nitrogen with which to label 

molecules is at hand. A first step 
has been taken toward tracking 

the paths and detecting the nature of 
the dance of invisible particles whose 
rhythm makes possible the visible phen­
omena of life-the growing body, the 
thoughtful brain, the birth of offspring, 
the upward surge of evolution, the aging 
that ends lethally. What big advances 
are to come ? 

Nitrogen's many roles in the living 
thing are of the most profound signifi­
cance_ Amid all the stupefying di­
versity of earthly life, there exists no 
form which can dispense with this ele­
ment. The basic threads out of which 
all life fabric, ·every animate shape, is 
woven are the nitrogen-containing pro­
teins-albumin of egg-white, casein of 
milk, gliadin of wheat, myosin of lean 
meat. The center of life-control, the 
nucleus within every living cell, is rich 
in protein-therefore in nitrogen. And 
yet nitrogen remains among the least 
understood of protoplasm's vital ele­
ments. 

Now, however, heavy atoms of nitro­
gen can be used as tags or labels by 
which to distinguish certain molecules 
from others of the same kind found in 
the body_ By such tags, molecules can be 
traced even into the most obscure of 
life's laboratories within the tissues, and 
the fate of nutrients and other significant 
life materials can be brought to light. 

THE tag of heavy nitrogen can be at­
tached to the tiny bits, the amino 

acids, which the organism strings to­
gether to make into giant protein mole­
cules. The comings and goings of  these 
bits, how they are strung together into 
huge particles, what the destiny of these 
great molecules in the life mechanism, 
and how the amino acids and their great 
synthesis, the proteins, co-operate with 
other important materials-of such fas­
cinating leads to the solution of life's 
secrets the elucidation has begun_ 

Besides these long-baffling general 
problems of the construction and funda­
mental modes of action of proteins, 
there are countless special problems of 
equal interest. Vitamin B,  the "nerve 
vitamin," which prevents the paralysis 
of beriberi, has nitrogen as a constituent. 
What is the precise manner of action of 
this strange compound, essential to ex­
istence yet present in remarkably min­
ute quantities ? The answer, gained 
perhaps by the aid of heavy nitrogen as 
an indicator, should permit bio-scientists 
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Science is Enthused about Some of the Significant 

Problems which Urey's Achievement Promises to 

Unravel ... Opportunities that Surpass its Dreams 

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

to pierce deep into the misty realm of 
the nervous system, and even beyond, 
because plants and microbes as well as 
the higher animals draw a portion of 
their vitality from Vitamin B. 

Unique among live beings, lowly or­
ganisms such as the bacteria in the roots 
of clover, take free nitrogen from the 
air and fix it to other elements, to give 

Prof. Harold C. Urey, of Columbia 
University, Nobel Chemistry Prize 
winner, discoverer of heavy water 
and, recently, of heavy nitrogen 

rise to nitrates-valuable in fertilizers 
and explosives. May not heavy nitrogen 
teach man how to manufacture nitrates 
cheaply and efficiently after the way of 
the nitrogen-fixing bacteria ?  

Chlorophyll, the pigment which gives 
greenness to vegetation, makes possible 
a more important synthesis, photosyn­
thesis, the production of sugars and 
starches from the soil water and the 
carbon dioxide of the air, sunlight being 
the source of energy. Chlorophyll is be­
lieved to be the chief enigma in this 
utilization of sunlight-the storing of 
light-energy in foods which are prac­
tically the sole source of fuel for the 
world of life. It is now an old dream 
of the scientist, that he might emulate 

the green leaf and turn light, water, and 
part of the air into foods and carbon 
compounds, both edible oils and fuel 
oils, and innumerable by-products­
again cheaply, and with high efficiency. 
Coal and oil deposits are traced to an­
cient photosynthesis. Nitrogen is a com­
ponent of chlorophyll too, and a signifi­
cant component. Heavy nitrogen will 
help realize this dream-though surely 
not soon, since photosynthesis is among 
the most complex of animate phe­
nomena. 

ONE of the most startling conceptions 
in the entire history, the entire uni­

verse, of science is steadily becoming 
more firmly established as fact. This con­
ception is of molecules, made like all 
molecules out of atoms, of course always 
inanimate, but molecules which can in­
duce the formation of duplicates of 
themselves out of the surrounding me­
dium, if it is of suitable composition. 
These molecules are the units that make 
up chromatin, the material which is the 
controlling machinery of inheritance­
material present in the nucleus of every 
cell, material assuring that the offspring 
will be closely similar to its parents. 
Chiefly because of its chromatin, the 
hen's egg develops into the chick, which 
shows species and family resemblance. 
And the egg arises from a cell within the 
hen's reproductive organs by a process 
in which the cell's chromatin makes a 
copy of itself, handing this duplicate 
machinery of inheritance to the egg. In 
order that . such a copy may be made, the 
chromatin's units, or genes, separately or 
together-and perhaps assisted by the 
surrounding medium-construct new · 
units like unto themselves. These mole­
cules, intricate and giant, become linked 
in fragile threads-the chromatin. Since 
these automatically reproducing parti­
cles are protein, nitrogen is involved in 
a major way. Heavy nitrogen provides 
new hope that more definite understand­
ing of heredity's astonishing molecules 
may be forthcoming in the not too dis­
tant future. 

Heavy nitrogen in concentrated form 
is the recent epochal achievement of 
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Dr. Harold C. Urey, professor of chem­
istry at Columbia University, who was 
awarded the 1934 Nobel Prize in chemis­
try for his discovery of heavy water. 
This achievement is epochal because it 
brings to experimental medicine and to 
all seekers of life's secrets a new and 
invaluable tool of research. 

In 1935, Dr. Urey suggested that 
nitrogen's two varieties-light and heavy 
atoms-could be separated by the chem­
ical process which he has now brought 
nearer perfection. The problem was sur­
passingly difficult, since the two kinds 
of atoms are almost identical in both 
physical and chemical properties. And 
the difference between the weights of 
the pair is so slight as at first sight to 
appear meaningless. 

T HIS unthinkably tiny difference may 
be simply expressed, however. When 

the weight of an atom of light hydrogen 
is taken as 1, then a heavy hydrogen 
atom-a deuterium atom-weighs 2. On 
this scale, the weight of a light nitrogen 
atom is 14, while that of a heavy nitrogen 
atom is 15. And here we may recall that 
when we take a breath of air-of which 
four fifths is nitrogen-we are inspir­
ing atoms of light nitrogen mixed with 
traces of heavy, but both in trillions so 
numerous as to defy our mental grasp. 
Yet scientists have in the last few years 
learned that upon such wondrously 
small particles nature's biggest mysteries 
are founded. 

Also upon such minutiae Dr. Urey has 
built his success, for his process of 
separation depends upon the almost in­
significantly greater weight of the heavy 
nitrogen. He uses a tube, six inches in 
diameter and 35 feet high. Twelve hun­
dred small steel plates, arranged in a 
column, extend up through the tube, 
and over these a solution of ammonium 
sulfate is allowed to drip down. This 
compound, best known as a constituent 
of fertilizers, contains both light and 
heavy nitrogen atoms. By chemical re­
action at the bottom of the tube, the 
ammonium sulfate is made to yield up 
its nitrogen in the form of ammonia, 
some of which remains dissolved in the 
solution below and some of which rises, 
as a gas, through the tube. 

The ammonia molecules of the gas 
are taken up by the down·dripping so­
lution, from which they displace other 
ammonia molecules-which, of course, 
are part of the larger molecules, the 
ammonium sulfate. But the ammonia 
molecules with the light nitrogen tend 
to remain in the gas, while the ammonia 
molecules with the heavy nitrogen go 
more rapidly into the solution. Thus, 
heavy nitrogen is increasingly concen­
trated in the ammonium sulfate solution 
at the bottom. When this solution is 
drawn off, the heavy nitrogen is obtain­
ed in concentrations of the order of two 
and one· half percent-as against the 
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few atoms of this variety normally 
found mixed with the far more abundant 
light atoms. By this means, the equiva­
lent of about two fifths of a pint of heavy 
nitrogen gas per day is obtained. The 
process is slow, the cost high. 

Nevertheless, this separation of nitro­
gen's two variants, though only partial, 
does provide bio-chemists with enough 
heavy atoms for extensive and highly 
meaningful experimentation. Already 
some of Dr. Urey's heavy nitrogen, in 
the hands of Dr. Rudolf Schoenheimer, 

Dr. Urey (left ) and Dr. John R. 
Huffman with the 35-foot column 
by which the heavy isotope of ni­
trogen was separated in quite siz­
able quantities for the first time 

Columbia bio-chemist, and his co-worker, 
Dr. David Rittenberg, has brought new 
information about chemical activities 
within the animal body. 

In a preliminary experiment, Dr. 
Schoenheimer tested the possibilities of 
heavy nitrogen as an indicator. He syn· 
thesized the substance glycine, using 
heavy nitrogen instead of light nitrogen. 
Glycine is one of the amino acids-the 
building blocks of proteins' molecular 
architecture-and occurs in proteins 
throughout the organic world. The heavy 
atoms later identified the glycine mole­
cules so produced. 

N ext, our bio·chemist combined his 
tagged glycine with benzoic acid-a 
chemical sometimes used in tiny quanti­
ties for the preservation of food, and a 
component of many a complex com­
pound which plays a life role or which 
is a waste thrown off in vital reactions. 
This combination made a bigger mole­
cule : hippuric acid, one of these waste 
products. He fed this labeled acid to 
rats. When he was able to discover 
heavy nitrogen in hippuric acid disposed 
of by the rats' kidneys, he could be 
sure that his tagged acid had been ab­
sorbed through the walls of the intestine, 
transported by the blood to the kidneys 
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and there excreted. Hence, for the first 
time, a nitrogen-containing molecule had 
been traced through the body by the use 
of nitrogen 15 as a tag. 

In the same series of experiments, Dr. 
Schoenheimer solved a bio-chemical puz­
zle. Benzoic acid is set free as a necessary 
but toxic side issue from life chemis­
try within the cells. It is rendered 
harmless by yoking glycine to it, and 
the hippuric acid so formed is readily re­
moved. Now glycine is a part of almost 
all proteins wherever occurring. Bio­
chemists have wanted to know whether, 
in order to yoke glycine and benzoic acid 
into hippuric acid, protoplasm must 
turn to a glycine-containing protein to 
get the needed glycine ; or whether 
protoplasm could merely use any avail­
able, free glycine that might be present. 

FREE glycine and free benzoic acid 
were injected separately into the 

blood stream, and the kidneys excreted 
hippuric acid which must have been 
synthesized from the glycine injected­
for this glycine was labeled with heavy 
nitrogen. It is to be concluded, therefore, 
that glycine can be directly utilized in 
the formation of hippuric acid ; the 
amino does not have to be taken from a 
glycine-containing protein. 

Drs. Urey and Schoenheimer deter­
mine the presence and the concentration 
of heavy nitrogen by means of the mass 
spectrometer, a device in which a power­
ful magnet · is used to separate heavy 
atoms from light atoms after they have 
been bombarded and electrified-that 
is, ionized-by a stream of electrons. 
The mass spectrometer can detect, iden­
tify, and even measure as little as a 
hundredth of a millionth of an ounce. 
It can indicate a 1 percent increase in 
the ratio of heavy to light nitrogen­
an increase, in the weight of nitrogen, 
of one part in 300,000. Dr. Urey's mass 
spectrometer is shown in one of the illus­
trations. 

The continued increase in bio­
knowledge through the use of heavy hy­
drogen ( deuterium ) strengthens the be­
lief in heavy nitrogen's future as an 
instrument of research. Dr. Schoen­
heimer, by aid of deuterium, has lately 
been carrying on very successful in­
vestigations of the ways in which ani­
mals treat fats. All fats are constructed 
of carbon, hydrogen, and oxygen. Hence 
he was able to label fat-molecules by re­
placing part of their hydrogen with 
deuterium-and so could keep track of 
these molecules in the bodies of expe­
rimental animals, such as mice. So too 
he was able to set forth something of 
the history of fats within the human 
body, since the physiologies of mice 
and men are essentially the same. He 
'showed that animals can convert oils 
into fats which do not so readily melt, 
that is, into solid fats ; and can also, 
if need be, reverse the process and 
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transform solid fats into oily fats. 
Tagged molecules gave the first actual 
proof of this suspected ability of the an· 
imal machine. 

Of still greater scientific interest is 
Dr. Schoenheimer's demonstration that 
the turnover of fats and compounds de· 
rived from them is much more rapid 
than has been suspected. In mice, and 
presumably in men, stored fat is reo 
moved and replaced every few days­
even if no fat is eaten, and must be 
synthesized by the tissues from sugar 
and protein. The living body has always 
been conceived of as constantly active, 
yet it had been assumed that at least 
stored materials are seldom disturbed. 
Now we realize through research with 
tagged molecules that few, if any, body 
components remain intact for very long. 
Life's processes seethe even through the 
parts of the organism which appear 
most inactive and most durable. 

Unfortunately, much of Dr. Schoen· 
heimer's work, so accurately carried out 
and by him so conservatively reported 
to the American Chemical Society, has 
been widely and grossly misinterpreted 
to the public through both daily news· 
papers and weekly magazines. In the 
course of his experiments, Dr. Schoen· 
heimer noted-as many another investi· 
gator before him-that the simpler fuel 
nutrients, such as oils made up of small 
molecules, and also butyric acid pres· 
ent in butter, are burned by the body 
far more speedily than are fats made 
up of big, complex molecules. Imme· 
diately the public was falsely informed, 
by reporters and editors who did not 
consult Dr. Schoen heimer, that since 
butyric acid is found in butter, and is 
rapidly burned, one could eat butter 
without fear of putting on weight. 1m· 
mediately, too, it was assumed that all 
diets could go into the discard. This 
broadcasting of misinformation is trace· 
able to neglect of two facts. First, the 
body may burn certain nutrients more 
rapidly than others, but any nutrient, 
if taken in excess of the body's needs, 
may be stored. And, second, the greater 
the quantity of light. weight molecules 
eaten, the greater the quantity of the 
heavy·weight molecules which is stored 
as reserve fat : hence butter is a ready 
means to increase in buxomness. 

VARIETIES, or isotopes, of elements 
that are important to life may be 

used as indicators of life's secrets be· 
cause protoplasm apparently treats tag­
ged molecules and the corresponding 
untagged molecules alike-provided the 
isotopes are not supplied in concentra­
tions much higher than those to which 
the organism is normally accustomed. 
On the other hand, concentrated heavy 
water, water consisting of ordinary oxy­
gen and the double-weight hydrogen 
(now called deuterium ) ,  has proved 
toxic at least to certain forms of life, 

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

such as tadpoles and the slipper-animal­
cule, paramecium, microscopic inhabi­
tant of ponds and streams. Biologists 
thus taught chemists and physicists a 
thing or two. Varieties of the same ele­
ment do make a vital difference to life's 
systems--when these isotopes are pres­
ent in high concentrations. Once em­
phasizing physical properties almost 
to the complete exclusion of all other 
characteristics, physicists and chemists 

The mass spectrometer Dr. Urey 
uses in determining presence and 
concentration of heavy nitrogen 

have been shown that the other charac­
teristics are sometimes, if not invariably, 
highly significant in the study of an 
element's nearly indistinguishable vari­
ants. What heavy nitrogen, as opposed 
to the common mixture of light and 
heavy atoms, means to the live thing 
only experimentation will make clear. 
Perhaps heavy nitrogen will find its 
place in the production of new drugs, 
less poisonous to the human body than 
present ones having mostly light nitro­
gen, but more potent as heart stimulants, 
antiseptics, or anesthetics. It may be 
that vitamin B, made with heavy nitro­
gen alone, will be found more beneficial, 
or perhaps toxic, to the body as against 
vitamin B as we obtain it today. The 
delicacy of protoplasm is beyond the im­
agination. 'Ve can rest convinced that 
heavy nitrogen is going to have distinc­
tive effects, however unguessable these 
effects are now. 

Still, bio-chemists most familiar with 
such considerations believe that, how­
ever delicate life chemistry is, it is going 
to be only insignificantly affected by 
such comparatively small numbers of 
heavy atoms as would be introduced 
into the body in drug molecules. Heavy 
water, unless in high concentration, ap­
parently is without effect upon the or­
ganism. The really valuable researches 
at present are those in which isotopes 
are used as labels rather than as modi; 
fiers of life activity. 

Investigators along such lines are also 
turning their attention to varieties of 
potassium, another �ital element, a reg-
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ulator of heart beat and a participator 
in the basic life phenomena of prac­
tically all animals and plants. Potassium 
has three variants, atoms of weights 
39, 40, 41. Atom 40 is the rarest but by 
far the most interesting. It is the only 
atom which is at the same time essen­
tial to life and, like radium, radioactive ; 
for, potassium 40 emits penetrating rays, 
beta rays, consisting of negative parti­
cles of electricity, or electrons, travel­
ing at high speed. 

WHAT relation has this radioactivity 
to the existence of animate beings ? 

Speculation on this score has been 
great. But the actual known facts are 
very few and as yet unrelated because 
so recently found. The radioactive vari­
ety has been found in unusually low con­
centration in portions of the heart-that 
is, in concentrations below those in 
other parts of the body, other plants 
and animals, and the sea. On the other 
hand, bone marrow, where red blood 
cells are formed, is relatively richer in 
the radioactive variety. Seaweed, too, 
concentrates radioactive potassium-the 
ratio of potassium 40 to potassium 39 is 
greater in seaweed's potassium than in 
the case of the potassium of the sur­
rounding water. What is the meaning 
of life's selective action upon potassium 
isotopes '? Thus far, no one can guess. We 
must wait for the results of research 
under way. And we can be eager for 
these results, because the very bases of 
animate existence may be concerned. 

Though radioactive potassium 40 is 
the only essential or life element which 
is naturally radioactive, it is only one 
of a number of radioactive substances 
used in modern biological work. Not 
only are heavy atoms used as tags for 
molecules involved in life processes, 
but also life elements are being made 
into labels-by bombardment until 
they are artificially radioactive. Bom­
bardment is done with streams of parti­
cles emerging from atom-smashing de­
vices, such as the cyclotron of E. O. 
Lawrence. Thus, ordinary or non-radio­
active phosphorus atoms can be derived 
as unstable atoms which spontaneously 
burst, giving off readily detectable rays. 
These rays are detected by a photo­
electric cell connected with an ampli­
fier ; the sensitive metal of the photo­
electric cell, struck by the rays, sets up 
minute electric currents and the ampli­
fier steps them up so as to be easily ob­
servable. Such artificial radioactivity 
does not last very long, only minutes or 
hours, but is lasting enough to permit 
of its use in experimentation. 

Sulfur can be bombarded and so trans­
muted into artificially radioactive phos­
phorus. The phosphorus atoms are com­
bined to form the mineral nutrient, sodi­
um phosphate, which is then fed to rats. 
After some hours, in which absorption 

(Please turn to page 380) 



Retreading and Re-Capping . . . Carcasses Must Be 

Sound . . .  Four Out of Five . . . Of Greatest Value 

When Cars and Trucks Are in Constant Service 

A typical automobile tire retreading plant equipped with a full line of molds to 
rebuild all sizes of motor car and truck tires and thus double their mileage life 

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

T AST year over 4,000,000 automobile L tires were retreaded to carve away 
about 13 percent of the new-tire 

replacement market, yet this business, 
which seems to promise attractive econ­
omies for the American motorist, is one 
of the least known and least understood 
in the country_ 

Retreading is a depression phenome­
non-a Topsy-like growth, apparently 
shrouded in a good deal of mystery_ It 
involves nothing more nor less than re­
placing with new live rubber the tread 
which has become worn smooth under 
the abrasive action of the road_ The only 
real mystery involved is why more peo­
ple do not avail themselves of the prac­
tice and why so little is said about it. 

The retreading process of prolonging 
tire life can lay no claim to newness_ 
Tire manufacturers have practiced it for 
at least ten years, but they confined it 
to tires used by bus and taxicab com­
panies which operate whole fleets of ve­
hicles and buy their rubber on a strictly 
mileage-delivered basis_ It took the de­
pression, with its call for travel at rock­
bottom cost, coupled with certain tech­
nical developments, to bring retreading 
forward as a mass consumer proposi-

tion of more than limited importance_ 
Very strangely, it was improvement 

in tire construction that made retreading 
practicaL The present-day tire is a mas­
terpiece of rubber engineering, as any­
one must admit if the product of earlier 
days is recalled_ Its foundation, the fab­
ric carcass, is so excellent that it out­
lasts the tread two to one_ The carcass 
has to be strong for, whereas the motor­
ist can comprehend the wearing down of 
the rubber tread, he regards sudden 
failure of the carcass as evidence of de­
fective workmanship_ Tread 1"ear is 
faster (relative to the fabric ) than it 
used to be in the days of the high­
pressure cord tire, in spite of all ad­
vances in the art of compounding 
rubber to increase durability. This is 
traceable directly to the decrease in 
wheel and tire diameters, which means 
more revolutions per mile of travel, and 
it follows also from faster driving and 
quicker deceleration. 

The technical advance which made 
retreading feasible was the development 
of the full-circle mold which permitted 
vulcanization of the new tread over the 
whole circumference of the tire instead 
of sectionally, as practiced hitherto. 

Then some enterprising people, located 
principally on the west coast, opened up 
retreading establishments and invited 
the consumer to enter. 

He entcred because he had little 
money in his pocket and any economy 
had strong appeaL Retreading captured 
California and then spread eastward. 
Today the business comprises many 
manufacturers of equipment, indepen­
dent producers of Camelback ( tread 
material ) ,  patches, cements, and all the 
accessories required by the process, and 
thousands of retreaders, some devoting 
all their energies to rebuilding tires, 
others devoting part time to it and the 
rest to selling new tires ; and, last but 
by no means least important, there are 
retreading stations which are operated 
by the tire manufacturers. 

M
ANY prophesied that retreading 
would shrink back to insignifi­

cance when prosperity returned. Re­
treading tires is like re-soling shoes, 
they said, alld the public will prefer the 
new product when it has an income. But 
the business continued to flourish. What 
they did not foresee was a rise in tire 
prices reflecting higher material costs, 
which maintained the spread between 
new tire and retread prices. 

Now, you may ask, as nearly every­
body does when the subject of retread­
ing is aired : "If retreading is successful, 
why don't we hear more about it ? "  To 
which the immediate answer can be 
given that it is and it isn't, and the rest 
of this article will be devoted to explain­
ing away the paradox, or, in the ver­
nacular, "to putting you wise." 

A re-capping mold in which vul­
canizing heat is applied to the tread 
alone, and not to the entire carcass 
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Retreading is beset with many pit­
falls both technical and commercial- Not 
all tires can be retreaded-successfully, 
that is-and deliver a mileage that war­
rants the outlay_ The carcass or fabric 
foundation must be in good condition, 
without cuts or breaks_ It pays no better 
to retread a poor automobile tire than 
it does to re-sole a pair of shoes when 
the uppers are cracked. In both cases 
the condition depends upon the care 
with which the owner travels. If a mo­
torist subj ects his tires to overloading 
or under-inflation, or bumps into curb­
stones, he might as well forget retread­
ing. By the law of averages this reduces 
the number of tires fit to undergo the 
process to a maximum of four out of 
five. 

Another limitation is that imposed by 
age. Heat, light, and moisture deteri­
orate rubber and if a tire has not been 
worn to a state where it is ready for the 
retreading within three years of pur­
chase, it is wiser to buy a new tire than 
to superimpose a good tread upon a 
questionable carcass. This limitation 
means that retreading is of little value 
to the motorist who drives only 8000 to 
10,000 miles a year, and. conversely, 
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Stages in the process of retreading 
an automobile tire. Left: Inspecting 
the carcass_ Upper left: Buffing off 
the old tread down to the fabric. 
Above: Applying cement to the cas· 
ing. Upper right: Putting on the 
Camelback or new rubber tread. 
Right :  Rolling the Camelback to ex­
pel air and insure all-over bond. 
Below: Removing the rebuilt tire 
from the circular retreading mold 

is of gr�atest value to the owners of vehi­
cles which are kept in constant service. 

When a tire succeeds in passing the 
specifications of soundness, it can be re­
treaded so that it will give anywhere 
from 80 to 125 percent of its original 
mileage. The process is as follows : 

Whatever rubber remains on the tread 
is removed by buffing down to a point 
where the fabric carcass is exposed to 
view. The breaker strip and cushion, 
which are an essential part of construc­
tion, are removed and the carcass is then 
placed in a drying room where it is kept ' 

for 12 to 36 hours in a temperature of 
about 120 degrees, Fahrenheit. After all 
moisture has been removed. a new cush-
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ion and breaker strip are cemented on 
and allowed to dry, following which the 
new tread, or Camelback, is affixed and 
the tire is slid into the clam-shell mold 
for vulcanization. When the curing pro­
cess is completed and the tire is taken 
from the mold, it will sport a non-skid 
design and to all outward appearance 
it will be new. 

Whether the renewed tire gives the 
motorist 80 or 125 percent of its original 
mileage, depends upon the skill exer­
cised in carrying out the retreading pro­
cess and upon the quality of the ma­
terials used-assuming, of course, that 
inspection revealed the carcass to be 
flawless. Here is where another hazard 
creeps in. 

It isn't possible always to detect flaws 
in a carcass, although experience trains 
men to do an excellent job. A much 
greater hazard exists in the incompe­
tence of retreaders and in their lack of 
equipment adequate to do first-class 
work. The business is still flooded with 
"gyps" whose main interest is to dress 
up old tires and pass them on to the 
consumer rather than to conserve and 
dispense mileage. This is the bane of 
the business and one that will take much 
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time to eradicate. Finding the reliable 
retreader, therefore, is only one of the 
many steps to be taken to get satisfac­
tion from retreading, but reliable men 
are to be found. 

The test of the retread is in the mile­
age it delivers. Promises, guarantees, 
and attractive show windows are not ab­
solute guides to good workmanship. 
Some of the dirtiest shops do the best 
work ; some of the most attractive sta­
tions deal in the poorest wares. But this 
is slowly changing to give the outward 
signs real significance. Retreading is 
rapidly losing its salvage reputation, to 
enter into the class of legitimate service 
business. 

At this point the question will arise : 
"Aren't retreads dangerous ? "  It takes 
only one failure to create a lasting im­
pression of hazard, but one failure 
doesn't tell the story. A good retread is 
much safer than a tire that lacks its non­
skid surface or is worn through to the 
fabric ; a poor retread is dangerous 
mainly because of  the unwarranted re­
liance placed upon it. Ambulances, fire 
departments, buses, and hundreds of 
other services in which reliability is es­
sential, make use of retread tires. Even 
the motorist who decries their use is 
likely to ride on them with serenity if 
he travels by bus or taxi. 

In the main there are two classes of 
users_ The first group comprises the 
same type of consumer who has his 
shoes re-soled until the uppers are gone. 
The second group comprises operators 
of great fleets of vehicles where tire costs 
are a big item and small economies ac­
cumulate to make the difference between 
profit and loss in operation. It is from 
these fleet operators who keep records 
that the figures of 80 to 125 percent of 
original mileage are obtained, and it is 
from them again that the possibilities of 
savings are to be garnered. 

If we assume that four out of five tires 
can be retreaded and that 100 percent 
repeat mileage can be had, the possible 
savings incident to retreading run from 
30 to 50 percent of new tire cost. No 
closer approximation can be made, be­
cause of the variation in tire prices and 
charges for retreading. Much depends 
upon the driver's care of  his tires, and 
drivers are notoriously careless. 

Within the past few years another 
practice has developed which is part and 
parcel of the tire rebuilding business. 
The practice is called re-capping and 
is similar to retreading, but there is this 
difference : not all the rubber tread is 
buffed off, nor are breaker strips and 
cushions removed_ The new tread rub­
ber is vulcanized to the old rubber tread 
and shoulders, rather than to the fabric 
of the carcass. Obviously, tires which 
have been worn down to the fabric can­
not be re-capped_ 

The relative merit and demerit of re­
capping and retreading are now being 
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AU photuJ;:raphs CQUl'te3Y RebuUt l 'ire Jo'u,.naL 
Top row, left t� right: Worn tire, old tread removed, new tread applied, and the 
rebuilt product. Bottom row: Two good examples of before and after retreading 

aired in raging controversy and it is too to push it and word-of-mouth remains 
early to garner any residual fact. The almost the sole promotional activity_ 
proponents of re-capping declare that a 
better bond can be had in vulcanizing 
rubber to rubber ; that the process can 
be repeated many times to give much 
longer service than retreading, which 
most will agree can be performed only 
once. They also maintain that life is pro­
longed by virtue of the fact that the heat 
of vulcanization does not penetrate to 
the fabric or the sidewalls and that 
leaving breaker strip and cushion intact 
means less interference with the basic 
engineering design. 

Opponents of re-capping declare that 
tread rubber must be removed in order 
to discover fabric separation and disin­
tegration, and that re-capping permits 
concealment of defects to be revealed 
later by failure on the road. 

Both retreading and re-capping are 
being done successfully and it is quite 
probable that both will end up in serv­
ing distinct fields. Perhaps the best car­
casses will be re-capped and the more 
worn ones will be retreaded. Re-capping 
is attractive because the process requires 
less material than retreading. 

What has been said so far will explain 
the paradox that retreading both works 
and doesn't work. A little more must be 
said to explain why more is not heard 
about the practice-why it seems to re­
main little more than a name to the 
average motorist. 

More people are interested in seeing 
retreading fail than wish it to prosper. 
The more it succeeds, the more it be­
comes known, the fewer the sales of new 
tires ; and, as everyone knows, there is a 
vast organization predicated upon a con­
tinuance and expansion of the tire busi� 
ness. Those who are most anxious to see 
retreading go forward are not financed 

A CTUALLY, retreading seems not the 
f\.. calamity that some tire manufactur­
ers envisage, nor yet the millennium that 
some motorists hope. Its possible expan­
sion can be calculated with some meas­
ure of accuracy and that maximum is 
many years off. Probably under the most 
ideal conditions retreading could never 
exceed 50 percent of the total replace­
ment tire production of any given year, 
and this ultimate point, as well as the 
rate of approach, depends in large 
measure upon the integrity of retreaders 
and their adherence to high standards. 

Certainly some readjustments will 
have to be undergone in crude and re­
claimed rubber markets as well as in 
tire output if and when retreading ap­
proaches its full potentialities. Every re­
tread cuts rubber consumption by about 
six pounds and the sum total could be 
impressive. We can set it roughly at 
80,000,000 pounds annually. 

Predictions in this business are highly 
speculative, but they may still have some 
value. For example, let us consider pos­
sible alternatives. Cheapening the fab­
ric to balance with tread life is unthink­
able. It is much more likely that some 
means will be found to increase tread 
life ; but, of course, this would merely 
supplant retreading and would have just 
as profound an effect upon rubber con­
sumption and tire output. Finally, we 
have no idea what research with rubber 
substitutes may lead to. Word has come 
from abroad that buses equipped with 
synthetic rubber tires have traveled six 
times the miles formerly covered with 
natural rubber ones. Perhaps retreading 
is serving merely as a transitional step 
in a changing rubber world. 
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FOUNDATION EXPLORA­

TION WITH 36-INCH DRILLS 

A MOST valuable recent contribution 
to exploration work is  the large­

diameter core drill which drills smooth­
walled holes large enough in diameter to 
permit the engineer or geologist to enter 
the hole and examine the exposed section 
of rock in place. Such is  the introduction of 
The Reclamation Era to a discussion o f  the 
new Calyx shaft core drills made by the 
Ingersoll-Rand Company. 

Drilling is  accomplished by a rotating 
cylinder of the proper diameter employing 
shot as a cutting medium or, in soft rock, 
using steel or hard alloy cutting teeth. The 
core is broken loose from the bottom of 
the hole by small charges of explosive in­
serted at three or more points in the bot­
tom of the circular cut, or by wedges driven 
between the core and the side wall of the 
hole. The latter method has proved more 
successful when the rock is soft and sus­
ceptible to shattering by the explosive. The 
core is then lifted by an eyebolt wedge 
device inserted in a small-diameter hole 
drilled in the center of the core, or by 
means of a cable sling around the core when 
the material is too soft to permit the use of 
an eyebolt. In soft, friable, or broken mate­
rial which does not permit extraction of 
cores intact, sections of the cores are broken 
and the materials removed by a large auger 
with scarifying teeth. The finely broken 
material is liftf'd on the au ger i tself. 

Exploring with a 36-inch drill 
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Conducted by F. D. Mc H U G  H 
Contributing Editors 

ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

D. H. KILLEFFER 
Chemical Engineer 

Drill core from a 36-inch hole 

These large drill holes afford a means of 
inspection of rock in place which is  supe­
rior to any method available. For instance, 
the side walls of shafts put down by the 
usual mining methods are generally shat­
tered and disturbed by the explosive used 
and much of their area must necessarily 
be hidden by timbers. In drilled holes, a 
smoothly cut, in some cases, almost polished, 
continuous surface of  undisturbed rock is 
available for examination. The spacing and 
tightness of joints, seams, and fissures can 
be observed, and the existence and nature 
of soft layers not ordinarily recoverable in 
small-diameter core' drilling is disclosed in 
a manner not possible in the broken walls 
of test pits or shafts. 

The Ingersoll-Rand Company furnishes 
machines for diameters up to six feet and 
for depths of 1000 feet or more . 

POLARIZING MATERIAL 

A LIQUID polarizing material, which is 
capable of  being directly applied upon 

the surface o f  transparent bodies, such as 

glass, has been discovered by Maurice 
Zalma and Harry A. Silverman. When dry 
the material adheres to the pores in the 
surface of the transparent body and expands 
or contracts, through changes of tempera­
t ure, with the body. This obviates the possi­
bility that the polarizing medium will be­
come buckled or distorted by heat during 
use.  

It has been demonstrated practically that 
polarized glass prepared with this material 
gives no distortion of  light, which favors its 
use in microscopic, photographic, and sci­
entific work. Because of the comparative 
simplicity of production the cost can be 
materially reduced. 

A direct and important application of the 
discovery is in the field of color photography. 
It is now possible to produce colored polar­
ized light filters as a single unit, and the 
employment of separate color and polarizing 
filters will no Ion ger be necessary, 

MIRRORS FOR SEXTANTS 

T
HE conventional mirror for sextants for 
marine navigation is  made of  glass, with 

beith sides ground parallel and optically 
flat. The rear surface is silvered and given 
a coating of paint for weather protection. 
Mirrors of this sort are excellent as long 
as the silvering remains in good condition 
and the surface of  the glass is  not scratched 
or otherwise damaged. Moisture, however, 
soon penetrates the protective coating. 

In its hydrographic surveying, the Unite'd 
States Coast and Geodetic Survey uses sex­
tants not only for navigation but for mea­
surement of horizontal angles. The instru­
ments are subj ected to frequent wetting 
from spray, with the result that the salt 
water soon destroys the silvering. 

New mirror ( circle ) in a sextant 
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To remedy this trouble, experiments were 
conducted with mirrors made of the non­
ferrous alloy known commercially as Stel­
lite. This is an extremely hard metal which 
does not corrode easily, which takes a high 
polish and has good reflecting properties. 
Some apprehension was felt that a metal 
mirror might give trouble by warping and 
a careful check has been made upon this 
detail. 

At first, some trouble was experienced 
with a cloudy appearance in the mirrors, 
due to large numbers of extremely small 
holes. The makers were able to remedy this 
defect and after some years of use, the 
Survey finds that these mirrors are almost 
universally as good as new. There is  prac­
tically never any sign of corrosion or stain­
ing. The material is so hard that it does 
not scratch readily and c.m be easily wiped 
clean, when wet or dirty, without damage. 

Careful check with a quartz optical flat 
has not divulged any case of warping, and 
the fact that these mirrors are front re­
flecting, not rear reflecting like the glass, 
means that there is no loss of light because 
of transmission through the glass or due to 
change of medium, nor is there any error 
due to lack of parallelism of front and rear 
faces. 

While the initial cost of Stellite is some­
what greater than glass, the long life and 
freedom from expense of resilvering and 
from loss by breakage or scratching make 
it an economical mirror to use, where the 
absolute maximum of reflecting power is 
not required.-D. L. Parkhurst. 

CINNAMON 

CINNAMON trees once grew in 
what is now Texas, millions of 

years ago, when there were dino­
saurs to browse on their leaves. 

SAVING IN DEAD LOADS 

OF B UILDINGS 

IN building design, the reduction of use­
less dead loads i s  even more important 

and has more far-reaching effects than it 
does in hst railroad transportation. How­
ever, there is a parallel in both these mod­
ern trends. In railroading, it means a gain 
in speed or a reduction in power costs, or 
both. In building construction, there is  far 
less tonnage to handle and fabricate, and 
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A literal bath of electrical fire surrounds these porcelain bushings on test at the 
Derry, Pennsylvania, Works of the Westinghouse Electric and Manufacturing 
Company. Flash-over takes place at 200,000 volts, the test being made to insure 
efficient service of bushings and insulators in high-voltage transmission systems 

the work is speeded up with a consequent 
saving in both labor and material. 

Startling claims are made for the latest 
improvement along these lines-a saving of 
40 percent in construction costs_ A new 
design of floor and roof deck construction 
has been perfected and patented by Eugene 
B. White, engineer and architect, which is 
known as the White-Steel Monolithic Sys­
tem. Dead loads are cut in half as compared 
with conventional concrete floors, it is 
claimed, and full strength is  developed with 
only 20 to 25 pounds per square foot of 
roof deck and floor areas, including the 
weight of the beams. 

For both floors and roofs, the system is 
fireproof and steel purlins are eliminated in 
the latter. This, in itself, results in a marked 
lowering of construction costs. Lightening 
the dead loads carried, results in the re­
duction of the tonnage of structural steel 
required ; also, in the size of the foundations. 

As is well known to engineers and con­
tractors, one of the largest cost items in 
connection with concrete floors and roofs is 
the form work. This is  entirely eliminated in 

the White-Steel System. In place of it, 
hollow sections of light gage, cold formed 
steel are provided in which to cast the beams_ 
These are full span length. While light 
and inexpensive, they are strong enough 
to provide an adequate working deck before 
the beams are poured. 

On these hollow steel sections are placed 
pre-cast slabs of light-weight, reinforced 
concrete. The strong reinforcing mesh pro­
jecting from the ends of these slabs is turned 
down into the empty beam form from both 
sides, constituting a stirrup and making the 
reinforcement continuous through the beams 
and slabs. Then, the beams are cast with 
concrete poured on the j ob, a space being 
left between the slab ends for this p urpose. 
Pouring is continued up to structural floor 
level. 

For ordinary loads and spans, the beams 
are four and one half by six inches, spaced 
three feet center to center and reinforced 
with tension bars in the usual manner. A 
dowel-stirrup is placed through a hole in 
the center of each slab, proj ecting into the 
concrete beam beneath. 

Placing hollow steel sections and (right ) light-weight concrete floor, in a new building system 
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The use of these light-weight pre-cast slabs 
eliminates at least 70 percent of the con­
crete poured on the j ob and greatly speeds 
up the work_ While the structural steel fram­
ing is being fabricated for the building, the 
light-weight concrete floor and roof slabs 
are being east in a large, modern plant with 
special facilities for controlling the quality 
and strength of the concrete, such as steel 
forms, automatic water-control, vibration 
equipment for breaking and testing, . .  et 
cetera_ This pre-casting is of special !td­
vantage in cold weather which interferes 
but little with construction where the 
White-Steel System is used. 

The system has been adopted as standard 
design on all new Y.M.C.A. construction 
throughout the United States. 

SHEEP 

TEN thousand sheep were recent-
ly transported by plane across 

the Kara Kum desert in U _S.S_R_ 
Expensi ve as air transport is, it is 
claimed that it is cheaper to take the 
sheep on the three-hour trip than it 
would be to drive them 325 miles 
across the desert, where food supply 
and protection constitute major 
problems. 

TRACKING DOWN 

VIBRATION 

STUDY of vibrations in various types of 
equipment is an essential part of lab­

oratory research and factory production. A 
device now available for conducting such 
study is so sensitive that it will pick up the 
vibrations from the escapement of a wrist 
watch, yet is  rugged enough to withstand 
vibrations up to an amplitude of Ylo of an 
inch. Briefly stated, this vibration pick-up 
uses a bimorph crystal mounted in an alumi­
num case and connected to a vacuum tube 
amplifier which operates either an oscillo­
scope or a loudspeaker. The prod, which 
is placed in contact with the machine or 
other equipment under test, causes the case 
to vibrate, whereupon the crystal flexes of 
its own inertia and sets up voltage impulses 
of exactly the same wave-form as the me· 
chanical motion. This is  reproduced either 
by the oscilloscope or by the loudspeaker. 

A partial list of applications on which 
vibration study with this setup may be car-
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ried out includes : Production testing of 
electric motors, ball bearings, crankshafts, 
gear trains, fans, air-conditioning equip­
ment, and locating sources of vibration in 
reciprocating or rotating machinery ; check­
ing relative smoothness of surfaces, such as 
paper, polished metal, gages, glass plate, 
and so on ; checking longitudinal rods for 
fracture, and the relative efficiency of ma­
terials for deadening sound. 

BOTTLE-FED 

TURKISH TOBACCO 

CHEMICAL cultivation o f  Turkish to­
bacco in the laboratory, from a seed 

the size of a grain of sand to a giant flower­
ing plant six feet tall, is reported by Pro-

A tobacco plant that was bottle-fed 

fessor Sam F. Trelease, head of the depart­
ment of botany of  Columbia University. 

"Analysis of the soil of the Near East, 
natural habitat of the plant, revealed the 
exact proportions of a large variety of nu­
trient salts needed for the growth of the 
tobacco," Professor Trelease said. "Through 
tank culture in an earthen pot of pure 
silica sand we are able to duplicate the con­
ditions of the soil by means of a carefully 
prepared chemical solution. 

"The tobacco plant's dependence on the 
minor or 'tonic' elements is one of the most 
important of recent discoveries, and it may 
in a way be compared with the need 'of the 
human body for vitamins. Although but a 
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very small quantity of either the chemicals 
in question or the vitamins is necessary, the 
need on the part of both plant and human 
being is actual and fundamental." 

The tobacco plant, which requires four 
months to reach its full height of six feet, 
is fed one drop of chemical solution at a 
time through an elbow feeding tube con­
nected to a Mason jar. The solution drips 
into the silica sand and is  absorbed by the 
roots of the plant. The quantity of solution 
supplied varies from one to two quarts in 
24 hours. 

Using the same method of culture, but 
varying the ingredients of the plant food 
to suit the particular needs of each, Pro­
fessor Trelease has also cultivated beans, 
green corn, and tomatoes_ In addition, 16 
different varieties of garden flowers, includ­
ing larkspur, petunia, snapdragon, phlox, 
heliotrope, sweet pea, fuchsia, and nastur­
tium have thrived on chemical feeding in 
the Columbia laboratories. 

MOVIE 

IN the first motion picture ever to 
depict the story of  radium, plati­

num forceps and a special lead wall 
were used in order to protect actors, 
directors, and cameramen against 
dangerous emanations from the 
radium. 

ELECTROLYTIC S CALE AND 

CORROSION PREVENTION 

By placing an insulated anode in a boiler 
and making the boiler metal itself the 

cathode, pitting and formation of scale are 
prevented. The current consumption varies 
from 0.4 to 2 kilowatt hours per day per 
thousand square feet of  boiler ' surface and 
the installation is extremely simple. The 
effect of the treatment is to prevent any 
significant corrosion or pitting and to keep 
scale-forming minerals in suspension so that 
they are easily flushed out. Direct current, 
of course, must be used.-D. H. K. 

X RAYS FOR SINUS DISEASE 

THE important part that X rays can play 
in diagnosing unsuspected sinus disease 

and in treating the condition in some cases 
is reported by Dr. Fred M. Hodges of Rich-

(Please turn to page 358) 

Detecting vibration in a wrist watch and ( right) in a small electric motor 



DECEMBER . 1937 

.. ..  
.. 

S C I E N T I F I C  A M E R I C A N  353 

6: AOfLLACpreJentL 
A 6RBAT NE W 

S IXTE EN CYLIN DER E NGI NE 

CLIMAXING THIRTY-SIX YEARS 
of automotive betterment, 

Cadillac presents its masterpiece 
• • • an entirely new Cadillac 
Sixteen! 

• 

Re-designed around a completely 
new motor, the "Sixteen" was deliberately 
created to lead the world in everything 
that makes a motor car desirable. 

• 

The sixteen cylinders of its incomparable 
new engine are swung at the wide angle 
of 135 degrees to achieve a smoothness 
of torque impulses comparable only to the 
smoothness of an electric motor. Unusual 
compactness and extreme durability have 
been realized by the combination of a 
very short stroke and an enbloc casting 
of cylinder banks and crankcase. Bore 
and stroke are 3� inches. 

• 

Comparison with twelve cylinder engines 
quickly reveals surprising superiorities. 
With explosive impulses every forty-five 
degrees of crankshaft revolution, the power 
flow is much more even at all speeds. 
Further, as speed increases, the Y·16 torque 
fluctuations become smaller, while Y·12 
fluctuations increase. Twelve cylinder vi· 
bration curve variation reaches a maximum 
when coasting at high speed whereas Y-16 
variation becomes zero. 

• 

Cadillac's new Y -Sixteen, with its extreme­
ly short stroke, has the lowest piston travel 
ot any car on the American market. The 

short stroke also reduces the inertia forces 
of the reciprocating parts, which reduces 
connecting rod bearing loads. It still 
further increases connecting rod bearing 
life since shorter and hence lighter rods 
are required. The Y·16 is a remarkably 
durable engine. 

• 

The performance of the new Sixteen is 
amazing in a car so large and luxurious. 
The arrangement of the sixteen cylinders 
permits large displacement with compar· 
atively short hood length. The small cyl­
inders permit the use of a high compres. 
sion ratio which increases combustion 
efficiency, permits better specific power 
development and increases fuel economy. 
The relation of horsepower to weight is 
unusually favorable, resulting in a per­
formance far better than anything here. 
tofore produced by Cadillac. 

• 

The unique 1350 Y. angle lends itself ex­
tremely well to the arrangement of engine 
accessories. There is plenty of room in 
the vee for manifolds and the two dual 
down· draft carburetors. The "flat" design 
materially lowers the center of gravity of 
engine assembly, and permits the body 
dash to be moved forward, thus increasing 
body space. It also insures substantially 

better cooling, as little of the 
engine area masks the fan. 

• 

Advantages of the Sixteen's en­
bloc design are also obvious. It 
effects substantial weight reduc­
tion, this new 431 cubic inch 

sixteen being lighter than most Y. 1 2's, 
even those of lesser displacement. Manu­
facturing efficiency is increased by a re­
duction in the total number of parts. It is 
a tribute to Cadillac's foundry practice 
that sixteen cylinders with long water 
jackets, side valves and ports, and a nine 
bearing crankcase, can be successfully pro­
duced in a single casting. The tremendous 
advantages of this enbloc design in greater 
rigidity, increased smoothness, and reduc­
tion of neces sary service maintenance 
because of the smaller number of joint 
surfaces subject to leakage or gasket trou­
bles, are known and appreciated by all 
Cadillac owners. Throughout the chassis, 
the engineer will delight in finding the same 
superlative design, with manufacture of 
microscopic precision. 

• 

In service and on the road, however, owners 
of the new Sixteen will best learn the 
superior caliber of this matchless car. 
Deliberately built to be the finest motor 
car in the world-it provides the 'smooth­
est and most spirited performance known 
to motoring-luxury without stint-and 
comfort beyond measurement by any pre· 
vious standards. And not the leas t gratifying 
fact about this superb new car is this­
Cadillac Sixteen prices are now well with­
in the twelve cylinder range! 

C A D I L L AC M O T O R  C A R  D I V I S I O N  
G e n e r a l  Mo t o r s  S a l e s  Co rp o r a t i o n  

D E T R O I T, M I C H I G A N  
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Home Address.· 
MAIN STREET, U. S. A. 
IN THE showrooms of General Motors 

dealers everywhere the new 1938 auto'" 
mobiles of the General Motors family are 
now on display. 

When you view these cars we believe you 
will find many fresh instances of the sound 
and steady progress which General Motors, 
since its inception, has sought to bring to 
automobile design. 

You will note that new standards of per­
formance have been set, and that new quali­
ties have been added to the ride. 

You will observe that improved appearance 
is uniformly characteristic of all our cars. 
Factors of safety, comfort and ease of opera­
tion have been enhanced through continu­
ance and development of such features as 
Knee-Action, No Draft Ventilation and 

the Unisteel Turret Top Body by Fisher. 

Each car in its field, we sincerely believe, 
represents a new high in utility and value. 

• • • 

Tonight, in Alabama, a cotton planter will 
go to bed quite unaware that he has helped 
to build an automobile. 

A silver miner in Colorado, a cattle rancher 

in Wyoming, a sugar cane planter in Florida, 

a machine tool maker in Connecticut, will go 
about their daily lives feeling no part, per­

haps, in the enterprise which is General 
Motors. 

But the truth is, in every state in the Union, 
such men by the hundreds of thousands con­
tribute to and reenforce the basis of General 
Motors merit. 
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For our products begin in the mines , mills, 
fields and factories of all America-in the 
raw materials there produced. 

Before a single wheel turns in any GM plant, 
our purchases have already begun the proc­
ess of moving money to Main Street-to the 
pockets of farmers, the tills of factories, to 
bank accounts from which many a pay roll 
is met. 

• • • 

But this is not the only way in which the 
products of General Motors are native to 
Main Street. 

In recent years we have pursued a definite 
policy of decentralization-in order to create 
more jobs for more people in more places. 

We have found that living costs go down and 
living standards up as industry is wider 
spread-that sometimes the opposite happens 
when industry is too closely massed. 

We have learned that the problems of uneni· 
ployment, seasonal or otherwise, are less 
acute when plants are broadly distributed­
that both value and service to our buyers are 
enhanced, that our employes enjoy greater 
real wages and better, easier lives. 

So we have sought to extend the benefit 

HOME FOLKS TO ALL THESE TOWNS 
To picture how truly the home address of General 
Motors produ cts has become "Main Street, u. S. A .," 
you have only to consider 

'
this list of the cities and 

towns in which General Motors plants are lo cated : 

ANDERSON, IND. 
ATLANTA, GA. 
BALTIMORE, MD. 
BAY CITY, MICH. 
BLOOMFIELD, N. J.  
BRISTOL, CONN. 
BUFFALO, N. Y. 
CHICAGO, ILL. (LaGrange) 
CINCINNATI, O. 
CLEVELAND, O. 
DAYTON,  O. 
DETROIT, MICH. 
FLINT, MICH. 
GRAND RAPIDS, MICH. 
HARRISON, N. J. 
INDIANAPOLIS, IND. 
IONIA, MICH. 
JANESVILLE, WISC. 
KANSAS CITY, Mo. 

KOKOMO, IND. 
LANSING, MICH. 
LINDEN, N. J. 
LOCKPORT, N. Y. 
Los ANGELES, CALIF. ( Southgate) 
MEM P HIS, TENN.  
MERIDEN, CONN .  
MUNCIE, IND. 
OAKLAND, CALIF. 
PONTIAC, MICH. 
ROCHESTER, N. Y. 
SAGINAW, MICH. 
ST. LOUIS, Mo. 
SEATTLE,  WASH. 
SYRACUSE, N. Y. 
TARRYTOWN, N. Y. 
TOLEDO, O. 
TRENTON, N. J. 
WARREN, O. 

of General Motors investments, General 
Motors pay rolls and General Motors em­
ployment into many communities and many 
sections. 

• • • 

Today no less than thirty-eight cities are 
home towns to active producing units of 
General Motors. 

In fourteen states, spreading from New Eng . 
land to the South and through the great 
Middle West to the Pacific Coast, General 
Motors is a vital local industry, giving em­
ployment to local people and better trade to 
local business. 

How broad this distribution of industry is­
how truly it cross-sections the entire country 
-is shown in the listing elsewhere on this 
page of cities in which General Motors plants 
are located. 

• • • 

I t is quite natural that when you view the 
new General Motors cars your first interest 
should be what they have to offer of immedi­
ate benefit to you and your family. 

But we believe you will find these new 
models of even greater interest if you like­
wise look at them in the light of what they 
mean in a larger sense. 

By providing work for your neighbors, a 
market for many local industries, increased 
opportunities for the country at large, they 
have served your broader welfare even 
before they begin to serve you. 

It is the policy of General Motors to continue 
this extension of service to the nation, even as 
we continue to extend the service of each car 
to its purchaser. 

tJf"�rman 

GENERAL MOTORS CORPORATION 
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jfor C!Cbr is tmas 
Nothing makes more acceptable � gifts than practical books � 

1. NEW WAYS IN PHOTOGRAPHY-By Jacob Deschin. 
The whole range of amateur photography including such things as 
trick photography, photomurals, retouching, Infra-red, and a number 
of other divisions that will not be found elsewhere discussed in as 
clear and concise a manner,-$2.90 postpaid. 

2.  THE FORD V8 CARS AND TRUCKS-By Victor W. Page. 
A comprehensive discussion of the Ford V8 car which literally 
tears it apart and shows how every tiny detail of it may be ad­
justed and repaired.-$2.65 postpaid. 

3.  MATHEMATICS FOR THE MILLION-By Lancelot Hog-
ben, F.R.S. 

A book by a scientist not primarily a mathematician, intended as 
a hel1) to mill ions who have "forgotten their mathematics". For 
laymen who would like to remember easily.-$3.95 postpaid. 

4_ THE NEW MAGICIAN'S MANUAL-By Walter B. Gibson. 
Contains over 100 complete and easily followed Instructions for 
tricks of pal'ior magic. A bound-in envelope contains all the actual 
apparatus needed for these tricks.-$3.25 postpaid. 

5 .  PHOTO-MARKETS ( New edition) 
A "make money with your camera" book of 1 1 2  pages telling what 
to shoot, how and where, with directions for submitting photographs 
to magazines. Over 1800 markets listed.-50 cents postpaid. 

6. THE WORLD OF SCIENCE-By F. Sherwood Taylor, Ph.D_ 
In 1045  pages this covers the whole realm of pure science, applied 
science, engineering and industry. The best since the famous "Out­
line of Science" .-$4.00 postpaid. 

7. ELEMENTS OF ELECTRICITY-By William Esty, Robert 
Andrews Millikan, Wynne L. McDougal, and other 
collaborators. 

l'Ifore than a dozen authors contributed to make this book a com­
prehensive review of the field of electricity, its fundamental laws 
and their practical applications in business and industry.-$2. 1 5  
postpaid. 

8. GARDEN FLOWERS IN COLOR-By G. A. Stevens_ 
The 400 brilliant and life-like color plates make this book of the 
greatest value. It Is the only book of its kind dealing with culti­
vated flowers. With it almost every popular garden flower can be 
Identified. It includes annuals, perennials, vines and shrubs. Former­
ly $3 . 7 5 .  Now $2.20 postpaid. 

9. WILD FLOWERS-By Homer D. House. 
This superb book has 364 color plates and 340 pages of text. Hun ­
dreds of wild flowers In ail parts of the United States can be Identi­
fied through the pictures and the descriptions which were written 
by this noted authority. �'ormerly $7 .50 .  Now $4.45 postpaid. 

10.  BIRD CRAFT-By Mabel Osgood Wright. 
Eighty full-page illustrations from paintings hy Louis Agassiz 
Fuertes Illustrate this renowned bird book. Complete information 
on 200 bird species is given. Formerly $2.50.  Now $ 1 . 1 0  postpaid. 

II. FUN WITH ELECTRICITY-By A. Frederick Collins. 
Electric phenomena with directions to perform the experiments that 
exhibit them. Simply written, this book has proved a sourCe of en­
joyment and mental stimulation to mechanically inclined individuals. 
-$2. 1 5  postpaid. 

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

Essential fa cis regarding the prinCipal ships In the navies of the im­
portant powers, with details of construction, silhouette drawings, and 
a large number of photographs.-$ 1 .65 postpaid. 

SCIENTIFIC AMERICAN 

24 West 40th Street 

New York City 

I enclose $ . .  for which please forward a t  once books Nos. 

. . . . . . . These are from your Christmas advertisement. 

Name . 

Address . .  

20. T H E  M Y S T E R I O U S  
U N I V E R S E - B y  S i r  
James Jeans. 

Though this is not a large book, 
it . covers a remarl{aLIy broad 
territory, touching on everything 
new in modern physics, astro­
physics, and cosmology. Many 
men of science now 
are leaning toward a 
non-materialistic in­
t e r p r e t a  t i o n  o f  the 
universe and .Jeans is 
one of these. This 
volume is worth a 
first and then a sec­
ond readlng.-Form­
erly $2 .40 .  Now $ 1 . 1 5  
postpaid. 

Famous 

at Bargain 
22.  THE ROMANCE OF 

ASTRONOMY-The Mu· 
sic of the Spheres­
By Florence A. Grondal. 

The author writes for the aver­
age reader who would like to 
Jmow more about the stars and 
the planets. Her book brings to 
life the facts of astronomy 
through picture and story. Illus­
trated with strildng photographs 
and diagrams which maIm it 
easy for anyone to learn the 
constellations and understand 
the movements of the planets.­
Illustrated. Cloth, 8vo. Former­
ly $5. 0 0 .  Now $ 1 .85 postpaid. 

2 1 .  SAILING CRAFT-By 
Edwin J. Schoettle and 
Others. 

An authoritative account of sail­
ing craft by experts. The fore­
most men in their fields have 
contributed chapters on boat de­
signing, catboats, racing scows, 

fifteen- and twenty­
f o o t  s n e a k s ,  W e e  
Scots, models and the 
sailing of models, etc. 
Here is a bool' for 
everyone who likes 
boats, salls boats, or 
owns a boat.-IIIus­
t r a t e d .  C l o t h . 4 t o .  
F o r m e r l y $ 1 2 . 0 0 .  
Now $2.75 postpaid. 

Books 

23 .  S N A K E S  
WORLD-By 
L. Ditmars. 

OF T H E  
Raymond 

An Important book by a dis­
tinguished authority. Probably 
the most readable, attractive 
and extensive discussion of the 
subject yet offered to the gen­
eral reader. It discusses the more 
than 2000 different Idnds of 
snakes, the largest proportion of 
which are non-poisonous. The 
poisonous kinds are minutely 
described. The book contains a 
superb collection of illustrations. 
-Cloth, 8vo. Formerly $6.00.  
Now $2. 1 0  postpaid. 

13 . A MARRIAGE MANUAL-By Hannah M_ Stone, M.D., and 
Abraham Stone, M.D_ 

A practical guide to sex and marriage covering by -question and au­
s\ver those questions most often asl{ed the authors by their

" consul­
t ants.-$2.65 postpaid. 

14.  THE ART OF CONVERSATION-By Milton Wright. 
Inarticulate people will be tremendously helped by the reading of 
this book by a man who is a brilliant conversationalist. It will help 
remove that inferiority complex.-$2.65 postpaid. 

15.  THE BALANCED DIET-By Logan Clendening, M.D. 
The widely known author of many medical features and books 
gives us here an ideal, popular book on diet-Ideal because it Is 
not too technical and not too superficial. A good book for most 
people.-$ 1 . 6S postpaid. 

16. WHY BE TIRED ?-By Daniel Josselyn. 
Short and to the point, this book should be a tremendous help to all 
"office athletes"-those sedentary workers who work as strenuously 
as laborers but do not realize it except that they are usually "dog­
tired".-$ I . I O  postpaid. 

17. MACHINE SHOP OPERATIONS-By J. W. Barritt. 
Every operation of the machine shop from the care and use of tools 
to precision grinding and drilling. Leatherette covers-modified 
loose-leaf blnding.-$5.20 postpaid. 

18. FREEHAND AND PERSPECTIVE DRAWING-By Herbert 
E. Everett and William H. Lawrence. 

An explanation of the perspective of simple forms and more com­
plicated ODes such as, for example, a many-gabled house, elaborate  
column capitals, and floral designs.-$ 1 . 65 postpaid. 

19. DIESEL ELECTRIC PLANTS-By Edgar J. Kates, A .B., 
M.E. 

Operation and maintenance of modern Diesel power plants answer­
Ing, in addition, problems concerning wiring hook-up and electrical 
equipment.'C-$2. 1 5  postpaid. 
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W E E M S  - L O N G I N E S  
S E C O N D  - S E T T I N G  W A T C H  
Inveneed by Le. Comm. P. V. H. Weems, 
U. S. N. retired, Lindbergh's navigation 
inatructor, and now Chief of Technical 
Watch Division, Longines · Wittnauer 
Company. This paeeneed Longineo 
Watch eliminates the "blind" minute 
and gives you time to the second. Cam .. 

enthuliasts, sportsmen, doctors, nur .. 
.. and numerou. otbert CAD profit by 
ita aecond-settina feature. 

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

· ' " O . O u " � I D  , • •  e l l  . • 

357 

�£ lftm-ored. ZiJatch � C/ivE-to tfd.to � 

Accuracy made Longines Watches the choice of aviation. Watcbes 
of tbe " horse- and - buggy age " won't  serve this "second- conscious" 
generation. All Longines Watcbes have aviation accuracy, wbether 
or not they contain aviation features. Honored by 10  World's Fair 
Grand Prizes, 28 Gold Medals, and more Observatory Accuracy 
Awards than any otber watch . . •  honored as the official watch of 
the International Federation of Aviation for timing world's records 
. . .  honored in every corner of the globe by the world's elect 
among aviators, astronomers, navigators and explorers, as weU as 
by the leaders in society, business and the professions . . . for 
over 7 1  years in 77 countries Longines has been the World's Most 
Honored Watch. Longines Watches for men and women are now 
on display at fine jewelry stores. See Longines Watches wberever tbe 
Authorized Longines Jeweler's Plaque is sbown. There you will find 
tbe World's Most Honored Watch, priced from $40 to $4000. 

L O N G I N E S  - W I T T N A U E R  C O . ,  I N C .  
N E W  Y O R K . M O N T R E A L . P A R I S . G E N E V A 

Writ. for your copy of the Langill" 1938 Boolt/et. 

FA M O U S  A V I ATO R S  

WHO USED LONGINES 

Lindbergh, Byrd, ' Mattortl 
Merrill, Lambie, Wilkins, 
Nobile, Pose, Gatty, Nicholo, 
Boyd , Connor, Chamber. 
Jain, Codos, ROlli, Lebrix, 
Ftanco, Assolant, Lefevre, 
Fertarin, Co.te.. 8eUODte. 
WiUiams, Yancey, De Pin· 
edo, and ochers. 

OBSERVATORY AWARDS 

U. S .  Naval Oheervatory :  
More Longine. ( since 1916) 
passed and accepeed chan all 
othet competing watcbe. 
combined • • • Kew·Tedding­
ton, England : 1 4 1  awards in 
accuracy contest. since 1910 
• • •  Geneya Observatory, 
Switzerland : Longin.. re· 
ceived first prize . .  Neuchatel 
Observaeory, Switur1and : 
21 first prize., 397 award •• 
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K N O W L E D G E  
THAT HAS 
E N D U RE D  W I T H  T H E  

P Y RAM I D S  

A SECRET METHOD FOR 
T H E  MASTERY OF LIFE 

WHENCE came the knowledge that built the Pyramids and the 
mighty Temples of the Pharaohs? Civilization began in .the Nile 
Valley centuries ago. Where did its first builders acquire their 

astounding wisdom that started man on his upward climb? Beginning with 
naught they overcame nature's forces and gave the world its first sciences 
and arts. Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From what concealed 
source came the wisdom that produced such characters as Amenhotep IV, 
Leonardo da Vinci, Isaac Newton, and a host of others? 

Today it is known that they discovered and learned to interpret certain Secret 
Methods for the development of their inner power of mind. They learned 
to command the inner forces within their own beings, and to master life. 
This secret art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its profound prin­
ciples to meet and solve the problems of life in these complex times. 

This Sealed Book-FREE 
Has life brought you that personal satisfaction, the sense o f  achievement and happiness 
that you desire? If not, it is your dury to yourself to learn about this rational method of 
applying natural laws for the mastery of life. To the thoughtful person it is obvious that 
everyone cannot be entrusted with an i;'timate knowledge of the mysteries of life, for 
everyone is not capable of properly using it. But if you are one of those possessed of a 
true desire to forge ahead and wish to make use of the subtle influences of life, the 
Rosicrucians (not a religious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book teUs how you, in the privacy of your own home, 
without interference with your personal affairs or manner of living, may receive these 
secret teachings. Not weird or strange practices, but a rational application of the basic 
laws of life. Use the coupon, and obtain your complimentary copy. 

fJlie RO S I C R U CIANS 
S A N  J O S E  (A M O R e ) CA L I F O R N I A  

----- - ---------, SCRIBE: R.L.A. I Use this 
coupon for The Rosicrucians (AMORe) 

San Jose, California I Please send free copy of Sealed Book, which I shall ['ead I as directed. 
NAME ___ . _ .  

ADDRESS __________________________ _ 

CITY ______________________________ _ 

I I 
I 
I 

FREE 
copy of book 

AMENHOTEP IV 
FOUNDER OF EGYPT'S 

MYSTERY SCHOOLS 

D ECEMBER . 1937 

THE SCIENTIFIC AMERICAN 

DIGEST 
( Continued from page 352 ) 

mond, Virginia. For 15 years it has been his 
practice to make a "scout sinus film" in every 
case sent in for chest examination, unless 
the condition found by X·ray pictures of the 
chest was sufficient to explain the symptoms. 

"In this way," Dr. Hodges says, "a large 
number of unsuspected sinus infections has 
been found. Almost every common cold that 
failed to clear up after a reasonable time 
showed definite evidence of sinus infec· 
l i o ns." 

Two S PEEDS IN NEW 

ELECTRIC TOOL 

S
INGLE.SPEED utility electric tools are 

not new, but, by an ingenious gear 
arrangement-which combines two differ>ent 
speeds-a much wider range of usefulness 
is now available in a newly designed tool. 
The normal speed is ideal for heavy·duty 

A gear.changi ng system 
that gives two speeds, 
and interchangeable ac· 
cessories, are features of 
this new electric tool 

work as in drilling, drum sanding, cutting, 
and so on ; the high speed, four times the 
normal, is perfect for precision work as in 
carving, grinding, engraving, polishing, etch. 
ing, and so forth. 

This new tool is fitted with a universal 
motor, operating on any lIO·volt AC or DC 
circuit, with ball bearing thrust for smooth 
operation, a self enclosed cooling system, 
and a die cast alloy frame. The complete 
tool weighs 3 %  pounds. Chuck is a 3·jaw 
coil'spring universal type and takes all sizes 
of  shafts up to 14 inch. There are over 200 
accessories available, and they are instantly 
interchangeable. 

NEW SMALL METAL LATHE 
T ATEST development for the fast·grow. 
1....1 ing army of metal working hobbyists 
is a new back.geared screw·cutting lathe 
with the construction features of  an in· 
dustrial machine tool scaled down for ac· 
curate machining of small work. It  was de· 
signed for the shops of inventors, small-part 
engineers, modelmakers, j ewelers, and home· 
crafters. 

Early working tests class the new lathe 
as a s turdy machine tool. It swings diam­
eters up to six inches and is available in 
two sizes, one accommodating 12 and the 
other 18 inches between working centers. 
On work within these dimensions it has the 
versatility which has made the modern lathe 
the basic machine tool. Handling such opera· 
tions as turning, facing, threading, tapering, 
boring, knurling, cutting·off, and mica un· 
dercutting, these machines should receive 
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a hearty welcome from not only the novice 
in metal working, but also from the advanced 
operators who tackle such projects as model 
engines, racing boats, airplanes, locomo· 

Ideal for the small shop 

tives, and telescopes, cameras, radios, and 
so on. 

Here are some of the construction details 
which make these new machine tools worthy 
of notice : reversible power feeds for car­
riage, complete V-belt drive, tapered roller 
spindle bearings, countershaft attached di­
rectly to the lathe, range of 16 speeds, and 
provision for maintaining permanent ac­
curacy. 

FARM BATTERY OR POWER 

RADIO RECEIVER 

A NEW radio receiver especially designed 
for rural families living in areas where 

electric power is  a possibility, but not yet 
an actuality, has been developed by the 
RCA Manufacturing Company. The Rura­
Lectra radio, as it has been named, is a 
five·tube superheterodyne table model which 
will operate on either l IO·volt AC power or 
a 6·volt storage battery. 

The change-over from battery to power 
operation is automatic. The battery wires 
are disconnected and the power cord plugged 
into the electric socket for immediate opera­
tion. This new set will reach a large po· 
tential market in areas where the possi­
bility of early or eventual electrification has 
made residents hesitant about buying ordi­
nary battery operated radio sets. 

Two tuning-band ranges of from 540 to 
1720 kilocycles, and 5800 to 18,000 kilo­
cycles, respectively, provide reception of 
domestic broadcasts and the short· wave and 
foreign entertainment on the 49, 31, 25, 19 
and 16-meter bands, in addition to police 
and amateur calls. 

KIDNEY INFECTION S 

YIELD 

THE new chemical germ fighter, sulfanila­
mide, which gives promise of conquer­

ing deadly streptococcus infections such as 
childbed fever, is apparently also winning 
the fight against infections of the kidneys 
and bladder. 

Successful use of this chemical and its 
relative, Prontosil, in the treatment of  these 
common and often refractory infections was 
reported by Dr. Russell D. Herrold of the 
University of Illinois College of Medicine 
at a recent meeting of the Society for Ex­
perimental Biology and Medicine. 

"This drug would seem to be the first 
definite advance in the use of chemicals to 
combat infections since the discovery of 
the chemical treatment of syphilis," Science 
Service quotes Dr. Herrold. "It opens a new 
field in the fight against infectious diseases. 
It is startlingly successful, often in as short 

(Please turn to page 370 ) 

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 being 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, but 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, but 

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 STO R I A  
P A R K  A V E N U E ' 4 9. T H  T O  5 0 T H ' N E W  Y O R K  
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TE L E S C O P T I C S  
A Monthly Depa rtment for the Amateur Telescope Maker 

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

Figure 1 :  Mrs. Wells' Gregorian 

WIVES who painfully watch their 
husbands making telescopes sel­

dom seem to acquire the same bug 
themselves. However, Mrs. Dana W. 
( Nora 1.)  Wells, 16 Van Campen St., 
Dansville, N. Y., tells another story : 

"I became interested in making a 
telescope through watching my husband 
make his 9" Newtonian. In the begin­
ning I had no thought of making a 
compound telescope, but gained my 
first practical experience by grinding 
and polishing a 6" mirror made up of 
layers of wind-shield plate, which, true 
to what has been said of its type, proved 
in the final polishing not to hold its 
figure. 

"My husband supplied the tube and 
mounting, the latter being of pipe· 
fittings welded to a fly-wheel as a base. 
The eighteen-sided wooden tube is 
made of lattice strips. 

"My primary mirror is  8"  in diameter and 
is pierced for the Cassegrainian and Grego­
rian set-up. The Newtonian focus is slightly 
over //4%. The Gregorian secondary is ap­
proximately 10" from the Newtonian focus. 
I ground, polished, and figured both mir­
rors, also ground and p olished a pair of 
plano-convex lenses for a Ramsden ocular 
of approximately 2" e./.l. The finder was 
made of reading glasses of the pocket variety. 

"As it could be figured directly without 
the primary, I completed the Gregorian sec· 
ondary first. 

"My Gregorian is somewhat difficult to 
keep on a star, but I have spent many en­
joyable evenings with it. I get sharp, beauti­
ful detail on the moon ; and Saturn's rings, 
Jupiter's zones, belts and satellites, as shown 
by the telescope, are of never-ending fasci­
nation to me. The making of my telescope 
has not been easy. At every phase of the 
procedure I experienced the telescope-
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maker's usual troubles. What I do not know 
about optics would fill many a book, but 
that I have, by the liberal use of 'Amateur 
Telescope Making,' been able to fashion a 
workable instrument, gives me considerable 
satisfaction." 

CEMENTED skeleton glass disks may or 
may not hold their figure. Often, when 

they do, it is difficult to ascertain whether 
the front disk held its shape without actual 
aid-the other parts then being mere excess 
baggage--or whether an actual structural 
unit has been created : In ATM, p. 308, there 
is a note bearing on cemented disks. Thomas 
A. Martin, resident at 126 Monroe Ave., in 
the famous Wisconsin center of gravity of 
the overall industry ( see Figure 2) says : 

"I am sending you a picture of my latest 
telescope. Total cost, $15. The mirror is 
made of two 12-inch disks, five-eighths of an 
inch thick, cemented together with 12 glass 
blocks between. It took 16 hours to complete 
the mirror with what I think is a pretty fair 
parabola. 

"The mounting is constructed entirely of 

Figure 2: Martin of Overall City 

used two-by-sixes-very inexpensive but re­
markably stable. The whole thing rolls out 
of the garage on four bed casters. The tube 
is made of 22-gage iron. The top 18 inches, 
holding the eyepiece, can be turned to the 
most comfortable position." 

Having gone so far as to equip his tele­
scope with bed casters, the maker may have 
missed a trick in omitting the bed itself­
especially as the bed of the mounting has 
just about the right proportions to receive 
one. Seriously, R. W. Porter, years ago when 
working out the indoor telescope shown in 
ATM, at V on p .  51, tried to arrange it so 
that he could use it from bed. This would be 
the very summum bonum in telescopes and 
the problem is passed on to others who may 
care to lie abed and expend gray matter on it. 

WHATEVER a man designs and makes, 
brings his own inner character tangibly 

and visibly into the open where all may in-

spect it. Some amateurs' telescopes are 
roughly designed and inefficient, others 
roughly designed but efficient ; still others 
are smooth ,in appearance but mechanically 
lacking at some vital point or points, while 
a few are both well designed and easy to 
look at. The one shown in Figure 3 was 
noted at the Stella/ane convention, where it 
was brought last summer, because it seemed 
to fall in this fourth category, and the fol­
lowing data were given by its maker, Phil­
etus Allen, 45 Sheridan St., Glens Falls, 
N. Y. It is a 6" and has heavy axes, the PA 
being 1 15/ 16" and the Dec. axis 1 1 1/ 16" 
in diameter. The heavy base casting weighs 
105 poundE and is of solid bronze-a beauti­
ful metal. Allen made his own p attern. The 
main ring around the tube's waist is 6"  wide, 
%" thick and is of solid bronze, as are the 
two end rings. The tube is finished in an­
tique bronze. The whole job has a sleek, 
clean appearance-good taste, both mechan­
ical and aesthetic. 

Figure 4 shows the adjustable eyepiece 
rack which carries with it the prism mount­
ing-an old idea but an efficient one, cleanly 

worked out. 

SMOOTH also is the 7" Cassegrain 
shown in Figure 5, the optics by 

A. Priselac, the machining by Emir 
Kelly, members of the Amateur Tele­
scope Makers of Pittsburgh. "This 
one really works as nicely as most 
refractors," we are told by Leo J. 
Scanlon-"splendid definition,' smooth 
mounting, professional touches." 

AM O N G  amateur telescopt ic ians  .tl. ( isn't that at least as good a word 
as mortician ? )  there is a group having 
an interest in clock drives, and a more 
or less refined mathematical interest in 
gear trains that will split fine hairs 
in accuracy of time keeping. E. C. 
Stanton, Washington, D. C., writes : 

"How's this for a p olar axis telescope 

Figure 3:  Allen's 6" reflector 
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Figure 4: Allen's sliding unit 

drive ? Starting with 1 revolution per min­
ute. given by any clock motor, the drive 
shaft connects with a gear of 44 teeth, mesh­
ing with another with 1 79 teeth on a worm 
shaft ; the worm wheel is on the polar axis 
and has 353 teeth. This mechanism will 
rotate the axis in 1436 3/44 minutes, equal 
to 23 hrs., 56 min., 4.091 sec., which is the 
length of a sidereal day to the last decimal 
place given in the Ephemeris. In a tropical 

Figure 5: Made in Pittsburgh 

year of 365.24219879 days the axis would be 
revolved 366.24219721 times, an error which 
amounts to 1 degree in 1760 years. 

"This is offered to your fans with my 
compliments-and a challenge to beat it in 
accuracy." 

Of course, at this p oint or sooner, the . 
question becomes mainly one of the pursuit 
of the ultimate for its own sake rather than 
a practical one, but even this is of much 
interest to those who enjoy refinements of 
method. Hence we reprint a part of a letter 
which appeared a year ago ( Nov. 28, 1936, 
p. 931 )  in Nature ( London ) . Its writer is 
the same F. Hope-Jones who is prominently 
mentioned in A TMA in connection with the 
Synchronome clock ( pp.  427-446) ,  and it 
looks as though the Dr. Comrie mentioned 
in it, a mathematical astronomer at the 
Greenwich Observatory, had beaten the 
challenge mentioned above, even before it 
was issued. 

"The problem involves the precise expres­
sion of the ratio between the sidereal and 
mean time in the form of a train of gear 
·wheels.  Since one mean solar day is 2411 03m 
56 · 555 363 in sidereal time, the ratio of 
sidereal to mean is 1 ·  002 737 909 3 . . . .  This 
ratio must be expressed by a fraction ; for 
our purpose the numerator and denominator 
of this fraction must both be factorizable 
into factors not exceeding a few hundreds, 
as the number of teeth on any wheel cannot 

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

Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You caunot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low consi dering their high quality. 

A six-inch telescope MIRROR OUTFIT :-glass, abrasives, pitch 
and rouge ;-All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . .  $5.00 

A suitable EYEPIECE :-positive, achromatic . .  . $4.00 

A really accurate one-inch PRISM ( inferior prisms introduce 
distortions which ruin the definition of  even the best mir­
ror ) . . . . $6.00 

With these, -and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 
These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 1.1 Harvard St., Sprin.gfield, Vermont 

T I N S L E Y  L A B O R AT O R I E S  
Designing and manufacturing of 

Astronomical Telescopes and equipment 

A complete line of quality materials for the Amateur Telescope Maker, pyrex 
kits and blanks, eyepieces, prisms, mountings and castings. Instructions and 
Advice gratis. We now have the famous Spouse·McCallum Star Chart, showing 
locations of constellations, doubles, variables, clusters and nebulae, in right 
ascension and declination, postpaid $1 .50. 

Send 6c for our illustrated catalogue. 

L 'Ol7 
Wh

�T I N S L E Y  L A B O R A T O R I E S 
"We supply everything but the stars" 3017 Whe-=e�Street . Berkeley, California 

TELESCOPE MAKERS 
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ALUMINIZING S E E US F O R  S U P E R I O R  QUAL ITY, P R EC I S I O N 
WORKMANSH I P. L OW PR I C ES. 

N EW S U R F AC E · H A R D E N E D  A L U M I N U M  

C O AT I N G S 

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 .75,  5 "-$2 .00, 6" 
-$2 .50,  7"-$ 3.00, 8"-$3.50,  9"­
$4.2 5,  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. 

MO N EY BACK G UA RANTE E 
MIRROR OUTFITS 

COMPLETE-2 glass d iscs, correet thickness, 
f��;s��:i�ns.tee�t.e6��l��c�'jthr'::.te. M�e����� $6.50 

PYR EX O U T F I TS, 6"-
$
6.00 ; 8"-$8.00 

PYREX MIRRORS 
Made to order. correctly figured, pol­
ished, parabolized and aluminized. '''rit­
ten guarantee . Prices upon request. 

We do po l ish i ng , parabol i z i ng and a lum in iz ing . 
M I R RO RS TEST E O F R E E  

PRISMS GUARANTEED SATISFACTORY 
1 "-$2.75 ; I Y4 "-$3.75 ; W

"
-$4.50 ; 1%"-$6. 

Prisms, exper imenta l . 1 "-$ 1 .75 ; 1 1,/4 "-
$
2 ;  1 1,12 /1-$2.25 

RAMSDEN 
E
Y
E
P
IECES

-finest Qua l i ty lenses 
in brass mountings. standard 1 1,14" d i am. 
Y4' or Y,' F.L . . . . . . . . . . . . . . . . $4.00 ; I " F.L . . . . $2.50 
3/4" F.l. 3 lens eyep i ece stand. I Y4" d ia • . . . . . . . . . . . . . . . .  

$
3.00 Diagonal Coatings for diagonals of the fol­

lowing widths : PERISCO PES ���n��t i�:ld:Qu��:e:,°t":g i o/�;; 
I V4 "-5 0c, 1 % "-60c, 1 3/4 "-75c, 2"  
-$ 1 .00, 2 % "-$ 1 .2 5  and 3 "-$ 1 . 5 0  

LEROY M. E. CLAUSING 
5 5 0 7-5509 '12 Lincoln Ave. Chicago, III. 

prism. I" pent. prism. 42 mm. achr. lens ���" I�;a.F . L. Ramsden eyePi�c� Egf:t $10.00 
FREE catalog Telescopes, MIcroscopes, Binoculars, 
etc. lru'itructiOI1.'1 for '1'elcscope Maldno. 1 0e. 

PRECISION OPTICAL SUPPLY CO. 
1 0 0 1  E. 1 63 rd Street New York City 

JAMER'S "ALL-IN-ONE" KITS 
Contain finest annealed, edged and bevelled tool and mirror blanks. 
We use only new glass.  CORRECT thickness .  Carborundum powders, 
fine emery, rouge, synthetic white pitch ( better than natural pitch ) , 
one fully polished diagonal, eyepiece lenses for making 1 inch, Y;; inch 
and % inch positive oculars with instructions for mounting the lenses. 
Also the only COMPLETE and AUTHORITATIVE instruction 
book-" Amateur Telescope Making" edited by A. G. Ingalls-500 
pages, profusely illustrated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is  impractical for the beginner to hope to make a perfect 
mirror without it. 

4 inch "ALL·IN-ONE" kit $3.00 with book $6.00 
6 inch "ALL·IN·ONE" kit $4.00 with book $7.00 
8 inch "ALL·IN·ONE" kit $6.00 with book $9.00 

10 inch "ALL·IN·ONE" kit $ 10.00 with book $13.00 
Send $1 deposit with order-balance C. O. D. 

Unbeatable Quality • Unbeatable Prices • Compare Either ! 

c. W. JAMER BOX 4 BAYSIDE, N. Y. 
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L O M A R A 
POCKET MICROSCOPES 
H A N D Y . P R E C I S E  

Various models, magnify 1 5x to 
1 4 1 Ox, $ 7 . 5 0  and up 

See germs, strange miniature mon­
sters and freaks among insects,  
study their anatomy. For minute in­
spection of skin and plant diseases, 
machined parts and a multitude of 
other purposes. These are scientific 
instruments with an excellent optical 
system, suitable for the student, and 
for all types of research work, at 
home, in the laboratory and afield. 

Additional lens sets to increase 
power may be obtained at any time.  
Stand and electric lamp attachment 
can be supplied. 

Send for Booklet SA-12 
C. P. Goerz American Optical Co. 
3 1 7  EAST 34th STR E E T  N EW Y O R K  

KITS OUR SPECIALTY 
4" kit . $ 3 .00 Pyrex $ 4.25 
6" kit . 3 .75 Pyrex . .  5.75 
8" kit . 6.75 Pyrex 8.50 

10" kit . .  1 0.00 Pyrex . .  1 3 .95 
12" kit . .  14.75 Pyrex . . . .  24.00 

I{its contain 2 glass discs, 8 grades of abrasives 

( fewer do not insure an optically perfect surface ) ,  

rouge, vitch or bees\vax, and instructions. 

Money-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. 

...---ALUMINIZING---, 
OPTICALL Y CORRE CT FIX ISH 

6"-$2.50 
Other S i z e s  Proportionately Priced 

MIRRORS T E STED FREE OF CHARGE 

PRECISION OPTICAL SUPPLY CO. 
1 001  E.  l63rd Street New York City 

The Perkin-Elmer Company 
90 Broad St., New York, N. Y. 

OPTICAL DESIGN 

AND CONSULTATION 

Sole D istr ibutors for : 
W I L L I A M  M O G E Y  A N D  S O N S, I n c. 

SCI E N T I F I C  O P T I CA L  W O R I<S 

Achromatic O bjectives, Prisms, Plane 

Parallel Glasses, Mirrors, Wedges, Tele· 

scopes, Equatorial Mountings, Oculars. 

OPTICAL WORK OF ANY REQUIRED PRECISION 

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

reasonably exceed this. Moreover, the num­
ber of factors ( or suitable combinations of 
them ) in the numerator and denominator 
must be the same, as wheels must work in 
pairs. 

"The first to accomplish it was George 
Margetts, a member of the Clockinakers' 
Company circa 1800. It is in the form of 
a large watch and is to be seen in the 
Company's collection in the Guildhall. It 
has separate dials for hours, minutes, and 
seconds, each having a smaller dial mount· 
ed concentrically with the larger ones. 
These inner dials were gradually revolved 
backwards by gearing, so thaC .the same 
three hands indicated simultaneously mean 
time on the outer dial and sidereal time 
on the inner dial .  His train includes a 
wheel of 487 teeth so fine that they are 
invisible to the naked eye. The ratio is 
1465 5 >< 293 

-- = = 1 · 002 737 85, which 
1461 3 >< 487 
is correct to the sixth decimal. The sidereal 
component would lose at the rate of I ·  8' in 
a year. 

"In the Science Museum there is a clock 
designed by Joseph Vines a hundred years 
ago ( 1836 ) , with two dials coupled by the 

43 >< 247 ratio . This is I ·  002 737 915 4, 
32 >< 331 

which is correct to the seventh decimal. It 
will take 5· 2 years for the sidereal dial to 
be in error relatively to the solar dial by one 
second. 

"Paris adopted a train by Ungerer, of 
119 >< 317 Strasbourg, , which is I ·  002 737 
114 >< 330 

905 4, and correct to the eighth decimal ; it 
will be 8 · 2  years before it is a second wrong. 

"Sir George Airy contributed to the 
Monthly Notices 0/ the Royal Astronomical 
Society in 1850 a train by Dr. Henderson, 
50 >< 182 >< 196 
------- , a ratio of 1 · 002 737 908 
30 >< 211  >< 281 
5. This is  very close, being correct to the 
ninth decimal, and requiring 40 years to 
accumulate an error of  one second. 

"At this stage of the investigation, I was 
fortunate in interesting Dr. 1. J.  Comrie 
who, as a result of 'a pleasant week·end's 
arithmetical recreation,' summed up the 
whole matter and contributed a solution 
which we may accept as final. He gives the 
true ratio as 1 · 002 737 909 265, plus the 
centennial term, and a wheel train of 
45 >< 71 >< 257 
-------- which is the val ue of the 
29 >< 151 >< 187 
precise ratio required in the year 1955, 
namely, 1 ' 002 737 909 297. The error would 
amount to one second in about 100,000 
years." 

At this point hard·headed extraverts who 
may consider all this sub·splitting of ultra· 
microscopic hairs a trifle over· refined for us 
mere amateurs with plain back·yard tele­
scopes which may or may not even sport 
an alarm clock drive are entitled, if  they 
wish, to offer the yarn about the Yankee 
salesman who was working hard on a west­
ern farmer trying to sell him a cornsheller. 
At great length he urged its purchase but 
the farmer, throughout the sales talk, wore 
a puzzled expression ; and finally, when the 
torrent weakened a bit, he managed to say : 
"Yeah, but what's the purpose of it ? "  Came 
the reply : "Why, man, think of all the time 
it will save your hogs in eating." His eyes 
at last brightening up with a sudden in· 
spiration of understanding, the farmer an-
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swered : "Haw haw ! What's time to a hog ? "  
Nevertheless that o utstanding one second 

in 100,000 years is a challenge to all mathe­
matically·minded introverts. It's scandalous ! 

When the above letter was first published 
in Nature the London Times stated that "A 
new clock whose error is only one second 
in about 100,000 years is described in 
Nature by Mr. Hope·Jones." The Astronomer 
Royal soon pointed out that one second a 
year was the clock record, and that there 
was no actual clock of that refinement ; the 
calculations merely tell what could be-if 
other so urces of inaccuracy did not far out· 
rank this one. 

O
NE function of this telescoptical col· 

umnist ( or telescoptimist ) is to keep 
a weather eye on scientific journals of lim­
ited circulation, and reproduce here items 
from them that may interest other amateur 
telescopticians. Hence another letter from 
Nature ( Aug. 21, 1937 ) , by Dr. James Weir 
French, of Barr and Stroud, Ltd., optical 
manufacturers, Glasgow, Scotland : 

"It is not generally known that by a sim­
ple device so·called optical contact can 
propagate itself. 

"Contact is  usually produced by the ap­
plication of considerable pressure, first on 
the center of the plate and thereafter in a 
spiral path outwardly to the periphery. If, 
however, the test plate is pierced by a small 
hole and pressure is applied at one point and 

B 

Figure 6: A contact experiment 

then withdrawn, the surfaces, without fur­
ther manipulation, will move together into 
optical contact. 

"In Figure 6, A is an optically polished 
glass disk, lying upon a test plate B, pierced 
by a hole C. Pressure is applied, say, at F, 
and then withdrawn. The Newton rings 
around the point, without further assistance, 
expand and disappear, leaving the surfaces 
in pseudo·contact and in darkness devoid of 
colors. A small speck of dust, such as D, 
will not arrest the movement. It is interest­
ing to observe the rings at E attempting to 
encircle the speck and ultimately doing so, 
leaving around it two small bluish white 
rings, separated by a mottled dark one. 
These white rings suggest the following ex· 
planation of the phenomenon under consid­
eration : 
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"Optically polished glass surfaces, unless 
they are specially treated, have surface layers 
of something akin to grease. Pressure at F 
bends the plate A sufficiently to join the 
grease films, as at G.  Surface tension forces 
around G expel the air and extend the liquid 
continuity over the whole surface. Light 
falling upon the area G passes through more 
or less completely, according to the equality 
of the refractive indices of the grease and 

Figure 7: The Garden Telescope 

glass. Viewed from above, the liquid region 
G appears dark and, from below, bright. 

"Light is reflected from the rounded sur­
face tension contours, which regions appear 
bluish white. Newton rings may appear in 
the remainder of the area. From measure­
ments made by Sir Isaac Newton, I reckon 
the thickness of each grease layer to be less 
than one millionth of an inch." 

HOW many of the more recent amateurs 
have ever heard about the Porter Gar­

den Telescope ?  Figure 7 shows one of these 
handsome decorative bronze mountings. 
About 1923, when R.  W. Porter was optical 
associate of the Jones and Lamson Machine 
Company, in Vermont, and before this 
magazine had adopted the infant amateur 
telescope making hobby, he designed, made, 
and his company sold, 75 or 100 of them. 
They had 6" mirrors and were //4, and sold 
for 400 dollars. Many of the mirrors were 
figured by a local lad named Wilbur Perry, 
whom Porter trained to do this work, and 
he took to it like a duck to water. Later, 
Perry took a position making diffraction 
gratings with Prof. R. W. Wood of Johns 
Hopkins, and is doing that ultra-skilled work 
today. For the Garden Telescope Porter em­
ployed his split ring equatorial principle 
which has been adopted for the 200" mount­
ing. None of these telescopes are to be had 
today, in case any reader suspects this of 
being a subtle advertisement. The irregular 
swelling of the spinal column is a represen­
tation of a leaf, and another leaf swings 
down under the mirror and part way up 
again_ These were handsome instruments. 

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

U. S. Army & Navy 
Bausch & Lomb Navy Telescopes 

Said to have cost i n excess of $ 1 30.00 

An exceJlent finder, 7 lenses, achromatic tele­
scope tube, erector draw tube and eyepiece 
draw tube_ Excellent for spotting game. Object 
Lens 2" ; magnifies 3 to 10 power ; Exit pupll 
0.2' to 0 .09" ; Eye Lens 15/16". Cross Hairs. 
Angular field 3 ' 30'  to 2 0 ' ; Erect $1 2 50 image. All bronze. • 

Keuffel & Esser Navy T eJescopes 
S u itable for terrestr ial  use.  Two 
sizes, s i m i lar  style, very rugged.  

(1 )  Gun metal finish, tube 1%" by 11%"_  
;'1," O.G.  Adjustable cross-hairs. Micrometer 
focus control. E recting system. Eyepieee. 
"lag. approx. 4 dlam. Wt. 2 lbs. $6.00 
(2) Gun metal finish, tube 1 )Is " by 1 5 14 " .  

29/32" O.G.  Adjustable cross-hairs. J!icroll1-
eter focus control. Erecting system. Eye})iece. 
:Mag. approx. 4 diam. Wt. 4 lbs. $8.50 

Prismatic Rifle Sight&Observers' Scope 

Made by 'Varner & Swasey. 6 power. Consists of 
achromatic ocular & objective lens. calibrated reticule 
with Cross Hairs, 2 highly ' pOlished prisms firmly set 
i n  soHd cast bronze frame with soft rubber eye-cup. 
Micrometer adjustments for yardage and windage. Used 
on Krag, Enfield.  Savage, Springfield.  etc. Complete 
with mount and oak leather case ( not shown ) .  
Regu lar Price $38.00 Now $7.50 

Government Surplus 
Latest Model Compressor 

Suitable for OFFICE, LABORATORY or HOME 
Quiet-Efficient-Power/ul 
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Jdeal spraying outfit for all liquids such as paints, 
enamels. etc. Can also be used for cleaning, tire 
inflating, and genera] purposes. Equipped with 
General Electric. 14 HP motor, Quincy air com­
pressor, adjustable safety valve. and 1 0 0  lb. air 
g'auge. A hen"y duty Plummer spray gun with 15 

(���;, 8J lb��e is also furnished. 'Vp�1�1: $39.50 
Complete a n d  ready for operation. 

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 

Exceptional Values - Edison Storage Batteries 
ALL SIZES 1.2 Volts Per Cell 

Cells are in excellent condition. Complete with solution , connections and trays. Prices below are 
allout 10% of regular market p rice. Average life 20 years.  'J.' wo year unconditional Guarantee. 

6 Volts ( 5 cells)  3 2  YoIts ( 2 5  cells) 1 l 0 Voils ( 8 8 eelI, ) 

A - 4  A�p. 1riO $22.50 $ 1 1 2. 50 $396.00 
.-\. -5 187 22.50 1 1 2.50 396.00 
A - G  . .  2 2 3  22.50 1 1 2.50 396.00 
A - 7 . .  �62 22.50 1 1 2.50 396.00 
A-S . .  

300 25.00 1 25.00 440.00 
_\ - 1 0  " 

3 7 5  37.50 1 87.50 660.00 
..-\ - 1 2  " 4;')0 50.00 250.00 8BO.00 
B - 4 7;:; 1 7.50 87.50 308.00 
B - 2 ( .T - 3 )  3 ,  1 5 .00 75.00 264.00 
L - 4 0  2 5  7 .50 37.50 1 32.00 
M · 8  11  5 .00 25.00 88.00 

MANHA TT AN ELECTRICAL BARGAIN HOUSE, INC . ,  Dept . 5. 5 . ,  105 Fulton Street, New York City 

HARRY ROSS 
SC I ENTI F l C , &  LABORATORY APPA RATUS 

82 West Broadway New York, N. Y . 

LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

New complete 32-pa(l:e cataloil: lists 
hundreds of items of interest to 
amateur and professional experi· 
menters. Save Money-Buy Di­
rect. Send now! It'1! FREE nnd crammed 
full of barltains and valuable information. 

J. H .  W I N N  M FG . CO. , D e pt. 20 1 2. 1 24 W. 23 St., New York 

ATEMS(;O O(;ULARS 
Approved and used from coast to coast for the third year. Fibre Lens 
cells-B rass mounted-diameter 114 inches. 

RAMSDEN TYPE-I "-Y2 "-* " efl oculars t 'I each SOLID OCULAR- Ys "  efl I 
FREE with every order amounting to $3.00 or more 

An A TEMSCO single lens terrestrial ocular 

AMATEUR TELESCOPE MAKERS S UPPLY CO. 
Box 2 13, FLUSHING, N. Y. 
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Better 
Enlargelllents 

with 
SilDlllOll OlUega 

Every one of your good miniature 
films will yield sparkling enlarge­
ments with all the rich detail of 
the original negatives when you 
use the Omega Enlarger. And, 
thanks to the Simmon dust-proof 
negative holder, practically all of 
your troubles with spots and 
blemishes will end. 

Special features of the Simmon 
Omega Enlarger are its smooth 
focusing control, efficient double 
condenser illuminating system, 
air-cooled cast aluminum lamp­
house, and rigid vibration-free 
construction. Made in U.S.A., ful­
ly guaranteed. 

The Omega Enlarger is available for 
all miniature negatives, (rom single frame 
35 mm. to 6x6 em. sb:e. Removable lens 
bo ard permits use of 2 or 3 inch anastig. 
mats. Adapters for Contax or 
Leiea lenses also available. jjJ6 � 

Slop in to see the Simmon d 
Omega Enlarger or send for 
Booklet S.  A. s. without lens 

INSTOSCOPE 
EXPOSURE METER 

N o n'  52.60 
Sole Leather Case, SOc 

-Ever-Ready 
-Instant 
-One Handed 

The INSTOSCOPE is 
small and light. There 
is nothing to "disap .. 
pear," to "guess," to 
"assume." No rings to 
turn, to slide, to set. 
There is no starting 
point to bother about. 
The scales are ever 
clear, noncorrosive, 
permanent. 

Mail orders filled 

��!f 
Worl d ' s  Larg est Excl usive Cam era 

S u p p l y  House 

HAt the Sign of the Camera" 

S C I E N T I F I C  A M E R I C A N  DECEMBER . 1937 

CAMERA ANGLE S 
Conducted by J A C O B D E S C H I N  

PICTURES ON THE 

HIGHWAY 

SOONER or later, you were bound to 
learn this department had acquired an 

automobile. So, get ready ; you're in for it 
right now. All that the car needs is a built­
in darkroom and our joy would be com­
plete. Of course, you know that two or three 
heralded trailers ( doubtless some unher­
alded ones, too ) are thus equipped-photo­
graphic gypsies, they might be called.  And 
that, to us, is j ust about the peak of photo· 
graphic bliss-taking and making pictures 
on the road. 

Here's the way we squared it with our 
conscience and the lady who wears the 
trousers. For a city feller like us, cooped 
up in New York, with a job and duties, a 
car seemed the only way of getting out at 
least over week-ends to the open spaces 

"The Road Ahead" 

where picture material abounds that is 
seldom obtainable within the limits of a 
great city. City pictures are often very fine 
things, but at least once in a while a fellow 
should hie himself out to the country and 
shoot some pictures where the green grass 
grows and nobody is ever in a hurry. 

You could go out via bike or take a pic· 
ture train, or maybe a bus, but if you used 
a bike it would take a good part of the day 
just to get out of the city, not to speak of 
trying to get back again in the crush of 
cars returning to the city on Sunday night. 
You would do better with a bus, but you 
have to have a destination, and that's always 
bad because the adventuring picture-taker 
doesn't always know where he's going, if 
the truth must be told. He looks for pic­
tures along the way and if he never gets 

"Rustic Peace" 

to whatever destination he may loosely have 
decided upon, that's all right too. It's the 
picture that counts. 

The Sunday picture train is a recent inno­
vation which goes a long way toward mak· 
ing up to the city chap for the things he 
misses because the circumstances of life, or 
perhaps even his own inclination, keep him 
all week in the city. We have a note farther 
on in this department about the picture 
train. This is probably the best thing yet ; 
but n6w that we have experienced the joys 
of picture-taking via car ( someone has even 
given it a name, "motographing" ) , we must 
say, for our part, that, be it ever so humble, 
there's nothing like it. 

"Take My Pitcher, Will Yuh? "  
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"All in a Row" 

The illustrations constitute part of our 
first harvest. The letter boxes are a common 
sight, but it's not always that one meets 
with a row of them lined up and lighted in 
the way we found them one Sunday morn­
ing, and not the least of the picture's at­
tractiveness was the variety of box sizes, 
shapes, and their supports. "The Road 
Ahead" puts over the feeling of  the leisure­
ly motorist who has escaped to the byways. 
"Rustic Peace" is another fairly common 
sight along the road, and if you don't find 
horses, there are sure to be cows. Of course, 
they are not always as close as this particular 
subject, but climbing a fence should not be 
a misdemeanor if your mission is as peace­
ful as that of photography. The slightly 
aslant chap leaning against the truck saw 
us hunting about with a camera and blunt­
ly asked to have his picture taken and here 
you have it. 

More anon about our "motographing" ex­
peditions. 

FOR MAKIN A OWNERS 

SEVERAL changes have recently been 
made in the complete Makina outfit. 

A special, separate leather case is now in­
cluded to hold the Tele·Makinar F :4.8 and 
the Wide Angle Orthar F :6.3, together with 
view finder masks. This is supplied with a 
shoulder strap and may therefore be car­
ried independently of the complete Makina 
case when desired. Also included is a special­
ly designed lens shade and the special tripod 
head for properly balancing the Makina 
when using a tripod. The lens case, lens 
shade, and tripod head may also be obtained 
separately. 

GREETING CARD TIME 

T HIS is the time of year when greeting 
cards assume major importance in the 

life of the amateur photographer. Since the 
work involves more than ordinary pains, 
some are content to turn out a fair-to-mid­
dling job and let it go at that. As in every­
thing else, the job may be done well or 

badly. To do it well doesn't require much 
more effort than to produce the makeshift, 
so why not take the extra trouble and do 
it right ? The results will more than pay for 
themselves in the satisfaction you will get 
from turning out greeting cards that are 
at least to some degree original and beau­
tiful. 

Look through your negative file and see 
what it offers in the way of suggestions. 
Perhaps toning will help, or lettering on the 
print, or a combination of two negatives. A 
snow picture taken last winter makes a 
swell subject, and a happy baby's smile is 
always a winner. Or you may find it more 
satisfactory to make some new negatives. 
Try a table-top with some materials selected 
at the five-and-ten. Whatever you decide to 
do, make it good. Everybody will appre­
ciate it, yourself included. 

SERVICING ELECTRIC 

EXPOSURE METERS 

THE growing use of electric exposure 
meters among the great mass of  camera 

owners has introduced the problem among 
the principal distributors of electric meters 
of how to educate the photographic public 
in the proper care and handling of these 
instruments. The extreme responsiveness of 
the meters to every change in intensity of 
light reflection indicates a delicate construc­
tion which, indeed, compares with that of 
the workings of a watch. The fine hair 
springs by which the exposure indicator is 
controlled will not stand undue jars and 
general carelessness in use. 

When something does go wrong, it is im­
perative that the user should not attempt to 
make any repairs himself, any more than 
he would attempt to repair a watch. Expe­
rienced hands used to the task of adjusting 
or repairing the particular meter in ques­
tion are the only ones that should repair 
the invalid meter. The layman who attempts 
repairs himself is very likely to cause more 
damage. 

Completely equipped servicing depart· 

THE 
S U P E R  
B A L D I N A  

For Flying Starts 
and Action Thr ills ! 

It's an age of speed, action, 
flight-and the Super Baldina 
is the speed camera of the age. 

It will catch thoroughbreds 
pounding down the stretch, 
the jump of a flying fish, the 
flight of a bird-wherever the 
going is fastest, count on the 
Chrome Finished Super Bald­
ina with F2 XENON LENS 
in Rapid Com pur Shutter (up 
to 1·500 part of a second ) .  

All controls are centralized for 
quick, accurate and easy opera­
tion. Automatic focusing is ac­
complished by the coupled range­
finder insuring sharp pictures al­
ways. Self-erecting feature, hair 
trigger release, 36-exposure cart­
ridge and other helpful points. 

Uses standard daylight loading 
35 mm. fiIni <black and white or 
Kodachrome color film ) • • • •  pic­
tures approximately IxI Y2 inches, 
size of camera 5x3 %xI Y2 , weight 
12 ounces. 

••• 

I ,  • : . I 
Eveready Case 

$7.50 

Send for Booklet S.  A. S.  B. 

World ' s  Larg est Excl usive C a m era 
S u p p l y  House 

HAt tlie Sign oj the CameraH 
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"The 
Companion" 

A new Czechoslovakian camera 

Fitted with two 
HUGO MEYER £2.9 Trioplan 

lenses in delayed action 
Com pur Shutter 

The Comp anion uses the 
regular 120 film spool and 
will produce 11 .or 12 ex­
posures 6 x 6 cm. 

$69.50 
The film winding i s  auto­
matic after winding to 
number 1. The lenses are 
matched and focus simul­
taneously by inter-connect­
ed gear train. 

A REAL VALUE 

ABE �OHENI!S 
EX�DANGE� INC. 
"The House of Photographic Values" 

120 Fulton St. New York 

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

ments, manned by experts, are maintained 
by the two leading distributors of electric 
exposure meters in the United States-the 
Weston Electrical Instrument Corporation, 
Newark, New Jersey, distributors of the 
Weston Exposure Meters, and Photo Utili­
ties, Inc., 10 West 33rd Street, New York 
City, importers and distributors of the Mini 
Photoscop. Both invite photographers to 
send in any meters that need attention, but 
require that the owner state frankly just 
what has happened to the meter (where the 
user is able to give this information ) ,  and 
to say whether the meter has been dropped 
or has been tampered with in any way_ 

Frequently these organizations are ap­
proached by owners of foreign meters which 
have no regular representation in this coun­
try and are therefore difficult to service 
because replacement parts in many cases 
are not available_ Depending on the circum­
stances and the extent of the required re­
pairs, these companies are sometimes able 
and willing to help. They do not, of course, 
assume any responsibilities in the case of 
any meters except those distributed by them. 

LEiCA SHOW RULES 
A NNOUNCEMENT is made of the rules 

ft governing the submission of prints to 
the forthcoming Fourth International Leica 
Exhibit, made public by this department 
in a previous issue. No entrance fee is re­
quired and no limit placed on the number 
of prints that may be submitted by any 
one prospective exhibitor. The rules follow : 

1. The name and address of the photogra­
pher, plus the following data ( if possible ) ,  
should be included on the back of each 
print or mount : 

a. Lens and aperture used 
b. Exposure 
c. Film used 
d. Developer for above 
e. Filter, if any 
f. Other accessories used in making the 

picture. 
2. Prints may be sent mounted or un­

mounted, conforming to the following sizes : 
8 by 10 inch prints on 13% by 17 inch 
mounts ; 11 by 14 inch prints on 16 by 20 
inch mounts ; 16 by 20 inch prints on 22 
by 28 inch mounts. 

3. Contact prints should accompany en­
tries but should not be pasted on mounts. 

4.  The closing date for the receipt of 
prints is Nov. 30, 1937_ 

5.  Packages containing prints should be 
sent to E .  Leitz, Inc, 730 Fifth Avenue, New 
York. N. Y., and should be marked "Ex­
hibit" in the lower left corner. 

MANY B UYERS B UT FEW 

TO SELL 

T IME was when one could buy any cam­
era or photographic gadget on the 

IIlarket provided one had the cash to pay 
for it. At worst, there was only a short 
delay. Today we are living through the 
paradox of many willing to buy and pay 
but few available cameras and accessories 
to sell. It isn't any one camera or two or 
three, nor does this condition apply only 
in the case of imported cameras. E-ven 
camera manufacturers in this country are 
unable to keep production to the pace of 
the buying demand. 

There are those who see in this phemon­
enal enthusiasm an unhealthy state, an ar-

comp lete w i th 

1 :2 .5  
A nast i g mat lens  

with f :3.5 lens 

DECEMBER . 1937 

F O T H 
F L E X 
The only Twin-Lens 
R e f l ex ava i la b l e  
with a n  f :2.5 a nas­
tigmat  lens.  
S h u t t e r  s p e e d s  
from 2 seconds to 
1-500th sec. Takes 
12 2 � x2 � pic­
tures on 120 roll 
film. 

Built-in Critical 
Focusing Magni­
f i e r .  B r i l l i a n t , 
right side up, full 
size image. Self 
erecting hood. 

Sold on 10 days' 
F R E E  T R I A L  
PLAN. MONEY­
BACK GUARAN-

TEE 

Your used equipment accepted in 
trade. Unusually liberal allowances. 

Write today for complete details. 

at your dealer or from 

T H E  CAM E RA 
SPECIAL TY CO. 

1 199 Broadway 

NEW YORK CITY 

(Actual Size) 

The N ewest a n d  Sim plest of a l l  

E L E C T R I C  
E X P O S U R E  

M E T E R S  
Pr ice $ 1 4.75 Com p l ete with Case 

S E N D  FOR B O O KLET 

TVe maintain for all our expo­
sure meters a fully equipped, 
competent Seryice and Repair 
Dept. at 10 West 33d St., N. Y. 

P H O T O  U T I L I T I E S .  I N C . 

1 0  West 33d St. New York 
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II III f. fI III Q l 
THE F I N E  GRAIN DEVELOPE R 

Write for descriptive booklet S 
R AYG RAM C O R P. 
425�4th Ave> • New York 

Splendid opportunities. Prell are 111 

spare time. Easy plan. No prCVlfJlIS 
experience needed. common school 
edllcation sufficient. Send for free 
booklet, "Opportuniticl! in Phot,ogra­
phy". particulars and requiremont.s. 
American School. of Photography 

Dept. 2289 
3601 Michigan Ave. Chicago, III. 

PHDTD GRAPHII 
!1m 

COU RSE FOR ADVERT I S I N G . 
I LLUSTRAT I V E . PORT RA I T I I R e s i d e n t  classes o n ly. Per-

. s o n a l  trai n i n g  by expert i n -
stru ctors. I n d i v i d u a l  Advance­
ment.  F i n est E q u i pme nt. 

I I  W r i t e D e p a r t m e n t  S A . 
1 1 6 S. M IC H I GAN BLVD .. C H I CAGO 

B e c: o m e  a n  E X P E R T 

PHOTO G RA P H ER 
Fascinating hobby, or profitable c a ­
reer. Big money-making opportunities. 
Growing field. 'Ve give YOli individ­
ual training. Commercial , News. Por­
trait . Advert is ing or Motion Picture 
Photography. Perwnal Attendance 
and Home Study courses. 27th year. 
Free booklet. 

10
N�:si3

°:I�t��(��::�1��r.��t:,��c.�ity 

SHARP .. ER 
ENLARGEMENTS 

with 

the new S E E·S HARP focusing . device. 

Critical focusing 
on your enlarger 
made easy.  You 

get the best def­
ini tion your neg­
atives can give 

because the S E E ­

SHARP shows a 

brilliant, magni­
fied image . 

Ideal Christmas present for any 
user of a photographic enlarger 

Price:  $2.00. Postpaid or through your dealer. 

R. P. CARGILLE 
Dept. 5-2 1 1 8  Liberty St., New York City 

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

tificial condition which must soon wear it­
self out and cause a reaction. It is not 
our province to act the seer nor would we 
care to argue the point. We do hold, how­
ever, that no enthusiasm is unhealthy and 
if photography some day falls away in gen­
eral favor, what does that matter ? It will 
come back again, and again. Let it not be 
forgotten that photography was not born 
yesterday. It is 100 years old, and still going 
strong, stronger today, in fact, than ever 
before. In any event, the real enthusiasts 
will remain-the others don't count. 

IN THE PARK 

TAKE your camera with you every time 
you visit the parks. You probably do it 

anyway, but some of us are often discour­
aged because sometimes it seems there isn't 

"Master and Pupil" 

"a thing to take." That's where you're 
wrong. There's plenty to take. Trees are 
beautiful, and so are certain aspects of the 
water, of flowers and bends in the road. 
And if all these fail to attract you because 
the lighting is bad or whatever, how about 
"shooting people in the back" engaged in 
some such pose as that shown in "Master 
and Pupil"?  

PERGRANO 3 5  M M  FILM 

RATED at 17 degrees Scheiner and de­
clared to be almost 100 percent grain­

less, a new 35-mm film emulsion is now 
available under the name Per grano, the 
latest addition to the line of Perutz films, 
which includes, besides the new film em ul­
sion, the follo�ing : Perpenso, Perpantic, 
and Peromnia. , f�rgrano is described as 
having "a fully balanced panchromatic 
emulsion of beautiful gradation" that "will 
do justice to the finest lens made" and 
"may be developed, fixed, and dried quick­
ly." The new film is available in daylight 
loading spools for 35 mm, vest pocket, and 
6 by 6 cm cameras. 

PHOTOGRAPHY MARCHES 

ON 

THE tremendous interest in photography 
that is apparent on every hand today 

was recently the theme of a radio interview 
by Karl A. Barleben, Jr., F.R.P.S., direc­
tor of the WHN (WLW network) "Behind 
the Lens" Camera Club of the Air program, 

367 

Picture Their Happiness 
with a GRAFLEX 

Graflex Cameras portray a n d  give 
h appiness for years to come. Your 
dealer will gladly show you Graflex 
American-made Cameras and Equip-

_ ment-perfect gifts. 

National G RA FLEX 
T h e  worl d ' s  finest miniature reflex cam· 
era ! Just a handful in size but big in 
performance. Ten 2 ¥4" x 2 ¥z" pictures 
from each S-exposure film ! 

E N  L A R  G · O  R ·  P R  I N  T E  R 
Almost a complete darkroom in itself­
an enlarger, contact printer and retouch� 
ing desk all in one ! Book on enlarging 
free with each Enlarg-or-Printer. FREE' ���a���o:r:�d��:; 

• Annual Gift Guide. 
FOLMER GRAFLEX CORPORATION 
DEPT.sA-14.ROCHESTER. N. Y., U. S.A.  
Please send me free Graflex Catalog 
and free Annual Gift Guide. 

CITY STATE 

N EW WAYS I N  
PHOTOGRAPHY 

Ideas for t h e  A mateur 

By Jac:ob Desc:hin 307 pages. $2.75 

Thorough ; workable. A guide to the whole range 
of modern and special effects, as ,veIl as better 
every-day results, that the amateur can get with 
ordin ary equipment. Helps you find picture sub­
jects ; get better results under varied conditions.  
Covers angle-view, baby, bad-weather, nature, can­
did, night. color, table-top, trick, and other types 
of photography. Shows how to make transparen­
cies, greeting cards, murals, lamp shades, etc. 
Filled with practical methods, devices, suggestions. 

r - - - - - - - - - - - - - - - - �  
S E E I T  1 0  DAYS F R E E-SE N D TH IS COUPON 
McGraw- H i l i Book C o • •  I nc. 
330 W. 42nd St . •  N. Y. C. 
Send me Deschin-New 'VaYIl i n  Photography for 1 0  
days' examination on approval. In 1 0  days I will send 
$2.75,  plus few cents postage or return book postpaid. 
(Postage paid on orders accompanied by remittance. ) 

Name 

Address 

City and State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  . 
Position 

Company . . . . . . . . . . . . . . . . . . . . .  SA-12-37 
( Rooks sent on approval i n  U. S .  and Canada only. ) 
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The Rotating, Tilting, Tripod Top 
Permits you to take ditficult angle pic­
tures . . .  allows you to "shoot" in­
dividual or member parts of an entire 
landscape. Lightweight and trouble­
free, it fits rigidly to any tripod having 
standard sockets and screws. It tilts to 
any angle and rotates to any degree en­
graved on the circular base. Be a 
thoughtful giver . . .  give TRI-TILTOP. 

Only ,2.50 
HENRY HERBERT 

483 Fifth Avenue New York City 

Sfudq 71� �  
tV W E LTI N I  3S mm_  

The last word i n  a precision candid 
camera with a cou1l1ed range finder. 
Our latest B argam Catalog de­
scribing this and thousands of 
other cameras and supplies is 
yours FREE. Write today. 

"Make Money With Your Camera" 

I-HOTO-MARKETS 

This 1 1 2-page book tells what to 

"shoot," how and where. Gives di­

rections for submitting photographs 

to magazines. Lists 1 82 3  markets 

for photographs, together with the 

types most suitable for each. 

Sixth Edition-Revised- U p-To-Dote 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

C h Q o � e  f r o m  Am�rica'9 most complete. vnricd atock­{ro.1n W01"ld', leadin g  makers: Epstmnn. �CIB8. Bell &; Howell, Craftcx, Korona. BflUJroh & Lomb, etc. 10 DR�'II' Trial- 'i����lj :-;ati
.
�fnction Gtlar(lflteed. (Yonf camern. 

Cll1lprnent taken in trade.) 'Vrite for Free 
Camera Cataio&, NOW! 

CENTRAL Camera Co. (EST. 1 899) 
230 S. Wabash, Dept. X - 1 2 .  CHICAGO 

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

with Joseph Dombroff, president of the 
Photographic Dealers Association and vice­
president of Willoughby's. Mr. Dombroff, 
speaking from an experience of 27 years in 
the business of supplying photographic am­
ateurs and professionals with equipment 
and materials, gave an inkling of what is 
going on today from the viewpoint of the 
man behind the scenes. 

"In 1910," he said, "the camera fan was 
a bit different from what he is today. I re­
member the time when to possess a camera 
was something • . .  whereas now, it's noth­
ing for a real enthusiast to possess three 
or four. And you should see the exchanging 
that goes on, too. Fellows swap their cam­
eras with one another all the time these 
days." 

Photography, he continued, is growing 
"by leaps and bounds, because nowadays 
photography is a hobby in which everyone 
can indulge himself-rich or poor, young 
or old. Anyone can make a good picture, 
and the technique can be easily acquired 
in no time. I think photography has so much 
to offer-it gives pleasure to the fellow who 
takes the pictures, and just as much to 
those whose pictures have been taken. And 
its us� has spread over practically every 
phase of life-industry, art, advertising, 
news, science, exploration, even war. It is 
the best means of perpetuating memories 
of the past, and unlike brush and paint, or 
type and ink, requiring the expert user, it 
is possible to enjoy photography and the 
taking of good pictures, no matter how 
much of a novice one may be." 

Photographic magazine "consumption" by 
amateurs has increased greatly, Mr_ Dom­
broff disclosed. 

"Twenty years ago our organization sold 
about a dozen copies of the leading maga­
zines a month. Today we sell well over 
3000 copies a month. And that's plenty of 
progress_ I've found, too, that the individual 
is not content to read j ust one of the mag­
azines-he'll buy and read at least four or 
five different ones each month_ This, to me, 
shows that our modern picture snappers 
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are seriously interested in adding to their 
photographic knowledge, and also accounts 
for the higher grade of photography seen 
on every hand." 

Mr. Dombroff also mentioned the inter­
esting fact that the King of Siam, or, rather, 
the former King, whom he met in a business 
way during one of his visits to America, 
owns more cameras than any other single 
individual in the world-more than 300 of 
them ! -"And he takes many of them with 
him on all his trips." 

SQUARE NEGATIVE HINT 

W HOSE side are you on ? The fellows 
who say they find the square format 

disturbing when they try to compose for the 
ultimate rectangular print, or on the side 
of the square negative champions, who say 
there is nothing like it because they don't 
have to alter the position of the camera 
when taking vertical pictures ? On one side 
or the other, here's something for users 
of square-format reflex-type cameras to think 
about. Cut a piece of metal, cardboard, or 
other suitable material about % inch wide 
and about 21,4 inches long. Drop it onto 
one side of the ground glass and there you 
have your rectangular image. If you cover 
the ground glass at the right you will have 
a vertical picture ; for the horizontal, the 
upper edge of the ground glass should he 
covered with this mask. The mask may be 
supplied with a glued handle of some sort 
to facilitate its removal and insertion_ 

CONTRAST 

WE mentioned the attractions of contrast' 
in picture material in this department 

once before, but the subject is so intriguing 
we cannot resist reverting to it again this 
month, especially since we need some excuse 
to print the illustration, "Lyric Touch." The 
tower in the background and the commer­
cial clock and sign in the lower right-hand 
corner unmistakably give the flavor of busi� 
ness, while the tree branches in the fore­
ground, leafy with the first signs of spring, 
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L I N H O F  
P R E C I S I O N  
C A M E R A S  

T HE inevitable cboice of the discrimi­
nating photographer. the precision of 

the Linhof is  equalled only by its versatil­
ity. Compact and light, it constitutes a 
complete photographic studio when equip­
ped with normal, wide-angle and telephoto 
lenses. Its flexibility is  truly amazing, its 
many refinements including drop bed . 
triple extension, mechanically controlled 
rising, falling and lateral movements, tilt­
ing front, revolving back and detachahle 
lens board. Made in 5 sizes. . 

Model 34-New Linhof Camera 
possessing, in addition to above re­
finements, a 4-way leveling back 
and a rising bed. A vailable in 9 .r 
12  cm. and larger. 

Literature on Request 

B U R L E I G H  B R O O K S  
I NCORPO RATED 

1 27 W E ST 42 ST R E ET N EW Y O R K  

WHAT EXPOSURE 
SHALL I GIVE ? 

Get A 
LEUDI ! 

It will tell you ex· 
actly in a j iffy. 
Best value in ex­
p o s u r e  m e t e r s . 
Even more indis­
pensable now as 
l i g h t  b e c o m e s  

poor. Price with case only $2.15.  

With the 

BOB NECKPOD 
time exposures 
up to two sec­
onds can be 
made ! It is a 
handy tripod 
suspended from 
the neck for 
still as well as 
movie cameras. 
It is very light 
and can easily 
be carried in  
t h e  p o c k e t . 
Price, complete 
in chrome finish-$2.75. 

Ask fOT literature 

Mimosa American Corporation 
485 Fifth Avenue New York 

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

provide that atmosphere of nostalgia and 
"spring fever" that is as strongly familiar at 
the noon hour to the high· powered executive 
as to the humblest office boy. The upward 
tilt of the camera slanted the building to 
give body and some essence of  solidity to the 
background. 

THE PICTURE TRAIN 

EVEN the railroads are recogmzmg the 
fact that photography is all the rage 

these days. So they have instituted the 
"Picture Train" idea, and it is evidently a 
huge success. You leave about 8 o'clock in 

"Picture Train" 

the morning and come back at night. The 
train takes you 'to places which promise good 
picture shooting and returns you home with 
your pockets bulging with work for the 
darkroom. We are told that the first two 
trips attracted about 250 camera fans each, 
while the third time this number was almost 
tripled. 

ROBOT T ABLE-Top 

TRIPOD 

A MINIATURE tripod, specially design­
ed to accommodate the Robot camera 

in table-top work, has the appearance, when 
closed, of a "stick" eight inches long by 
about %ths of an inch in diameter, provided 
with a carrying strap. 

The distributors further describe the 
tripod as follows : 

"One end of the stick carries a screw 
thread which fits in the underside of the 
camera, so that the stick itself can be used 
as a handle for the camera when this 'is 
used in the hand. By unscrewing the other 
end, an inner chamber is revealed contain· 
ing 3 chromium plated rods, each 6 inches 
in length, which screw into a head and form 
a tripod. 

"Sold separately is a ball and socket 
head which screws on to the table part of  
the tripod and permits the camera to be  
moved and set  at  any angle. The height of  
this table tripod with the ball and socket 
j oint in place is 13% inches. For low work 
or in conditions where the full height is not 
required, the stick can be screwed off and 
the camera attached immediately above the 
tripod legs. The whole device is very well 
made and finished, and while it is primarily 
designed for the Robot, will take any other 
miniature camera." 
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Bass Says : 
Talk about a sailor taking his girl for 
a row in the park, or the postman on 
a hiking tour • • • the boys here at 
Bass make quite a nuisance of them­
selves proudly displaying shots of 
their vacation, their pets, or their in­
fant prodigies. Yes, we take our own 
medicine here. 

�� President 

Candid 
CalDera 

Bargains 
li  ke new-on Bass 

money back guarantee 

Leica Model G, chrome, 50 mm. 
Summar F : 2  lens, Eveready case. Like 
new. List $221 . 1 0. Special at $157.50 
Contax Model I, speeds Y2 sec. to 
1 / 1 000 Tessar F : 2.8 letts and case, 
fine condition . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 09.50 
Contax Model II, chrome, 50 mm. 
Sonnar F:2 lens, Eveready case. Like 
new. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $177.50 
Contax Model II, 50 mm. Sonnar 
F : l.5 lens and Eveready case. Like 
new. List $334.00. Price . . . . . . . . . .  $23 7.50 
Contax Model III, 50 mm. Sonnar 
F : 2  lens and Eveready case. Like new. 
List $298.00. Bass price . . . . . . . . . .  $227.50 
Contax Model III, 50 mm. Sonnar 
F : 1.5 lens and Eveready case. Like 
new. List $386.00. Price . . . . . .  $287.50 
Contaflex with 50 mm. Sonnar F : 2  
lens, and Eveready case. Like new. 
List $362.00 . . . . . . . . . . . . . . . . . . . . . . . . .  $260.00 
Contaflex with 50 mm. Sonnar F: 1.5 
lens with Eveready case. Like new. 
List $449. Price . . . . . . . . . . . . . . . . . . .  $320.00 

SPEED 
GRAPHICS 

3 ',4 x 4 V. Speed Graph. 
ic, less lens . . . . . . . . . . . . . . $80 
4 x 5 Speed Graphic, less 
lens . . . . . . . . . . . . . . . . . . . . . . $SO 
5 1/4 " Carl Zeiss Tessar 
F : 4.5 in Compur Model 
A shutter . . . . . . . . . . . .  $43.50 
5 Y4 " Carl Zeiss T essar 
F : 4.5 in Compur B shut. 
ter . . . . . . . . . . . . . . . . . . . . . .  $47.00 

5 v... " Carl Zeiss Tessar F : 3.5 in Compur 
B shutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $S2 
6" Carl Zeiss Tessar F : 4.5 in Compur B 
shutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $52.00 
Kalart Range Finder installed, complete 

$27.50 
Kalart Speed Flash Gun with special mount. 
ing for Graphic, fitted . . . . . . . . . $ 1 3.50 
Mendelsohn Universal Speed Gun, installed 

$25.00 M�d�i ·c sp��dg;;,,: . . . . . . . . . . . . . $12.50 

USED GRAFLEX VALUES 
5 x 7 Press Graflex, 
box only, no lens. 

$ 3 4.5 0 
5 x 7 Auto GraHex, S Y2 "  Kodak Anastig­
mat F : 4.5  lens. 

$74.5 0 

s x 7 Home Portrait 
Graflex, no lens. 

$S7.50 
5 x 7 Home Portrait 
GraHex, 9 Y2 "  Veto­
stigmat F : 4.5 lens, in 
shutter. . . . . . .  $ 1 3 7.50 

Write for New Bass Bargaingram 

Dept. AD, 1 79 W. Madison Street 
Chicago, III. 

CA M E RA C R OSS R O A D S  O F  T H E  WO R L D  
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• WRITE for details on this 
new 9"x 31 Workshop Precision 
Lathe - back geared, screw 1I111I11 cutting. Made in 8 - different 
drives, 4 bed lengths. 38 prac� 
tical attac h m e nt's 
available for use with 
this lathe. Weight 
320 lbs. crated. 

SOUTH BE N D  LATH E WORKS 
361 E. Madison St., South Bend, Indiana, U . S . A. 

S T E R E O - M I R R O R  
ART AND BEAUTY AID 

This SCIENTIFIC MIRROR gives a bril­
liant, uniformly enlarged image of every 
picture or photograph. with an astounding 
perspective. Pictures and Photographs can 
be thoroughly studied, understood and en­
joyed-they appear almost life-like. Unex­
celled for a surprisingly clear view of the 
entire face, top, back and sides of the head. A Unique Gift. 

Price $2.25 (for a short time) 
Send for Leaflet 

N U - M I R R O R  C O M PA N Y  Br i d geport. Connect icut 

PARAM O U NT PROD. CO. 
Dept. 1 2 - P. 245 Broadway. New York 

INDUSTRIAL COURSES 
Asphalt, Cellulose, Cement, Coal 
Tar, Cosmetic, Dye, Fat, Food, Fuel, 
Gas, Glass, Glue, Gums, Heavy 
Chemical, Lacquer, Leather, Oil, Pa­
per, Perfume, Petroleum, Pharma­
ceutical, Pigment, Resin, Rubber, 
Soap, Steel, Sugar, Textile,  Varnish, 
Water Treatment, Wax, etc. Tech­
nology. Class or mail, $10-100. 

INDUSTRIAL CONSULTANTS 
3404·6 Baring Street Philadelphia, Penna. 

DO YOU WANT a new busine" pfofession 
of your own, with all the trade 
you can attcnd to ? Then become 
a foot correcti on i st, and in a few 

\vecks earn big income in service fees-not medical or cil i ­
ropody-easy terms f o r  h o m e  training, no further capital 
needed, no goods to buy, no agency. A ddress 
Ste p h e n s o n  Labo ratory, 8 Back Bay, Boston ,  M ass. 

VENETIAN BLIND MATERIALS 
You can make fine blinds for your o\",n home at low rost, 
also go into the business. All parts supplied. Send 10c for 
c irrular and samples of ladder tape, cord, slats and rails. 

V E N E T I A N  B L I N D  M F G .  & S U P P L Y  CO.  
Dept. 5 1 760 Lunt Ave., C h i cago, I I I .  

G E A R S  
I n  Stock- I m mediate D e l ivery 

Gearl!, speed reducers. aprockets. thrust 
bearings, flexible coupling�, pulleys, etc. A 
co m plete line is carried in our C hicalto stock. 
Can also Quote on special Itears of any kind. 
Send liS YOllr blue prints and inQuiries. 

Write for Catalan N o .  20 

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

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

THE SCIENTIFIC AMERICAN 

DIGEST 
( Continued from page 359 ) 

a time as three days. Its action apparently is 
somewhat different from that of another 
useful urinary tract antiseptic, mandelic 
acid, which has become quite generally used 
in the past six months. It is  destined to 
replace the acid almost completely. 

"The new compound is much more palat­
able to the patient," Dr. Herrold said. "In 
one· tenth of cases, mandelic acid cannot be 
used. The new chemical has revealed no 
such limitations yet." 

The chemical is taken by mouth in tablet 
form and, in serious cases, is made into a 
solution for hypodermic injection. 

CASHEW By-PRODUCTS 

IN India, where the comma·shaped cashew 
nuts, so popular in the United States, are 

grown, efforts are being made to utilize the 
fruit producing the nuts for other purposes. 
Actually the nut grows outside a fruit very 
much resembling an apple. The demand for 
the nuts has left large quantities of these 
"apples" as waste. Lately the j uice of this 
fruit is being concentrated, decolorized, and 
deodorized to yield a syrup industrially. 
Although this operation has been carried on 
in the past as a home industry, large-scale 
manufacture i s  being undertaken to produce 
a syrup for use in preserving ginger and 
mangoes. The shells which surround the nut 
itself are being utilized to yield germicidal 
soaps.-D. H. K. 

How A GIANT CLIPPER IS 

BUILT 

THE construction of a huge flying boat 
resembles far more the construction of 

an ocean liner than, for example, the produc­
tion of an automobile. Such construction 
calls for strength in combination with the 
utmost refinement of design, and for a very 
high degree of skill among the workers. 
There is not the slightest doubt that air­
plane mechanics are virtually a race apart 
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Riveting up the aluminum frames 
of one of the huge engine nacelles 

in their intense interest in their work and 
their absorption in the problems of aviation. 
Yet their work is far from easy, and en­
tails typical factory noises and other dis­
comforts. In the old days, the construction 
of an airplane involved a few sketchy draw· 
ings, followed by rough·and-ready methods 
in the shop, with wood as the predominating 
material and many hasty changes as the 
work progressed. To-day, aluminum alloys 
and high·strength steel alloys have replaced 
wood ; when construction is  ready to start 
every part of the ship has been calculated, 
tested, and designed in detail by engineers 
and draftsmen before a single part is fash­
ioned in the shop. Our photographs give an 
excellent idea of the assembly and construc­
tion methods in the largest American flying 
boat yet to be built, the Boeing Pacific 
Clipper which will carry 72 passengers. The 
wing span of the new boat will be 152 feet, 
and it will be powered with four 1500·horse· 
power Wright Cyclone motors. 

Naturally, when the width of the span 
reaches 152 feet, the loads on the wing 
and hence on the wing beams become very 
heavy. No wonder, then, that the truss·type 
wing beam is almost as high as a man at 
its inner end and has the solidity of ap· 
pearance of a bridge girder. The wing is 
first assembled on a special jig and then 
riveted up, with thousands of rivets to be 
inserted and headed over by the mechanics. 

A truss-type wing beam for the Boeing Pacific Clipper 
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Center section wing beams of the Pacific Clipper, attached to the hull 

The center section wing beams are rigidly 
attached to a portion of the huge hull. 
That portion of the hull illustrated contains 
the dining salon on its lower deck. Space 
above the center section of the wing struc­
ture will be used for cargo. On the outer 
ends of the center section of the wing are 
shown the two inner engine nacelles, which 
stand 25 feet above the assembly floor. All 
four engine nacelles will be accessible duro 
ing flight by means of wing companionways. 

Nothing gives a better idea of the size 
of the engine nacelles than the picture of the 
men standing practically erect inside them, 
busily at work riveting up the aluminum 
frames. 

Every process known to modern machine 
science is pressed into service in this con­
struction work-drop-forging, rolling, pneu· 
matic riveting, stamping, and so on.-A . K. 

KITES TO CARRY RADIO 

ANTENNA 

THE kite is perhaps the very earliest 
form of flying machine. Invented by the 

Chinese, it has been regarded for centuries 
as a fascinating toy for boys. But Benjamin 
Franklin used the kite for electrical investi· 
gations ; the Wright brothers used it for 
obtaining aerodynamic data. Now Hugo 
Leuderitz, Chief of Communications for Pan 
American Airways, has put the kite to an­
other practical use, by making it carry a 
radio antenna after an emergency landing 
at sea. The trailing wire antenna is, of 
course, useless when once the aircraft is on 
the water, and the antenna stretched be· 
tween wing and tail surfaces is not high 
enough in the air to be really serviceable. 

After practical research, Mr. Leuderitz 
has developed a practical six· foot kite with 
a red cloth cover. The kite will lift in a 
moderate wind, will fly from the back of 
a Clipper, and will function when soaked 
with water. The kite is packed in a six· foot 
aluminum mailing tube, with a simple reel 
of strong line ; the whole device can be 
made ready for use in a few minutes by 

screwing up a wing nut, and inserting a few 
safety pins. Red cloth is used so that the 
kite may serve as a flag as well as an an· 
tenna carrier. 

While no emergencies have yet occurred 
to test the system, all the experimentation 
to date indicates that Mr. Leuderitz has de­
veloped a useful safety device.-A. K. 

IMPROVED TRAINERS FOR 

B LIND FLYING 

WE have had occasion to describe the 
Link trainer in its early stages, when 

it was considered simply an introduction to 
the handling of the flying controls. It was 
mounted so that it could rotate through 360 
degrees, pitch, roll, and simulate all the 
attitudes of actual flight. Then the Link 
trainer received a hooded cockpit and a 
full complement of instruments, and be­
came useful in preparing men for blind or 
instrument flying. In its most modern ver· 
sion the trainer has radio facilities, and is 
used for teaching the difficult art of flying 
by radio. United Air Lines is making wide 
use of the device in its latest form. 

A highly experienced instructor sits at 
a special control table of the trainer and 
simulates radio range signals, marker beacon 
signals, two-way radio communication, fly­
ing attitudes, and varying wind conditions. 
On the airway chart in front of him there 
is a movable instrument which constantly 
records the artificial flight path that the 
student in the Link cockpit has achieved 
on the basis of the signals given to him by 
the instructor. The instructor adjusts the 
control panel to duplicate the radio pattern 
of a particular part of the airway network, 
and then requests the pilot in the cockpit 
to orient his position and "fly" the plane 
to a given destination. The pilot must com· 
pensate for simulated wind and weather 
conditions, take the gasoline supply into 
consideration, work out problems in naviga. 
tion, and so on. The instructor checks and 
criticizes. 

Major R. W. Schroeder has told us that 

UN ITED'S SLEEPER 
SERVICE IS 

REALLY DIFFERENT! 

Exc l u s ive with U n ited :  

37 1 

* De l uxe Sky lounges by day ,  spa­
cious s lee per p lanes by n ig ht. 

* Fa mous Sky Room cou rtesy 
lounge for those who retire late 
or  r ise early. 

* Slee pers l imited to 1 2  persons 
for extra comfort. A berth for 
every passenger.  

* Pioneer " Main  Line" Airway. 
The a rrow-stra ight ,  short, d irect , 
scenic route, New York to Cal i­
forn ia .  

* 3 fa st s leeper p lanes n ightly 
coast to coast. 

U N ITED 
AI R LINES 
TH E "MAI N LI N E" AI RWAY 
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Think of getting, for only $ 1 9. 7 5 -
not only a more accurate timepiece, 
but ALSO:-
1 .  A STOP WATCH that at  the touch of 
a lever checks off the time in seconds 
and fifths of seconds ! 
2. A TACHOMETER that gives you at a 
glance the exact speed at which any 
moving o,bj ect is traveling over a 
measured distance ! 
3. A TELEMETER which tells the dis­
tance you are away from any simulta­
neous source of light and sound ! 

WRITTEN GUARANTEE 
Smart, trim and compact, the Pierce 
4-in- 1 Watch is simplicity itself to 
operate. And it's unconditionally guar­
anteed against any mechanical defect 
for one full year ! See this amazing 
Pierce Watch at any good j eweler or 
sporting goods dealer today. Or write 
for free literature, Dept. S, Pierce 
Watch Co., New York City. 

• 
Spectroscope and book ot 120 experiments $2.50 
Telescope clearly showing moon craters $ 1  
Stroboscope with motor, neon lamp and book $ 1  
Electric F u n book, 200 stunts with 1 1 0 volts $ 1  
Magic Rod glows i n  six colors i n  the dark $ 1  
Sp inthariscope : See atoms exvlode . . . . . . .. . . . . .  ,$2 
Cutt i ng & Sons 1 27 W St. Campbell, Cal if. 

" Don't-Snore" 
Device for snorers and mouth-breathers. $LOO 
postpaid. Satisfaction or money back. 

S. N. THAXLY Co., Washington, D. C. 

CHRISTMAS 
for CRAFTSMEN 

272  pages 
Wire·O 
Bin () i n g  

$ 1  

NEW ATLAS MAN UAL 

THE ideal gift for  those friends of yours 
interested in workshops is this new up­

to-date lathe manual. Has over 325 illustra­
tions that p icture clearly all  metal and wood 
operations-gives latest technical data OIl 
cutting feeds, speeds, and tool angles for the 
new metal alloys and plastiCS. It shows real 
thoughtfulness to select such a gift. Order 
today. Each Manual comes in individual 
box with Christmas wrap and Christmas 
f·ard. $1 postpaid. 

ATLAS PRESS COM PANY 
1 266  N. Pitch e r  St. Kalamazoo. M i c h .  

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

he W6lild much rather train a man to fly 
blind in a Link trainer first, and that the 
actual air flying would then be merely a 
logical corollary. We can quite believe that 
Major Schroeder is right in his views­
though the first flying lessons will still be 
given in an actual airplane for many years 
to come.-A. K. 

USING EXHAUST GASES TO 

AID PROPULSION 

Two officers of the Royal Aircraft Estab­
lishment at Farnborough, England, are 

developing a form of jet propulsion whereby 
the air used to cool the engine, and the 
heat energy of the exhaust gases, will both 
be utilized to increase the propulsive effort 
in an airplane. 

The entire engine, with its exhaust mani· 
folds and the radiator, is enclosed inside the 
airplane wing. Air enters at the leading edge 
of the wing and passes through the tubular 
radiator and then over finned exhaust mani­
folds. In this manner the air cools the radi­
ator, and at the same time takes up energy 
from the heat of the exhaust. Subsequently 
it is allowed to expand and is ejected at 
high velocity through slits in · the trailing 
edge of the wing. 

If air is ejected at high velocity at the 
trailing edge, then a forward thrust must 
be produced. In other words, the heat of the 
radiators and the heat of the exhaust have 
been converted into propulsive energy. 

More detailed information, calculations, 
and tests are necessary before the invention 
can be accepted completely. But it sounds 
plausible and may have important possi· 
bilities.-A. K. 

A LONG-RANGE GROUND 

DIRECTION-FINDER 

IN its over·ocean flying, Pan American 
Airways has no radio beacons to rely 

upon. But its engineers have, as a result 
of nine years of experimentation, developed 
a remarkably accurate long·range direc· 
tion·finder system with a stationary anten­
na array approximately 150 feet square. 
Direction of the incoming signal is de­
termined by a search-coil goniometer and 
errors are kept to a minimum by selecting 
an electrically satisfactory site. An outstand­
ing achievement of the system is the util­
ization of short waves for radio direction 
on ranges up to 3800 miles, a feat hitherto 
considered impossible. The use of ground 
direction· finders permits, of course, the in-
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stallation of far more precise equipment 
than is possible when the finder is installed 
in the limited space of an airplane. The 
airplane transmits a long dash, the ground 
station determines its bearing position and 
direction of flight and reports back by 
wireless. Thus the flight crew is relieved of 
complex navigational problems. Through 
Bendix Corporation, the equipment will be 
made available to other American com· 
panies.-A. K. 

THE DOCTORS WARN US 

SPEAKING at a recent meeting of the 
American Medical Association, Dr. 

Allan 1. Barach issued a warning in regard 
to "oxygen want" which may be experienced 
in high-altitude flying. The results of 
breathing for 20 minutes at an altitude of 
15,000 feet may be quite serious for persons 
with latent angina pectoris or other heart 
troubles. Pilots, picked men of splendid 
physique, are not likely to be bothered with 
heart trouble, latent or overt, but their 
judgment may deteriorate if oxygen is de­
ficient ; when a pilot ceases to be alert the 
way is open to accidents. 

Dr. Barach is perfectly right, and his 
warnings should not be disregarded. But 
the air-transport operators are fully aware 
of the perils of "oxygen want." Thus, when 
pilots are forced to fly at high altitudes for 
some reason or other for a considerable 
period of time, the stewardesses are required 
to watch passengers carefully for any signs 
of physical difficulty, and to tell the pilot 
immediately of such symptoms. Pan·Amer­
ican Grace Airways, when flying over the 
Andes, provides oxygen tubes for both pilots 
and passengers. On all airlines, co· pilots are 
carried to give the chief pilots adequate 
rest. And, finally, airplane constructors are 
turning to what is the best solution of all 
-the air·conditioning of cabi.ns by com­
pressing the air almost to its sea·level 
density by suitable cabin superchargers. 
Thus the warning of  the medical men is 
being fully met by the precautions of the 
engineers and operators.-A. K. 

PURE VITAMIN A BY 
"MOLECULAR DISTIL1:.ATION" 

A NEW method of distillation, called 
"molecular distillation," is now being 

llsed to distill pure vitamin A from fish­
liver oils on a commercial scale. Not only 
is vitamin A removed as a pure chemical 
compound from fish-liver oil but the residual 
oil is at the same time freed from fishy 

Antenna system of the ground direction-finder at Alameda, California 
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ADMITTANCE 

AND IMPEDANCE 

With direct currents the resistance R has 
a reciprocal which is called the con­
ductance G or : 

G=l!R 
The direct current resistance R is  gen­

eralized as the alternating current im­
pedance Z and the direct current con­
ductance G is generalized as the alter­
nating current admittance Y and : 

Y= l!Z 
For alternating currents without har­

monics the impedance Z is a complex 
numher formed from the sum of the real 
( unitary ) resistance R and the imagi­

nary reactance iX or : 
Z=R + iX 

and the admittance Y is a reciprocal 
complex number : 

R-iX Y= R2+ X2 
For alternating currents with harmon­

ics the impedance Z is a bifoliate num­
ber formed from the sum of the unitary 
resistance R and the fundamental im­
aginary reactance iX' and the harmonic 
imaginary reactance iX" or : 

( formula)  ( example ) 
Z=R+i ( X' & X" ) =S+ i  (-2 & + 10 )  

=5+ i4--j6 
and the admittance Y is the reciprocal 
bifoliate number : 

R-i ( X' & X" ) 5-i (-2 & + 10 )  Y1l2+ ( X' & X" ) " 25+ ( 4  & 100 ) 
= ( 77+h48-i4+ j54) /725 

Arithmetic of the Alternating 
by ROBERT A. PHILIP 

Price three dollars 
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BOOK MANUSCRIPTS W ANn�D 
on all subjects . Write for free booklet. 

M EA D O R  P U B L I S H I N G  C O M PA N Y  
324 N ewbury St. D e pt. S Boston . M assachusetts 

LEARN N AV I GAT I O N  at last 
with the low-priced 
BOYCE- M E I ER S EXTANT 

• On land or sea, this amaz­
ingly aceurate instrument 
now makes it easy for you to 
learn navigation or aviga ­
t10n at astonishingly low 
cost. Keep up with the times. 

F U N  a n d  P RACT I CAL 
• Tested and approved by  expert navi­
gators for any small craft navigation. 
Particlliariy void t� 
or check posi . Completo with vernier 
Excellent for w and artificial horizon 
Squadrons, Sea 
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BOYCE- M E I E R  E Q U I P M ENT CO. 
BOX 28 1 - Q B R O N X V I L L E ,  N. Y .  
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odor and rancidity in the process. Already 
this method has yielded vitamin-A esters 
of 500,000 U.S.P. units per gram and 
vitamin-A alcohols of 3,000,000 units per 
gram on a scale large enough to supply 
about one tenth of the United States' re­
quirement for this vitamin. 

Special interest attaches to the method 
of distillation used. This consists in heating 
a film of oil moving over a surface to a 
moderate temperature ( l00 to 200 degrees, 
Centigrade ) ,  placing a cool surface close to 
the heated oil film ( about 1 em. ) , and 
producing an extremely high vacuum ( about 
10-3 mm. of mercury ) in the intervening 
space. The molecules of the heated oil tend 
to j ump out of the layer, and, since the 
vacuum has removed obstacles to their free 
travel, they strike and are caught by the 
cool condensing surface. By making the path 
between the hot and cool surfaces shorter 
than the mean free path of the molecules 
being distilled and by removing from the 
intervening space as many as possible of 
the gas molecules which would otherwise 
fill it  and obstruct the travel of those 
ejected from the oil layer, one can distill 
materials which cannot be volatilized in 
ordinary stills and at temperatures far be­
low their decomposition points. This method 
of molecular distillation has been applied in 
the past to the separation of mercury's 
isotopes ( atoms of slightly different atomic 
weights ) ,  and to the separation of the heavy 
hydrocarbons of  lubricating oils. Its applica­
tion to numerous other problems of separa­
tion is  expected as developments proceed. 
Its important characteristic is that distilla­
tion occurs by the travel of individual 
molecules which are uninfluenced by others 
which may be in a mixture. Hence no 
mutual effects of the different constituents 
of  a solution or mixture are encountered as 
in ordinary distillation.-D. H. K. 

How A COUNTRY GETS 

RICH 

I
N 1908, the average employee of one of 

the largest tire producers was receiving 
40 cents an hour. He could buy a tire for 
a small motor car for 35 dollars. At that 
time this tire would run an average of 2000 
miles in its lifetime at an average cost of 
1.75 cents a mile. A little calculation in­
dicates that an hour's labor would pay for 
only 23 miles of use of that tire. Thus to 
run the car with four tires a distance of 23 
miles and merely pay for the wear and tear 
on the tires the worker had to work for four 
hours. Obviously, few workers owned cars. 

In 1936, the average wage of all employees 
of this plant was 8S cents an hour. Had this 
been the only gain which took place in the 
interval, the laborer would still have had to 
work one hour to secure 50 miles of use from 
a tire, or one hour's work would have yielded 
enough income to pay for the wear and tear 
on the four tires over a 12.5-mile stretch. 
Car driving would still be a pastime for a 
few rich people only. However, several other 
things happened. Instead of the tire costing 
35 dollars as it  did in 1908, it  cost about 
eight dollars in 1936. Instead of running 
only 2000 miles, it  would run on the average 
about 20,000 miles. A calculation will in­
dicate that in 1936 an hour's work would 
pay for not 23 miles of use but 2200 miles, 
a 95-fold improvement. 

Thus under the stress of competition the 
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To People 
who want to write 
but can 't get started 
Do you have the constant urge to write 
but the fear that a beginner hasn't a 
chance ? Then listen to what Fulton Ours­
ler, editor of Liberty, has to say on the 
subject : 

"There is more room for new­
comers in the writing field today 
-and especially in Liberty Mag. 
azine-than ever before. Some 
of the greatest of writing men 
and women have passed from the 
scene in recent years. Who will 
take their places ? Who will be the 
new Robert W. Chambers, Edgar 
Wallace, Rudyard Kipling, and 
many others whose work we have 
published ? It is also true that 
more people are trying to write 
than ever before, but talent is still 
rare and the writer still must 
learn his craft, as few of the new­
comers nowadays seem willing to 
do. Fame, riches and the happi­
ness of achievement await the 
new men and women of power." 

"I am able to live on the 
money I earn by writing, 
and it is not yet ten 
months since I began the 
course ! Until a few months 
after beginning study with 
you I had never had a line 
published. What more can 
I say for a course which 
has enabled me to earn a 
livelihood by the most con­
genial work I have ever 
done ? "  lohn N. O ttum, Ir., 
Box 95, Lisbon, N. D .  

T HE Newspaper Institute o f  America offers a 
free Writing Aptitude Test. Its object is to 
discover new recruits for the army of men 

and women who add to their income by fiction 
and article writing. 
The Writing Aptitude Test is a simple but expert 
analysis of your latent ability, your powers of 
imagination, logic, etc. All applicants do not pass 
this test. Those who do are qualified to take the 
famous N. 1. A. course based on the practical 
training given by big metropolitan dailies. 
This is the New York Copy-Desk Method which 
teaches you to write by writing! You develop 
your individual manner instead of trying to copy 
the style of others. 
You "cover" actual assignments such as metro� 
politan reporters get. Although you work at 
home, on your own time, you are constantly 
guided by experienced newspaper men. 
It is really fascinating work. Each week you see 
new progress. In a matter of months you can 
acquire the coveted Hprofess ional" touch. Then 
you're ready for market with greatly improved 
chances of making sales. 

Mail the Coupon Now 
But the first step is to take the Writing Aptitude 
Test. It requires but a few minutes and costs 
nothing. So mail the coupon now. Make the first 
move towards the most enjoyable and profitable 
occupation-writing for publication! Newspaper 
Institute of America, One Park Avenue, New 
York. 

~ - - � - - - - - - - - - -

Newspaper Institute of Alllerica 
One Park Avenue, New York 

Send me, without cost or obligation, 
your Writing Aptitude Test and further infor­
mation about writing for profit as promised in 
Scientific American, December. 

N��� � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Address .. 
(All correspondence confidential. No salesmen will call on you.) 81.667 
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lensak Mirrm;('ope. Reveals bril­
liantly thousand;; of fascinating 
life forms unknown to most 
adults. Instructs in science throug-h 
untiring entertainment. Easy to 
use.  425-vower-greatest magni­
fication purrhaseable at $20.00.  
Also · 1 5 0 - power, $ 1 4 . 5 0 .  Dealers 
or direct . .  postpaid ( or C . O . D . ) .  
l\foney-back guarantee. Literature 
free. 

- - - - - - - - - - - - - - - - - - - - - - - - - -, 
DOUBLE THE FUN WITH 

YO UR MICROSCOPE! 
Get twice as much fun and practical value out 
of your microSCOI)e with the Polaroid, Junior, 
a simple attachment for any microscope that 
will open a new world of fascinating colors. 

P O L A R I Z E D  L I G H T 
brings out astounding colors in fibr�s, crystals, 
grains, etc. Polaroid .Tunior makes any micro­
scope a polarizing instrument. Explore an entirely nev,' 
field of startling beauty. Parked in attractive box with 
F R E E  16 page B O O K  on Polarizati on  and Experi ments.  
ON L Y $3.50. Check or money order.  Pfaltz & Bauer.  
I ne • •  E m p i re State Bldg. ,  New York C ity. 

1 _ _ _ _ _ _  - - - - - - - - - - - - - - - - - - - - 1 r!.x�!!!: AQ�C. 
Save money . PRINT for OTHERS, big profit. 

. '  Junior Outfits $8.85 UP. Senior $12 and up. Easy 
• 

rules sent. Write for free catalog with all de-
. tails. The KELSEY Co •• D-42. Meridens Conn. 

I SELL PATENTS 
If  you wish to add New Products to your line, 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
Establishetl 1 9 0 0  

773 SA Garson Ave. Rochester, N. Y. 

INVENTORS---:Time counts in appll;"-
Ing for patents. Don t 

risk delay in patenting your invention. Send 
sketch or model for instructions or write for n ew 
48-page Free booklet, " Patent Guide for the In­
ventor . "  N o  charge for preliminary information. 
Prompt, careful, efficient service. CLARENCE A. O'BRIEN AND HYMAN BERMAN, Registered 
Patent Attorneys, 5 48-D Adams B uilding, Wash­
ington, D. C. 

Experimental and Model Work 
F i n e  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 Lafayette St., N .  Y. C. 

For Lists of Manufacturers 
Minimum Charge, $1 .00 

WRITE TO 

S C I E N T I F I C  A M E R I C A N  
24 West 40th Street, New York, N. Y. 

ELP FOR INVENTORS ! 
Millions have been maue from iueas properly de­
veloped and protected. Send us a rough sketeh or 
model of your invention and we will submit com­
plete report baeked by thirty years'  exper ience. 
Confidential service ; bank references furnished. 
Modern equipment. 'Ye also manufacture inven­
tions in any quantities at low eost. Free booklet 
"Mnll:ing Inventions Pay" sent on request. 

C R E SC E N T  T O O L  C O M  P A N Y ,  Dept_  H , Ci n c i n n at i ,  0_ 
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TRAN S P O RTAT I O N  S E CTION 

price was greatly reduced and the life of 
the tire increased by 1000 percent. The real 
gain to labor ( and all tire consumers) came 
not through wage increases primarily, but 
through a lowering of prices and an im­
provement in the product. Similarly, the 
gains have been broadly shared in the case 
of the motor car itself, electrical appliances, 
light bulbs, and a host of other things. The 
rise in the standard of living comes not pri­
marily in forcing upward money incomes, 
but in raising real incomes_-Barron's_ 

16 CYLINDERS-135 

DEGREES 

A N important development in the multi­
J-l. cylinder motor·car field is the unusual 
new 16-cylinder Cadillac engine that will be 
used in the 1938 models. The engine has 
been built so compactly that it occupies less 
space than the average straight eight. Its 
output of one horsepower per 5_7 pounds of 
weight affords a ratio far better than pre­
vious automobile ratings. 

To illustrate clearly the engineering be­
bind the new 16, its characteristics are be­
low compared with the 16 that powered the 
largest Cadillac in the 1937 series : 

Horsepower 
Weight 
Displacement 
Dis. per 100 lbs. 
Length 

1988  model 
engine 
185 

1 ,050 Ibs . 
431 cu.  in. 

41 cu. in. 
36 in. 

Height, excluding 
accessories 16 in_ 

I B 3 7  model 
engine 
185 

1,300 Ibs. 
452 cu. in. 

35 cu. in. 
46 in_ 

29 in. 

The V·type principle is applied in the 
new 16. Here, however, much of the simi­
larity with earlier V -types ends. Cylinder 
barrels are mounted at an angle of 135 de­
grees. Two independent sets of accessories, 
including two cooling systems, are installed_ 

The bore and stroke are amazingly small. 
Through use of the 135-degree angle, en­

gineers have been able to achieve a power 
unit that is virtually flat. This has obvious 
advantages. First and foremost, the shape 
creates an extremely low center of gravity. 
Since the engine is the biggest item of 
weight in an automobile, its center of gravity 
largely determines the roadability and 
safety of the car. Second, with a "flat" 
motor, the dashboard can be moved forward, 
increasing leg-room and comfort of front­
seat occupants. Third, better cooling is pos­
sible. Cylinder banks no longer hamper free 
air circulation over the top of the engine. 
The fourth advantage is that the wide "V" 
offers a roomy and natural cradle for engine 
accessories. 

The bore and stroke have the same mea­
surement-3'l'l inches, the stroke being the 
shortest on any automobile and a guarantee 
of economy and durability. Figures show 
that each piston inside its cylinder travels 
only 1590 feet to each mile covered by the 
car. The average piston travel for 33 Ameri­
can cars over that distance is 2200 feet. 

Greater rigidity and increased smooth­
ness have been accomplished by casting the 
motor in one piece, thus reducing the num· 
ber of joint surfaces subject to leakage or 
gasket troubles. 

1 6-CYLINDER STEAM 

MOTORED LOCOMOTIVE 

T HE design of a powerful new locomo­
tive, which is a radical departure from 

the conventional type, but which neverthe­
less incorporates fundamental engineering 
and mechanical principles whose efficiency 
has been amply proved, has j ust been com­
pleted by the Baltimore and Ohio Railroad. 

Built with 16 cylinders arranged for con­
stant torque propulsion, the locomotive will 
produce a continuous flow of power similar 

The latest in V-16 engines, used in the 1938 Cadillac 
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How the B&O 16.cylinder locomotive will appear when in service 

to that of a multi·cylinder automobile­
with smooth running and minimum vibra· 
tion. It is believed that it will develop 5000 
horsepower, and that it will be capable of 
handling 14 standard Pullman cars at a 
speed of 100 miles per hour on straight, 
level track. 

The locomotive will have a 4·wheel front 
truck, four pairs of drivers, a 4·wheel trailer 
truck, and a tank mounted on two 6-wheel 
trucks and carrying 23 tons of coal and 
22,000 gallons of water. 

Each of its four driving axles will be 
driven by a Besler steam motor and each 
motor has four cylinders directly geared to 
its axle, so that there will be a total of 
16 cylinders with 32 power impulses for 
each revolution of the steam motors. No 
counterbalancing of any kind, and no main 
and side rods and crank pins, will be re­
quired, this new design thus entirely elimi­
nating the hammer blows on tracks that 
result from counterbalance weights. The 
absence of main and side rods and other 
motion work, will also make it possible for 
the driving wheels, with their independent­
ly mounted 4-cylinder steam motors, to 
accommodate sharper curves than will loco­
motives of conventional design. 

The gears and all other motion parts of  
the steam motor will operate continuously 
in a bath of oil forced by a pump to the 
wearing parts, as is done in the modern 
automobile. The cut-off position of the valve 
gear, together with forward and reverse 
motion, will be automatically regulated from 
the locomotive cab by means of an electro­
pneumatic control. 

Total weight of the locomotive will be 
about 400,000 pounds, with 260,000 pounds 
on the drivers. The starting tractive power 
will be 72,500 pounds, giving a factor of 
adhesion of 3.6, which is more than ample 
where there is constant torque. 

The boiler will be of  the Emerson water­
tube firebox type with 775 square feet of 
heating surface in the firebox, and a total 
heating surface of 5800 square feet. It will 
have a superheating surface of 1530 square 
feet, will be equipped with feed water heat­
er, and will have a capacity of 115  percent. 
The Besler steam motors operate on a guar­
anteed rate of 14 pounds per horsepower­
hour, so that when the locomotive is de­
veloping 5000 horsepower, the cylinders will 
require 70,000 pounds of water per hour 
while the boiler will evaporate 80,500 
pounds. The working pressure of the engine 
is 350 pounds. 

The new locomotive will be very flexible. 
It will have outside frames and spring rig· 
ging ; also outside journal boxes, which will 
be oil lubricated. Each pair of driving 
wheels with its attached steam motor can be 
quickly removed on the drop pit for neces­
sary repairs, such as turning of tires, ad­
justment of driving boxes, and so on . 

The locomotive will be streamlined on 
the pattern developed for the Baltimore and 
Ohio two years ago by Otto Kuhler, con­
sulting engineer of design, and which has 
been used in an adapted form for the 
streamlining of the railroad's Diesel-electric 
locomotives and its New York train-con­
nection motor coaches. 

BLACK 

ONE motor car company reports 
that black is gradually losing 

its place as the favorite color for 
automobiles, the indications being 
that the American public is going 
in for greater diversification of col­
or. Gun·metal gray, in fact, led 
black up till last January on the 
1937 cars of this maker. 

ARE YOUR BRAKES RIGHT ? 

TESTING the efficiency of a motor car's 
brakes is now as simple a matter as 

checking the oil, through the development 
of the Decelometer, a little instrument that 
flashes a green signal when the car stops 
within a safe, legal distance, and a red 
signal when the brakes are inefficient. 

Declared to be more accurate than pre· 
vious types of  instruments designed for the 

Using the Decelometer 

same purpose, the Decelometer checks with­
in 0.7 percent degree of error, as against 
10 percent which hitherto has been regard­
ed as commercially acceptable for gages 
performing a similar function. It has already 
been approved by motor vehicle authorities 
of the states of New Jersey and Connecticut, 
as well as by members of the Society of 
Automotive Engineers, and safety engineers 
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For maximum pro­
tection against tor­
pedoes and shells, 
the hulls of battle­
ships are laminated 
• • • separate layers 
of steel welded to 
one another to form 1�11"1IIi1"JIIIWIIW� armor plate much 

stronger than one 
wa l l  of s t e e l  
could ever be. NO OTHER 
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FAC T S  A B O U T  PAT E N TS 

und S E LLI N G  I NVENTIONS 
IF you have a n  invention--or an idea for one­

you should read our Free Books. They tell 
how the patent laws protect you. Why your in­
vention needs protection. ';Yhat a registered 
patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form ) . Our books also tell how some inventors 
have secured financial assistance. 

HOW WE S E RVE YOU 
Since 1898 w e  have served thou� 
sands o f  inventors. 'Ve answer 
your questions. Tell you what to 
do. 'Va put at your disPof!ai a large staff 
of expert drartsrnen nnn experienced. rc�i;l. 
tered patent attorneys. 'Vo try to keep ex­
penses at a minimum 
and can arrange de­
ferred payments. Gf:'t 
the facts about patents 
/lnd jnvelltion�. Grt 
t.he bets ahollt our 
sf'fvil'cs. l\-IaiL t.he cou­
pon TOD ·\Y. 

• :Many pictures und ex­
amples mai;:e these ex­

cellent guide books for in­
ventors. 

Registered Patent Attorn eys I 
I M a i n  Office : 237�P,  V ietor B u i l d i n g  

Was h i ngton, D .  C .  

Send me free ('opies of your book s .  "Patent Protection" I and "'Vhen and How to Sell  an Invention " .  I 
Name 

Street and No. 
I 

• • • • • • •  · · · · · H H H H . . H ·  • •  • • •  H I 
I City or To\\'n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . State. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
� - - - - - - - - - - - - - - - - - j  
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L SCIENTIST OR HOBBYIST 
CRAFT INSTRUCTOR o 

o 
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JEWELRY MAKER 
BOY SCOUT 

The Johns GeDl Cutter 
will polish stones up to 1'4 inches square, pro­
duce beautiful cabochon cut gems, turn ont 
brilliant faceted stones, polish Petrographic: 
thin sections. 

A practical precision machine. A R imple method out.­
lined in a 20 page, illustrated instruction book makes 
the cutting and polishing of small stones easy for the 
beginner. I f  you can't use it  yourself give one to your 
boy. 

Complete portable unit '.Yith all accessories ready to 
set up and use, 
Price--with A . C. Motor . . $34.50 

without Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.50 

'Vrite for Folder S or send 25c for 20 page intere s t ­
i n g ,  illustrated imtrurtion book describin g 'the fascin a t ­
ing a r t  o f  Gem cutting. R e funded upon receipt of order. 

THE JOHNS COMPANY 
Sappington, St. Louis County 

.Become familiar now with the 
grades and varieties of chemicals 
and apparatus used in the profes­
sional or commercial laboratory. Buy 
from us, at no extra cost, the identical 
items we supply hundreds of school, col­
lege and business laboratorie::;. 

Missouri 

10LOGICAL SUPPLY CO 1 1 78  MT HOPE AVE ROCHESTER N 

The Recreations 
of L'Rhemax 

By BIGHAND 
A description of the Mathematical 
Atom and several tables of the Ray 
of Energy. 

Text written partly in 
French and English. 

Fol' furthel' details UJl'ite to 
L U C I E N  V I E L  

1 804 Centre St., South, Cal gary, A lta., Canada 

ARMY-NAVY Bargains 
Haversacks " . . . . . . . . .  $ .75 1 Cart. belt "" " . . .  " " "  .. $ .60 

Machete-bolo " . . . . . . . .  $ 1 .50  Flint pistol . . . . . . . " "  . .  $6.95 

Army saddle . . . " . . . . .  $9.85 U. S.  Hunting knife $ 1 .25 

Springfield rifle 50/7 0 . .  . . . . . " . $3.50 

1936 catalog, 3G4 pages of pistols, armor, guns, 
daggers, etc . ,  mailed for ;:;0  cents. Special circular 
for 3c  stamp. Established 1 8 6 5 .  
F RA N C IS BA N N E R M A N  S O NS,  5 0 1  Broadway, N .  Y. C. 
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. in our former ads in S. A. The illustration 
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rHie value on the present market. Order 
one today. Money refunded if you areno! 
satisfied. Pri('c. with In ... tructions. $5.00, 

� 1 Cash or C.O.D. Circulars free. 

I I Gilson Slide Rule Co., Stuart. Fla. 

, ' 1 1 1  1 1 1 1  " "  Slide Rule Makers since 1915 

WANTED-MEN 
to  cast  C h ristmas goods,  5 a n d  1 0c N ovelties,  
Toy A u tos, A s h trays, etc. Can be done in any 
Sl)are room and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable ,"vorlL Apply only if you mean strict­
ly business, stating age and space available. 

Metal Cast Products Co., Dept. S 
1696 Boston Road New York, N. Y. 
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The "Airomobile"-three wheels, front-wheel drive, streamlined 

of the National Bureau of Casualty and 
Surety Underwriters, according to R. J. 
Alden, its inventor. 

Developed in collaboration with engineers 
of the General Electric Company, who de­
signed its intricate molded plastic parts 
and deceleration-actuated mercury· switch 
mechanism, and scientists of the U. S. Bu­
reau of Standards, who resolved the mathe­
matical equation on which its operation is 
based, the Decelometer resembles in gen­
eral appearance a common, tubular two­
cell flashlight. On its face are two small 
circular windows, one green, and the other 
red. Inside is the working mechanism. 

During the testing operation, the De· 
celometer is  placed on the floor of  the car, 
directly in front of the inspector. A sharp 
set screw at the rear of the instrument holds 
it firmly fixed in position. When the brakes 
of the car under test are applied, the mo­
tion of the vehicle propels a column of 
mercury forward in its channeled groove, 
thereby effecting a mercury-switch action, 
and establishing contact with one or the 
other of the signal lights, operated by dry 
cells. If the forward motion caused by quick 
stopping is sufficiently fast to indicate proper 
braking efficiency, the green signal flashes ; 
if not, only the red signal shows. The com­
plete test requires only a few moments. 

ANOTHER TEARDROP 

THE car in an accompanying illustration , 
representing almost the acme in stream­

lined design, is the "Airomobile," designed 
and built by Lewis American Airways, Inc. 
It has recently undergone strenuous road 
tests, and is expected shortly to go' into 
production, The main features are the use 
of three wheels instead of four, front wheel 
drive, air·cooling, and light weight ( 1500 
pounds empty-which, with the "tear-drop" 
design, enables it to run 40 miles to a gal­
lon of gasoline at normal speeds ) .  It is 
said to be capable of  a safe driving speed 
of 80 miles per hour, and is designed to 
sell at an extremely low price when in 
regular production. 

The motive power is a four-cylinder, op­
posed, 60·horsepower engine, produced by 
the Doman·Marks Engine Co., specialists in 
air-cooled design. In the gears of the trans­
mission, which is furnished by the New 
Process Gear Company, as well as in other 
vital parts throughout the car, such as 
valves, crankshaft, and so forth, nickel alloy 
steels were specified to secure dependable 
strength and light weight. 

A leading feature of the Airomobile mo· 

tor is the use of "Ni-Resist" cylinder 
sleeves, which are pressed into the alu· 
minum alloy cylinders. Ni·Resist has prac­
tically the same coefficient of  expansion as 
aluminum, hence extremely close tolerances 
( .001 inch maximum ) are permitted be­
tween the pistons and liners. With ordinary 
cast-iron cylinders or blocks, and alumi­
num pistons, it is necessary to allow a .003 
inch clearance when cold, which gives rise 
to "piston slap" before the engine is  warmed 
up ; but the use of the Ni-Resist sleeves 
obviates this difficulty.-Nickel Cast Iron 
News. 

INTER-CONTINENTAL 

HIGHWAY 

BLA�ING a trail across two continents, 
whICh may overcome, within half a 

dozen years, many of the pre�ent physical 
barriers between the two Americas the 
Brazilian Highway Expedition recentl; visi­
ted several of the leading industrial plants 
of Akron, Ohio, while en route to New York, 
northern terminus of the proposed inter­
continental highway. 

It was nine years ago that the expedition 
set out from Rio de Janeiro and the only 
contact the members have had with their 
horne country since 1928 was a telephone 
conversation from Chicago, three months 
ago, with the editor of a daily newspaper 
in Rio. 

In their travels through 15 countries, they 
have been received by 14 presidents and 
expect to have an audience with President 
Roosevelt at Washington. They have pre­
pared 34 maps and charts of the proposed 
route of the Pan-American Highway and, at 
Washington, expect to offer a complete set 
of their maps and other information to the 
Pan· American Union. 

About 10,000 miles of the 16,182 miles on 
the proposed highway are now open to 
motor traffic and, from assurances of co­
operation by the various countries traversed, 
it is  expected that the route will be opened 
south to Honduras within two years and 
that the entire project will be completed in 
six years. 

The Pan-American Highway would enter 
the United States at Laredo, and extend from 
there to Austin, Dallas, Little Rock, Mem­
phis, St. Louis, Springfield, Chicago, De­
troit, Cleveland, Akron, Pittsburgh, Wash­
ington, Philadelphia, and New York, en­
abling South American visitors to this coun· 
try to traverse the most important industrial 
and commercial centers. 
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The expedition has received both moral 
and financial support from all of the coun· 
tries in which it has made surveys and 
studies of the route, and several of the 
countries have already improved their sec­
tions of the 16,000 mile highway. 

Where more than 30 similar expeditions 
have attempted the same undertaking and 
failed, the present expedition sees the end 
of the nine-year trip already in sight. Besides 
Commander de Oliveira, its members are 
Francisco Lopez de la Cruz, of Rio de 
Janeiro, observer ; Mario Fava, mechanic 
and technician ; and S.  W. White, of Dallas, 
Texas, interpreter and editor and publisher 
of the Pan-American Ambassador, of Monte­
rey, Mexico. 

The expedition travels in Model T Fords, 
in which they traversed almost impassable 
stretches of country in Central and South 
America. For weeks at a time, they lived 
on parched corn, roots, and had no drink­
ing water except what they obtained from 
stalks of the bejuco tree. 

When gasoline was not available they ran 
the cars on kerosene mixed with alcohol 
and lubricated them with hog-lard. At times 
they had to hew tunnels through dense 
vegetation just large enough for the cars 
to get through but so thick overhead that 
sunshine could not penetrate. 

Upon their arrival at New York, they 
expect to return to South America by boat 
to continue their efforts to complete the 
huge project. 

(End of Transportation Section) 

NEW, MYSTERIOUS DISEASE 

THE strange case of a man whose bones 
have turned pale red is reported by Dr. 

Eugene Freedman of Cleveland. The pa­
tient's bones show other changes besides 
that of color, and the bone marrow has been 
replaced by fibrous connective tissue. Hip 
bones, vertebrae, and shoulder blades are 
affected. The condition has been going on 
for 12 years, starting when the patient was 
16 years old. Although the disease has been 
progressing, the young man is not incapaci­
tated by it. Dull, aching pains in the back 
and joints are the symptoms that have 
brought the patient into the hospital from 
time to time for treatment. Each time thor­
ough study by X-ray, chemical, and micro­
scopic methods have been made, but the 
doctors still do not know the true nature 
of the disease or its cause. 

ALCOHOL FROM ARTI­

CHOKES 

UTILIZATION of farm crops for indus­
trial purposes has focused attention on 

the Jerusalem artichoke as a potential 
source of sugar to be converted into alcohol. 
Recent experiments in converting these 
tubers into alcohol have been made at the 
r owa State College with very attractive re­
sults. The yields of artichokes per acre are 
high, varying from 15 to more than 20 tons 
per acre in the state of Washington ( the 
best of three test locations ) .  The average 
yield for test farms in Illinois, Washington, 
and District of Columbia varies from 11 to 
14 tons per acre. The tubers contain 15 
to 18 percent sugar. Under favorable condi­
tions of fermentation and alcohol recovery, 
average crops produce from 240 to 375 
gallons of alcohol per acre. In comparison 
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with corn, which yields from 30 to 35 bushels 
per acre from which 75 to 87 gallons of 
alcohol can be made, the advantage of  arti­
chokes is apparent. The Jerusalem artichoke 
(Helianthus tuberosus ) is a native Amer­
ican crop and has been suggested as a 
source of levulose ( fruit sugar ) . The pres­
ent effort to grow this crop as a raw material 
for alcohol manufacture appears as a prom­
ising method of increasing farm income 
through the production of an industrial raw 
material.-D. H. K. 

S PIRAL REINFORCING FOR 

S TEEL-CONCRETE 

A NEW method of concrete construction 
which insures a positive bond with 

reinforcing steel, called the "Alpha System," 
has been introduced by the Porete Manufac­
turing Company. Use of this new system 
permits the contractor to obtain the advan· 
tages that are inherent in both steel and 
concrete construction. 

In the Alpha System a spiral coil is weld· 
ed to the top of the J-beam so that the con-

How the spiral coil 
reinforcing for steel­
concrete is applied 

crete slab is solidly anchored to the steel 
beam, as shown in the illustration, and both 
work in unison. To carry the same load as 
before, a much smaller steel beam can be 
used, because the concrete slab takes care 
of the compressive stresses produced by the 
superimposed load, the same as in a rein­
forced T-beam. This results in a saving of 
40 to 75 percent in the weight of the steel 
and a great saving in the cost of the com­
plete construction. This system combines 
the greater rigidity of reinforced concrete 
with the simplicity of steel construction, 
and is adaptable to all kinds of fireproof 
buildings, particularly those with heavy 
loads and long spans. It is particularly rec­
ommended also for bridge construction. 

FIRE RESISTANT LACQUER 

MATCHES, cigars, and cigarettes do not 
affect a new baking lacquer recom· 

mended for finishing metal ash trays and 
similar articles. The lacquer also resists 
perfume, alcoholic liquors, and other ordi­
nary hazards.-D. H. K. 

X-RAY S NAPSHOTS 

A NEW device for use with ordinary 
X-ray machines to take X-ray snapshots 

of the heart and lungs is described by Dr. 
Siegmund Strauss of Vienna. The new de­
vice is called the Telecord and is controlled 
by the heart. 

Ordinary X-ray machines are not quick 
enough to take a clear picture of the heart 
in a single phase, that is, during either one 
contraction or one dilatation. The fine de-
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P O L A R O I D 
JUNIOR 

Converts ANY 
Microscope in to 
a P o l a r i z a t i o n  
Microscope ! 

SIMPLY 
EFFECTIVELY 

ECONOMICALLY 

R E VE A L S  N E W  B E A U T Y  I N  
T HE M I C R O S C O P I C  W OR L D  

Polaroid Junior JYIicroscope Set consists 
of analyzer and polarizer which slip over 
eyepiece and stage, as  indicated by arrows. 
It transforms any microscope into an effi­
cient polarizing microscope, transmuting 
objects that appear dull, drab, dim and 
colorless into a veritable fairyland of color. 
You can obtain, with your instrument, in­
expensive though it may be and at trifling 
cost, effects formerly achieved with Polariza­
tion M icroscopes of an expensive type. Price in­
cludes comprehensive, explana-
tory b. ooklet with full.  Slide- @g"'Y 
making- directions. GET THIS $3 50 
FROM YOUR LOCAL DEALER . 
or order direct from us sending 
check or money order to 

POLARIZING INSTRUMENT CO. 
8 West 40th Street New York 

NEW AUTOMATIC ADDER, $3.75 
Makes a d d i n g  e a s y .  I t ' s  accurate, 

Quick, durable and easily operated. 
Capacity 8 colulllns. Save time, brain 

,"vark and errors .  8 5 , 0 0 0  pleased 
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J. H. Bassett & Co., Dept. 24, Box 302. Altadena. California 

FACTORY TO YOU 

Famous Remington 
Noiseless Portable that 

speaks in a whisper, only lOc a day, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven­
iences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou­
pon TODAY for details. 

You don't RISK a Penny 
We send you Remington Noiseless Portable for 
10 days' free trial. If not satisfied. send it back. 
We pay all shipping charges. 

FREE Typing Course and Carrying Case 
You will receive FREE a complete simplified 
home course in Touch Typing. Also FREE, a 
handsome. sturdy carrying case. No obligation. 
Mail coupon for full details-NOW 

Remington Rand Inc . ,  Dept. 240- ] 2  
4 6 5  Washington St., Buffalo . N .  Y .  
Tell me, without obligation, how to  get a new Rem­
ington Noiseless Portable, plus Free Typing Course 
and Carrying Case .. for lOe a day. Send Catalogue. 

Name . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . o o  • • • • • • • • • • • • • • • • • • • • • •  

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  . 
City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . State . . . . . . . . . . . . . . . . . . . 
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SLIDE RULE 
MAGNIFIER 

( 60 CENTS ) 

An actual photograph of 

Slip-Lens. Movably held by 

suction in any position on 

any glass slide. Double Mag­
ni fication-N 0 distortion. 

Circular Free. 

SLIP-LENS CO. 
P. O. Box 328 White Plains, N. Y. 
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Annual Bargain Catalog of 320 pages. Old-time favorites 
-latest "best sellers. "  Reference. Fiction, Juvenile. His­
tory. Scientific, etc. Supplying schools ,  colleges, libraries 
and thousands of individual customers. Send postcard 
today for our new 1 938  catalog,  "Bargains in Books."  

TH E BOOK SUPPLY COMPANY, Dept. 195 
564-566 West M onroe S t  • •  Chicago. I l l i no i s  

List:en 
-to 1;/'is , 
Recol"fl. 

SPEAK 
FRENCH 
SPANISH, GERMAN OR ITALIAN 
AT ONCE 

"Learn b y  listening" t o  Cortina records, the 
NATlJRAL way-quickly, easil)', cheaply. 

Sent o n  5 
Days' Approval 
:i\..fo s t  f a s c i n a t i n g ,  
m o s t  s a t i s f a c t o r y  
metllOd eYEr known 
for learning or per­
fecting yourself i n  a 
f o r e i g' n l a n g u a g e .  
I nvesti gate ! 

S I D N EY C H A P L I N  Says . • •  

Cortinaphone ha'l been a great 
help to me in acquiring a lJractical 
knowledge of both Freneh and Ger­
mlm which has proved so Ul"eful in my work . .  

F R A N K L U T H E R  Says • • •  

The pronunciation on the re{'ords i" 
remarkably dear . .  your text hooks 
mll.ke it possible to learn qlJickly . .  
Cortinaphone has my whole�h(,llrt('d 
endorsement. 

R U D Y  VA L L E E  Says • • • 

• • delighted w ith the result" from 

BOOKLET - FREE my Spanish Cort.inllphone Cotlrf'e • .  

Progressing even more rll.pidly tlw,n 
"'l'he Cortinaphone with the French . •  m y  new French 

� h o r t  � Cu t "  - t e  lIs  b�ill.d����i�� ai::d������1n:o 
. .  

me in 
j m t  what you want �" ••••• 111 ••••• 1 
to know. G et it ! 

CoRTINA ACADEMY- ('tan���,!;"os�JF'sTsj-
Suite 1 5 1 2, 1 05 West 40th St. , N ew York C ity 
Please send me-without obligation-your free bool{ � 
let. I am intere:>ted in ( mark ) 
o French 0 Span ish  0 Ital ian 0 G erman 
Name . . . . . .  , . . . . . . . . . . . . . , . . . . . .  , . . . . . . . . . , . . . . . . . . .  , . . . . " . . , . . . 
Address . .  
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tails necessary for diagnosis of certain heart 
disorders, particularly during early stages 
of the ailments, are lost. Very powerful 
machines have been built which will take X· 
ray snapshots, but the advantage of the 
Telecord is that, when it is used with the 
ordinary machine, well·defined pictures of 
the lungs and clear contours of the heart 
are obtained. 

"The essential thing about this equip· 
ment," Dr. Strauss explained, "is that not 
only one single exposure but four or five 
short time exposures in rapid succession 
immediately dictated by the pulse can be 
taken. These partial exposures add up and 
cover each other on the film in such a way 
that all partial exposures equal one total 
exposure." 

The pulse or beat of the heart is picked 
up at the wrist by a compression cuff, trans· 
mitted to the machine, amplified, and used 
to control the apparatus. 

ENAMEL FOR CONCRETE 

A NEW enamel for concrete, which pre· 
vents dusting, produces a high perma· 

nent gloss and is resistant to moderate 
wear, is now being made with a synthetic 
resin base derived from rubber. Its superi· 
ority over oil paints is due to the fact 
that no chemical action occurs between the 
lime salts in the concrete and the resin 
itself.-D. H. K. 

B RIGHTNESS METER 

BRIGHTNESS and brightness·contrasts 
are of fundamental importance in mak· 

ing objects visible ; hence brightness meters 
are important measuring tools. A new com· 
pact brightness meter weighing only 2lh 
pounds, in a Bakelite case 1 %, by 414 by 8% 
inches, has recently been developed by  M.  
Luckiesh and A. H.  Taylor of  the  Lighting 
Research Laboratory, General Electric Com· 
pany, Nela Park, Cleveland. The range of 
brightnesses which can be measured is over 
twenty million to one, and includes all 
brightnesses from the low level of  pavement 
brightness on the street at night up to the 
bulb brightness of a 100,watt frosted lamp. 
Objects as small as one foot wide can be 
measured from a distance of 500 feet. 

The photometric field of the meter, viewed 
through an eye·piece at one end, consists 
of two small trapezoids in a larger circular 
field. They are separated by a narrow vertical 
space. By means of an adjustable lens the 
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test.object to be measured is brought into 
sharp focus in the space between the trape· 
zoids and in the surrounding field. The 
brightness of the trapezoids may be varied 
until they match in brightness the object 
being measured. The brightness scale is 
viewed through an eye·piece just below the 
one through which the photometer field is 
viewed. Two brightness scales are seen, giv. 
ing the brightness in candles per square 
inch and in foot·lamberts. 

Because of its portability and great range 
the meter should prove very useful in many 
fields, both indoors and outdoors. For ex· 
ample, it can be used to measure the bright. 
ness of the street pavement at night in 
appraising visibility and lighting ; to mea· 
sure the brightness of various objects in· 
doors, including lighting fixtures ; and in 
photography, to measure the brightness of 
objects to be photographed so as to gage 
the exposure. 

SQUARE l IT would be quite proper to call 
1936 the squarest year because-

1936 is the square of 44, 1 is the 
square of 1, 9 the square of 3, 36 the 
square of 6, 16 the square of 4, 196 
the square of 14, 361 the square of 
19, 169 the square of 13,  and 961 
the square of 3 1 .  

S KILFUL READING RE­

QUIRES FEWEST EYE 

MOTIONS 

MORE than 100,000 eye muscular ad· 
j ustments are required by the average 

good reader in a single ho ur' s perusal of 
non· technical material, it was made known 
by Bureau of Visual Science experts of the 
American Optical Company, in announcing 
results of a study just completed demon· 
strating the huge muscular load placed upon 
eyes of persons engaged in near· point work. 
The Bureau based its figures on such a 
reader being able to scan and comprehend 
the written word at the rate of 350 words 
per minute. In the case of what it classed 
as "poor" readers, the Bureau estimated 
the number of required eye muscular adjust· 
ments more nearly to average the huge total 
of 200,000 per hour. 

I S  $t.£N rH� 
.;o.-fl(; SPONOmC 

en .. c £  

8AJG.HT £ 55-
S C A L C  

fW) TAT £ TO BA'-"'N(. ( 
PttOTOM[TRJC r l e  LO 

A new, compact brightness meter that weighs only 2 Y2 pounds 
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CURRENT BULLETIN BRIEFS 
(Bulletins listed a s  b eing obtaina ble through Scientific A m erican can b e  suppJied only b y  mail) 

PRINCIPLES OF PUBLIC ADDRESS SYSTEMS. 
by M. N. Beitman, the second revised 

edition, gives a complete background for 
setting up and operating various types of 
public address systems. It is supplemented 
by a series of circuits involving varied num· 
bers of tubes for sound amplification. Com­
plete and thorough·going. Write for Bulletin 
1237 A, Scientific American, 24 West 40th 
Street, New York City.-50 cents. 

DISEASES OF FUR ANIMALS, Farmer's Bulle· 
tin No. 1777, is of particular interest to 

both fur farmers and the fur trade. Stand· 
ardization and intensification in fur produc· 
tion and a more critical market are calling 
for pelts of a quality that can be produced 
only by animals in good health. The progress 
that has been made in treating fur animal 
diseases is presented in this 22·page illus­
trated bulletin. Superintendent of Docu­
ments, Washington, D.  C.-5 cents (coin) . 

STEEL HARD-FACING PROCEDURE tells briefly 
and concisely how the oxy·acetylene torch 

is used in hard·facing steel with Haynes 
Stellite. Step·by·step instructions are given, 
and the text is amplified by pertinent photo­
graphs and drawings. Write for Bulletin 
1237 B, Scientific American, 24 West 40th 
Street, New York City.-3·cent stamp. 

BLACK LIGHT EQUIPMENT is a folder telling 
of the uses of black light lamps in con­

nection with luminescent paints. It also de­
scribes the lamps and accessories. Science 
Laboratories, Inc., 424 East Fourth Street, 
Cincinnati, Ohio.-Gratis. 

MORE MONEY IN RADIO is an informative 
booklet dealing with the present oppor­

tunities in the radio field. It outlines the 
numerous branches where opportullItJes 
exist and the possibilities for men who are 
equipped with the necessary knowledge and 
background. Sprayberry Academy of Radio, 
2548 University Place, N. W., Washington, 
D. C.-Gratis. 

LITERATURE on vibration pickups of typical 
piezo-electric Rochelle salt crystal design 

is now available. These devices are applica· 
ble to the study of noise and vibrations in 
various industrial applications. For litera­
ture address The Brush Development Co., 
331 1 Perkins Avenue, Cleveland, Ohio.­
Gratis. 

STATUS OF RURAL· SCHOOL SUPERVISION IN 
THE UNITED STATES IN 1935·36, by W. H. 

Gaumnitz, has been published to show the 
progress that has been made in the "little 
red schoolhouse." Pamphlet No. 72 of the 
United States Department of the Interior, 
Office of Education. Superintendent of Docu­
ments, Washington, D. C.-10 cents (coin) . 

COMMUNICATIONS is the first issue of a maga-
zine which combines three others that 

have long been well·known in their own 
fields-Radio Engineering, Communication 
& Broadcast Engineering, and Th e Broad· 
cast Engineer. The fields covered by the 

three publications had become so definitely 
linked that a single magazine covering these 
overlapping fields was an obvious venture. 
Bryan Davis Publishing Co., Inc., 19 East 
47th Street, New York City.-Subscription 
price $2.00 per year in the United States and 
Canada, $3.00 in foreign countries. 

PAPERS PRESENTED AT THE TWENTy-FOURTH 
ANNUAL CONFERENCE O N  HIGHWAY EN­

GINEERING presents some of the thoughts of 
the country's foremost authorities in this 
particular field. It covers such phases as 
highway planning, landscaping, the beauti· 
fication of city streets, co·operation in high. 
way research, safety, traffic signals, and so 
on. Circular No. 30, Engineering Experiment 
Station, University of Illinois, Urbana, Il· 
linois.-50 cents. 

MASTER ANTENNA SYSTEM MANUAL deals 
with the theory, installation, and opera­

tion of up·to·date radio antennas for apart­
ment houses and other large buildings, as 
well as for individual dwellings. Write for 
Bulletin 1237C, Scientific American, 24 West 
40th Street, New York City.-3·cent stamp. 

ARCHEOLOGY OF ST. LAWRENCE ISLAND, 
ALASKA, is a detailed study of the Eskimo 

culture of an island near Bering Strait. 
Smithsonian Institution, Washington, D. C. 
-$2.00. 

THE FINEST AUTOMATIC HEAT THAT MONEY 
CAN Buy is the title of an illustrated 

booklet that presents facts about automatic 
coal heating in the home. A number of illus­
trations amplify the text and show what may 
be expected with the use of automatic heat­
ing. Request Book 1469·B from Link·Belt 
Company, Stoker Division, 2410 West 18th 
Street, Ch icago, Illinois.-Gratis. 

CLAROSTAT SERVICE MANUAL is a pocket-
sized book, containing over 200 pages, 

which gives circuit diagrams, servicing hints, 
ballast data, and other valuable information 
for the radio service man. Free to service men 
writing on business stationery to Clarostat 
Manufacturing Company, Inc., 285 North 
Sixth Street, Brooklyn, New York. 

SAFETY SEALED IN CONCRETE presents a plea 
for the use of concrete in the construc­

tion of highwaY5, and shows the safety fea­
tures of this type of surface. Write for Bul­
letin ' 1237D, Scientific American, 24 West 
40th Street, New York City.-3·cent stamp. 

LOCAL BIRD REFUGES, by W. L. McAtee, 
deals with the establishment of local 

refuges as a means of attracting birds. It is 
adapted for use throughout the entire United 
States. Farmers' Bulletin No. 1644, Superin­
tendent of Docum ents, 117 ashington, D. C.­
S cents (coin) . 

IRVING DECKING, THE OPEN STEEL MESH 
PAVEMENT FOR BRIDGES presents in short 

text form, illustrated with many photo. 
graphs, the advantages of this open mesh 
pavement, which is handled in units and is 
easily riveted together on the job. When 
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I M P R OVES YOU R  A P P EARAN C E  1 0 0 %  3£ave that healthy 

TA N 
that Men and Women Admire ! 
DON'T lose that rugged "outdoor" 

appearance • • •  that healthy out·in-the­
sun-and-wind color, just because you can no longer 
get out in the sunshine in a bathing suit! You can 
keep that tan and get even more right in the privacy 
of your own room ! Just a few minutes a day under 
a Health Ray Sun Lamp and Your friends will 
think you spend your week-ends in Palm Beach! 

LOOK SUCCESSFUL - BE SUCCESSFUL ! 
• A good, healthy coat of tan has a surprising effect 
on your business success. You look healthy and 
virile and instantly command attention. Salesmen 
find their sales actually increase after they have 
acquired a real bronze Ian! And you will find 
yourself more popular, for both men and women 
are attracted by that healthy outdoor look ! 

IMPROVES HEALTH AS WELL AS APPEARANCE! 
• Frequent exposure to the ultra - violet rays of me sun tones up the entire system, stimulates 
the body into energy and vitality, increases gland 
activity, builds up resistance to colds • • • •  and 
aids in clearing up many skin diseases. 

4 TIMES AS POWERFUL AS SUMMER SUN ! 
• Now Health Ray has perfected an inexpensive 
sun lamp that will give you the same amount of 
beneficial ultra-violet rays in 15 minutes that you 
could get from one hour of clear s ummer sunshine. 
You know what a glorious tan your skin would acquire if you could spend an hour every noon 
sun-bathing • • •  doctors tell YOU how much physical 
benefit you would derive. NOWwith the Health Ray 
Lamp, you can get the same healthy tan, build up 
the same vitality and health in a few minutes 
morning or evening, in your own home. 
CHEAPEST FORM OF HEALTH I N S U RANCE 
FOR E V E R Y  M E M B E R  O F  Y O U R  F A M I LY $12.2 

DEPOSIT 
BUYS 

IT ! 

FULLY GUARANTEED- TEST AT OUR EXPENSE ! 
Test this compact, genuine carbon-arc lamp for 7 
days at our expense. It is so easy to operate and is 
approved by many of the finest testing laboratories. 
Fully guaranteed, by the Health Ray Mfg. Co .• 

Deep River, Conn. 

; H EALTH RAY M FG. C O., INC. ; 4312 Elm Street, Deep River, Conn. � (Check below for free literature or Sun Lamp) o Send full details ofFREE trial offer. 
I,J Send Health Ray Lamp at once. I enclose $ 1 .  

In 7 days I will either pay $6.95 or return 
the lamp and receive my dollar back. 

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . .  _ _ _ _ _ _ _ _ _ _ Please write Mr •• Mrs .• or Miss 
Address . _ _ _ _ _ _ _ _ _ _ _ _  . .  _ _ _ _ _ _ _ _ _ _ _ _ _  . . . .  _ _ _  .. _ _  

Copyright 1937 Health Ray Mfg. Co. ,  Inc. 
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N V E N T I O N  
Q U E S T I O N S 
A N S W E R E D !  

INVENTORS. ENGIN EERS. EXEC U TIVES. 

LAWYERS F I N D  T H I S  A BOOK O F  DAI LY 

PRACTICAL VAL U E  

VIT ALL Y INTERESTING and 
authoritative for all who deal with in­
vention-this readable book and ready 
reference manual gives you the essen­
tial principles of Patentable Invention 
-from 700 actual cases in the Courts ! 
The established RULES used in de­
termining the question of Invention­
are clearly, concisely, accurately stated. 
Two outstanding sections in particular 
-What is Invention and What is not 
Invention make the work invaluable. 

347 pages are packed with specific in· 
formation on actual cases. Illuminating 
chapters on the Background of Invention, 
General Characteristics of Invention, the 
British Rule. This splendid presentation of 
the legal side of invention is highly recom­
mended to the layman. It can help you 
to cooperate with your attorney to greater 
advantage. 

5 DAYS' FREE APPROVAL 

Decide this book's value for yourself. 
Examine it free. No obligation to buy un­
less you want to keep it. 

Prentice-Hal l .  I nc. 
70 Fifth Ave • •  New York. N.  Y. 

Please send me Toulmin's INVENTION AND 
THE LAW for free examination. I agree to re­
turn book within 5 days after receipt, or send 
check or  money order for $5 .00 .  

Name 

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

City 
IPb·19 

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

finished it becomes virtually a one-piece 
open steel mat over the entire bridge floor. 
Write for Bulletin 1237 E, Scientific Ameri· 
can, 24 West 40th Street, New York City.-
3·cent stamp. 

FACTS AND FIGURES OF THE AMERICAN CHEM-
ICAL INDUSTRY is published as Part II of 

a regular edition of Chemical & M etallurg­
ical Engineering. It gives voluminous data 
on the subject indicated in its title. Chemical 
and Metallurgical Engineering, 330 West 
42nd Street, New York City.-75 cents. 

DEVELOPMENT VS. EXPOSURE, by Herbert C. 
McKay, explains why no photographic 

developer is a complete processing factor in 
itself. The photographer must always con· 
sider the influence of the exposure, the speed 
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rating of the film itself, and quality vs. fine 
grain. The subjects discussed include devel· 
opment control, stabilization, surface de· 
velopment, length of developer life, and so . 
on. Write for Bulletin 1237 F, Scientific 
American, 24 West 40th Street, New York 
City.-3 cents. 

PROBLEMS IN BUILDING ILLUMINATION,  by 
John O. Kraehenbuehl, deals particularly 

with lighting problems as they may apply 
in the industrial, commercial, and public 
building fields. It does not deal with specific 
solutions, but with the general principles 
that underlie the necessity for good lighting 
and with the problems presented in obtain­
ing such lighting. Circular No. 29, Engineer· 
ing Experiment Station, University of Il­
linois, Urbana, Illinois.-35 cents. 

THE NEW HEAVY NITROGEN 
( Continued from page 346) 

and use of the phosphorus take place within 
the body of the rat, the animal can be killed 
and its various tissues analyzed. The photo· 
electric cell indicates the presence of the 
phosphorus whose rays label it. By this 
method, it has been determined that, for all 
their apparent stability, the bones are con· 
tinually exchanging old atoms for new 
atoms. Soon after feeding, radioactive phos­
phorus was discovered to be already part 
of the bony structure-an entirely unsus­
pected phenomenon. Even teeth, sooner or 
later, trade their constituent atoms for fresh 
arrivals. Still more astonishing, ten hours 
after the administration of radioactive phos­
phorus to rats, their brains had incorporated 
the tagged atoms into living brain sub­
stance ! Further, the brain molecules of 
which phosphorus forms an important part 
do not give one phosphorus atom in ex· 
change for another. It must be concluded, 
therefore, that, contrary to earlier theory, 
these phosphorus·containing brain·mole· 
cules are in constant turmoil, being broken 
down and synthesized anew every few in· 
stants. Labeled molecules are helping us 
directly to read some of the answers to the 
most mysterious of all problems : how 
atoms, by merely hopping to and fro can 
realize-be conscious of-their activities ; 
and in the form of brains use their fellow 
atoms to learn more about mind's place in 
the universe. 

On the more immediately practical side, 
similar determinations are improving our 
understanding of the differences between 
healthy and diseased tissues, and upon the 
action of certain drugs administered in 
medical practice. It has been ' proved that 
cancer cells retain more bismuth than do 
healthy cdls. Bism uth and also lead are 
helpful portions of certain drug molecules. 
How does the body dispose of these metals 
and how quickly ? Artificially radioactive 
bismuth and lead are providing this infor­
mation, which will lead to more efficient 
medical methods. And, of even greater sig­
nificance to medicine, the most exact mea­
surements of blood volume and rate of 
blood circulation in the history of  science 
are being set forth-as only atom·tags 
could. 

In this great new field of science, the op­
portunity for discovery surpasses the im­
agination-no one can guess the complexi · 

ties of life's activities. Yet, even the first 
and comparatively simple discoveries which 
have been made indicate that physics and 
chemistry are experiencing a startling awak­
ening, like their awakening at the begin· 
ning of this century. About 1895, scientists 
were saying that the only work left for 
them was more precise measurement-all 
the great principles were already on the 
library shelf. The force of gravity, the speed 
of sound and light, the weight of a given 
atom : increased accuracy here was thought 
to be the whole dry·as·dust future. Then, 
in relatively quick succession came our 
great discoveries of radioactivity, the in· 
tricacy of the atom's heart, the transmuta­
tion of the elements, relativity, and the 
transformation of matter into energy. So 
today the future is black with vast hosts 
of baffiing problems. 

While physics and chemistry were being 
reborn, the science of life was progressing 
rapidly too : the application of physico· 
chemical methods to biology explained life 
secret after life secret. Hence scientists be­
gan to say : Life is no more than an exam­
ple of the play of the laws known to physics 
and chemistry. But in the last few years, 
bio·science has been teaching rather than 
learning from physics and chemistry. Bio­
scientists have, to the amazement of the 
scientific world, exhibited molecules of 
genes, viruses and enzymes that not only reo 
produce like a living thing, but even con­
trol the activities of countless other mole· 
cules, and with supreme harmony. Now, 
chemists and physicists are learning from 
biologists that there are important physio· 
logical-and perhaps chemical-differences 
between varieties of the same atom. Finally, 
and above all, it is being made clear, espe­
cially by studies with tagged molecules, that 
on the plane of life practically every known 
law of physics and chemistry is involved­
in phenomena that are the highest illustra­
tion of the play and interplay of the forms 
of energy known to physics and of the 
forms of matter known to chemistry. Men­
delejeff first satisfactorily grouped the chem­
ical elements into families. If he were alive 
today he would, in revising his classifica­
tion of the elements, take especial note of 
their roles in the loftiest drama of which 
physics and chemistry are aware : the drama 
of life. 
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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 Bar 

Editor, Scientific American 

PATENT INJUNCTIONS 

WHEN a patentee prevails in a suit for 
infringement of a patent he is entitled 

to an injunction restraining further infringe­
ment of the patent. 

The question frequently arises as to wheth­
er a patentee can obtain a preliminary in­
j unction restraining infringement pending 
the trial of the case. As a general rule the 
courts refuse to grant preliminary injunc­
tions in suits for patent infringement unless 
the validity of the patent in suit already has 
been sustained in prior litigation or unless 
there is very strong proof of long acquies­
cence by the trade in the validity of the 
patent. Thus, in a recent suit for infringe­
ment of a design patent the plaintiff applied 
for a preliminary injunction restraining in­
fringement pending the trial of the case. The 
patent had not been litigated before and as 
it was but recently granted there was no 
evidence of long acquiescence. The court 
accordingly refused to grant a preliminary 
injunction, stating ; 

"The mere presumption of validity attach­
ing to the patent from the fact of issuance 
by the Patent Office is not strong enough 
to win an injunction on the threshold of 
the suit. An adjudication by a court in a 
prior contested suit is generally accepted as 
settling the point of validity sufficiently to 
warrant a preliminary inj unction in a later 
case, provided also, of course, the proof of 
infringement is convincing ; and long acqui­
escence in the trade may serve as well as 
a prior adjudication." 

SHREDDED WHEAT 

THE manufacturer of the well-known bis­
cuit, Shredded Wheat, was awarded an 

injunction by the Circuit Court of Appeals 
for the Third Circuit, restraining a com­
petitor from using the name "Shredded 
Wheat" and from advertising or offering for 
sale a biscuit in the same form and shape 
as the Shredded Wheat biscuit. 

The case involved several important points 
of law. As a matter of fact the issues were 
so complicated that the Court first refused 
to award an injunction and then upon a 
re-argument it reversed itself and granted 
an injunction. 

One of the principal defenses was that 
the product known as Shredded Wheat had 
been patented in 1895 and that upon the 
expiration of the patent the name passed into 
tbe public domain along with the product, 
with the result that the defendant and the 
rest of the public had the right to use it. 
The Court gave this defense serious con­
sideration and agreed that where during 
the life of a patent a name has become the 
generic name of the patented article the 

name passes to tbe public with the expira­
tion of the patent. However, it found that 
in the case under consideration the public 
failed to avail itself of the right to use the 
name after the patent had expired and there­
after, due to the extensive advertising of 
the manufacturer of Shredded Wheat and 
also due to the failure of the defendant and 
the rest of the public to avail themselves of 
the name, the name "Shredded Wheat" had 
become exclusively identified with the prod­
uct of the plaintiff. The Court then con­
cluded that the trade mark "Shredded 
Wheat" was valid and was the exclusive 
property of the plaintiff. 

Even more far reaching was the portion 
of the decision which restrained the de­
fendant from advertising or offering for sale 
a biscuit in the form and shape of plain­
tiff's biscuit. It appears that the biscuit had 
formerly been protected by a design patent 
and that the design patent had expired. Un­
der general principles of patent law, upon 
the expiration of the patent the subject­
matter thereof becomes public property. The 
defendant naturally contended that since the 
design patent had expired he had the right 
to make a biscuit in the exact form shown 
in the design patent. The Court rejected this 
contention on the grounds that the design 
patent had been adjudged to be invalid prior 
to its expiration, and on the further grounds 
that the plaintiff and its predecessor had 
used the particul ar form for the biscuit for 
40 years and equity would not permit it to 
be copied. 

No REMEDY 

A SUIT cannot be maintained for in­
fringement of a patent application. The 

monopoly provided for in the patent statutes 
is not effective until a patent is actually 
granted. This is so elementary that the ques­
tion seldom arises in the courts. However, 
the question recently was presented to a dis­
trict court in a suit brought by a dress manu­
facturer against a competitor, charging in­
fringement of a design patent application. 
The Court dismissed the suit, stating ; 

"No patent has been issued for the dress 
style in question. Until a patent has been 
issued, an infringement suit will not lie." 

NOT FAIR 

IN a recent suit brought by the New York 
World's Fair Corporation, a publisher was 

restrained from using the title "World's 
Fair News" on a magazine. 

The New York World's Fair Corporation 
is a quasi public corporation organized to 
plan and operate the World's Fair in New 
York City in 1939. The court found that so 
much publicity has been given to the World's 
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Fair that the words had acquired a sec· 
ondary meaning and indicated the particular 
World's Fair that is to be held in New York 
City in 1939. On the ground that there was 
danger of confusion between the publisher 
of the magazine and the New York World's 
Fair Corporation the use of the name 
"World's Fair" on the magazine was en­
joined. 

PRICE DISCRIMINATING 

CONTRACTS 

A NEW York State Court has held that 
a plea ' of violation of the Robinson­

Patman Act is not a defense in a suit for 
breach of contract for the sale of merchan­
dise. 

The Robinson-Patman or Anti-Price Dis­
criminating Act is a Federal law amending 
the Clayton Anti-Trust Act and it prohibits 
discrimination in price, under certain cir­
cumstances, in the sale of merchandise in 
interstate transactions. In the case under 
consideration the defendants pleaded that 
the contract violated the Robinson-Patman 
Act in that the plaintiff had charged lower 
prices for identical merchandise to com­
petitors of the defendants. The court held 
that the Robinson-Patman Act did not ren­
der the contract illegal and that it was en­
forceable under the laws of the State of New 
York. 

TELEPHONE DIRECTORIES 

A COPYRIGHT on a telephone direc­
tory was held to be valid in a suit de­

cided by the Federal Court of Appeals in 
California. 

The telephone company had prepared a 
telephone directory of the usual type and 
had duly copyrighted it. From the list of 
names and numbers contained in the tele­
phone directory the infringers prepared a 
directory in which the telephone numbers 
were arranged in numerical sequence fol­
lowed by the names of the subscribers. 
The telephone company charged that re­
arranging the listings of the telephone . di­
rectory in this manner and publishing them 
constituted copyright infringement. The in­
fringers claimed that the copyright on the 
telephone directory was invalid and that 
regardless of this, since their directory rad­
ically differed from the telephone direc­
tory, their use of the telephone directory as 
a source of information was fair use, and 
did not constitute copyright infringement. 
The Court rejected both of these conten­
tions. It first held that directories were 
proper subject matter for copyright and in 
this connection stated ; "That a directory 
may be copyrighted is well settled. The prin­
ciple is recognized in the statute * * * * "  

With regard t o  the defense that the de­
fendants had made only fair use of the tele­
phone directory the Court stated ; "The 
inversion, without license, is not permitted 
merely because the holder of the copyright 
has not so used it." 

A question of human, if not legal inter­
est also arose in this case. The infringers 
were husband and wife. The wife presented 
the further defense that she was merely an 
employee of her husband and exercised no 
discretion, j udgment or responsibility as to 
the conduct of the business_ The Court held 
that this defense was without merit, and 
found that the wife took an active part in 
the conduct of the business_ 
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I N  ONE VOLUME 
Now O n ly $3.95 

F o r m e r l y  i n  f o u r  
vol u mes at $18.00 

ACTUAL 
siZE 

7% x 1 0% x 3" 
1 708 Page, . 800  I I lu,. 
t r at j o n s .  3 1  C o l o r  
P l ates . R e l n fo r e e d  
B f n d i n g .  Wei ght 6 
Pounds. 

An entire sc:ientific: educ:ation for the lay­
man. Almost two thousand pages of fas­

c:inating reading that c:over every field 
of sc:ienc:e ! 

Now through a miracle of modern bookmaking. 
this most fascinating and complete of modern sci­
entitle works has been brought within reach of 
e,eery purse-at the price of an ordinary booke Not 
a word has been left out ! Printed from the original 
plates, the volume is one of the most beautiful pieces 
of beokmaking in years. To see it is to want it. And 
now it can be yours for less than a fourth its for­
lller price. Easy to read, fascinating in its wealth of 
material, It covers every tleld of science ! 

"A monumental aChievement," the N. Y. H e rald  
Tri b u n e  calls it .  Indispensable for the student, the 
teacher and the library, this great authoritative 
work is now priced within reach of all. 

T H E  O U T L I N E  OF S C I E N C E  

By Professor J .  Arthur Thomson 

G e n eral  Co ntents 

ROOK I.  Introduction. The Romance of the Heavens. 
,]'he Story of E,-olution. The Struggle for Existence. 
The Ascent of Man. Evolution Going On. The Dawn of 
Mind. Foundations of the L'niverse. 
BOOK n. The \Vonders of  Microscopy. The Body· 
Machine and Its ',,"ark. How Darwinism Stands Today. 
Natural History : I. Birds. II.  Mammals. III. The In· 
sect 'Vorld. The Science of  the Mind : The New PSy· 
chology ; Psycho· Analysis. 
BOOK Ill. Natural History. IV:  Botany. Inter·Rela­
t ions of  I .. iving Creatures. B iology. The ' Characteristi<'s 
ot Lh'ing Creatures. The Romance of Chemistry. The 
Chem ist  a s  Creator. Meteorology. Applied Sc ience . I :  
The Marvels o f  Eledricity. II : 'Wireles s  Telegraphy and 
Telephony. III : Flying. 
BOOK IV. Bacteria. The Making of the Earth. The 
Science of the Sea.  Electric and Luminous Organisms. 
Natural History. V: '1'he Lower Vertebrates. The Ein · 
stein 'I'hE'ory. \Vhat Science Means for Man. Ethnology . 
The Story of DonH'sticated Animals .  The Science of 
Health. C lassified Bibliography. Index. 

i - - - - _ . - - rSEN D  COU PON- · ·  - - • • .• -.. 
: G. P. PUTNAM'S SONS 2 W. 45th St., N ew York : 
• Send me Thomson' s  Out l ine  of Sc ience f'oll1plete in one . 
• volume. I enclose $ 3 . 9 :'3  ( olus 30c postage ) .  • 
• N • 

• 
AM E . . 

• : ��� R ��S . . .. . . . e 

. . . . . . . . . .

. . . . . : 
. - - _ .  _ _  • • • • • • • • • • • • • • •  _ • • • •  ! 
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Books 
SELECTED BY 
THE EDITORS 

NEW FRONTIERS OF THE MIND 

By J. B. Rhine 

THE card matching and calling tests 
at Duke University-some described 

in this magazine, others in technical 
books that were rather hard to read, still 
others in the new magazine Parapsy­
chology-are now famous. Taking the 
investigation of telepathy and clairvoy­
ance wholly out of its old environment 
of hocus-pocus, and into the scientifically 
controllable surroundings of the labora­
tory of the university, the author has 
shown that both telepathy and clairvoy­
ance do occur (which is not by any 
means to make claim that whatever the 
charlatan says he has done is likely to be 
so ) .  The present volume tells in a plain, 
straightforward and entertaining style­
j ust as one might tell it orally-how all 
these tests were conducted and what 
happened. There is nothing whatever 
about alleged physical psychic phenom­
ena-table tipping, trumpet stunts, ma­
terializations, and so on-or of spirit 
communications. This research is con­
fined strictly to a study of extra-sensory 
perception between the minds of ordi­
nary living persons, chiefly average col­
lege students and instructors ; also per­
ceiving inverted cards. There is no smell 
of occultism or medieval mysticism about 
the Duke experiments.--,-$2.65 postpaid. 
-A . C. l. 

THE NEWER ALCHEMY 

By Lord Rutherford, Prof. Exper. 
Physics, University of Cambridge IN this little book the famous physicist 

describes the different methods used 
in transmuting the elements, and dis­
cusses the considerations surrounding 
the subj ect.-$1 .60 postpaid.-A . C. [.  

THE AMERICAN ANNUAL OF 
PHOTOGRAPHY, VOLUME 52 

Edited by Frank R. Fraprie PHOTOGRAPHIC annual time is here 
again. First of the lot to reach this 

reviewer's desk is the 1938 edition of the 
dean of all photographic annuals. As 
usual, it presents a series of almost 100 
outstanding photographs which were se­
lected by the editor from over 7000 
prints. Accompanying them is a series of 
articles on up-to-date phases of modern 
photography, written particularly for 
the serious-minded amateur. One of 
these that deserves special mention is 
entitled "Studio Portraiture with a Mine 
iature Camera." In this particular sec­
tion the reader is shown the various 
types of portraits, and accompanying 
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Is death the end of the road? 
I M M O R TA L I TY 

By W. G. Langworthy Taylor 

Have you read Dr. J. B. Rhine's 
astounding book on the Duke 
University experiments in men� 
tal telepathy, Extra-Sensory Per· 
eeption ? Are you, like all the 
world, watching with curiosity 
the significant discoveries which 
scientists are making every day 
about the human mind? 

Timely and provocative, Immortality has 
much to tell us concerning the theory of 
the afterworld as interpreted by modern 
p sychic research. vVritten by a former 
p�ofessor at the University of Nebraska, 
WIdely known for his previous books in 
the psychic field, such as Katie Fox, this 
new book represents a valuable correla­
tion of all available material within a 
definite scope, in support of the theory 
of the afterworld. 

623 pages. At  any bookstore, $3.50 

BRUCE H UMPH RIES, I NC • • • •  BOSTON 

WANTED: MANUSCRIPTS 
New York Book Publisher respect· 
fully solicits worthwhIle manuscripts . 

F ORT U NY'S, P u b l i ,hers-45 We,t 45 St .. N. Y. C.  

Announcing 
A New Book by 

S I R  J A M ES J EANS  
"Science 

and Music" 
A book written by an emi­
nent scientist for musicians and 
for everyone interested in that 
broad subj ect, including the 
nature of vibrations, the me­
chanism of musical instru­
ments, the theory of acoustics, 
etc. $2 . 7 5  
T H E  M AC M I L LAN C O M PANY 

60 Fifth Ave . • N.  Y. C. 

Brand new ! Just Published! 
TRICKS. TOYS A N D  T I M  
A Book o f  Model · M ak i n g  a n d  M a g i e  

By Kreigh Collins . C l f' a r  directions f o r  making 
many tri('ks and all  sorts of unus.ual toys. from 
a Gloucester fiRhing sr'ilOoner t o  fire engines that 
throw a real stream. Illustrated. . . .. . . . . . . . . $ 2 . 0 0  

HOW TO MAKE 
E LECTRI C  TOYS 

By Raymond F. Yales.  Presents the fundamentals 
of e1Ectricity and how to make a wiele variety 
of toys and gadgets run by electri city . . . . . . . .  $ 2 . 0 0  

WORKING WITH TOO LS 
FOR FUN AN D PROFIT 

Ry A. Freu('rick Coll i m . . A ('ompl ete and per· 
ft:'ctly planned manual for home carpentry. Illu�· 
trated. . . . . . . . . . .  , . . . .  $ 2 , 0 0  
D .  A pp leton- Century Co . ,  35  W. 32nd St . . N .  Y .  
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drawings indicate exactly how they were 
lighted. There is, of course, the usual 
helpful appendix of the latest formulas 
and photographic information.-$2.40 
postpaid.-A . P. P. 

SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT 
By C. J. Lynde 

CUT several tiny boats out of paper 
with a slot at the stern of each, 

place a piece of camphor in the slot of 
each and watch the boats propel them· 
selves in a tub of water. Invert a tumbler 
quickly over a piece of burning tissue 
in a vessel filled with water and watch 
the water being forced upward into the 
glass. These two samples of simple home 
tricks easily explained by simple physi. 
cal laws are given to show the general 
type of the 200 experiments in this vol· 
ume. Each experiment is illustrated with 
drawings which show exactly how it is 
performed. A key to the reasons for each 
phenomenon is contained in the back of 
this neat little volume. For young boys 
and grown·up boys.-$1.35 postpaid.­
F. D. M. 

THE MAKING OF A SCIENTIST 

By Raymond 1. Ditmars 

RECOLLECTIONS and adventures of 
a famous naturalist. Easy, pleasant 

reading, humorous and chatty, cover· 
ing incidents connected with boyhood 
collecting and attempted menagerie 
keeping in a New York apartment, also 
later episodes with rattlers, monkeys, 
bears, giant bats, snakes, the paradox 
frog, and other animals. A book that 
would make an elderly reader wish he 
had been a naturalist, or lead a youth 
to decide to become one.-$2.90 post· 
paid.-A . G. I. 

THE TRAFFIC IN HEALTH 

By Charles Solomon, M. D. 

A DISCUSSION, rather lively and 
pointed, of patent medicines and 

cosmetics. The patent medicine racket 
and what to do about it ; disease and its 
treatment ; habit· forming, sleep·produc· 
ing, and pain· killing drugs ; the science 
of nutrition and the lunacy of diet fads ; 
the habits of the digestive tract ; too fat 
or too thin ; infections and antiseptics ; 
cosmetics-these are the contents. Other 
books, written by laymen, have lambast· 
ed the quack racket, but the present one 
is by a physician. The author is fearless 
-names names without evasion or equiv· 
ocation.-$2.95 postpaid.-A . G. I. 

For sale by 
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24 West 40th Street 

New York City 
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EIGHTY 
by DR. E. F. N O RTH R U P  

A n  Autobiog raphy-Inventions a n d  r�fl ections o f  a scientist 

Written by a great 
Scientist 

* 
Expla in ing  interp lanetary 
travels 

* 
Future rocket sh ips 

* 
The electric g u n  of 
tomorrow 

* 
Life from 1 920 to the 
year 2000 A. D. 

* 
The Ideal Gift for Christmas 

A SC I ENT I F I C  T R I UMPH 
Acclaimed by Scientists and Writers as 

the Book of the Age 

·c. W .  PIERCE, Professor of Physics at Harvard 
U niversit;y, says : 

"I have read with great interest Dr. E. F. 
Northrup's book 'Zero to Eighty,' which shows 
vivid imagination, great skill in  the application 
of analysis to a fanciful subj ect, and high liter· 
ary excellence in the portrayal of a great 
scientific romance. "  

BRA D L E Y  STO U GHTON, Professor i n  charge 
Metallurgical Enginee1'ing, Lehigh University� 
says : 

"I spent many happy hours with IZera to 
Eighty. '  I maginative vision is one of the factors 
which has been, I suppose, the most creative in 
advancing our civilization. I am sure that it 
must have been fascinating to the author to 
roam around in this intellectual atmosphere, and 
it makes delightful reading." . 

C. L. IPSEN, Manager, Industrial Heating, Gen· 
eral Electric Co., says : 

HI have found IZero to Eighty' intensely in­
teresting, particularly so since I have witnessed 
the realizatiolJ. of  so many of Dr. Northrup's 
dreams. It  is to m�n of vision like him that we 
o we most of our own progress. "  

WILLIS R. WHITNE Y, Vice President in 
charge of General Elect1-ic Co. Research, says : 

n l nt r i g u i n g ,  a m b i t i o u s  a n d  i m a g i n a t i v e .  
Youth will like i t  a n d  the oldsters will t r y  t o  
understand, even t o  criticize, t h e  hard parts, and 
yet the truth he helps to disclose will also pre· 
vail. For myself and the other kids, I wish we 
had more such bold, good-willed, and imagina­
tive science writers, and still more material 
from this one." 

COLIN C. FINK, Head, Electro·chemistry Di· 
vision., Colu mbia University, says : 

"A trip to the moon is no longer a figment 

of the imagination as Dr. Northrup indicates 
in most convincing manner. The conclusions are 
based on numerous scientific experiments car­
ried out by the author and on very elaborated 
calculations. The book will be welcomed not onlY 
by those scientifically inclined, but also by the 
large group of individuals who have little or no 
scientific training, but who possess a high regard 
for the accomplishments and future possibilities 
of the scientist and engineer. "  

N. R. STANSEL, widely known Author and 
Engineer, says : 

"This book is unique in that it combines a 
fascinating narrative, scientific interest, and a 
proj ection of imagination to illustrate a knowl· 
edge of new forces at man ' s  command. The story 
alone is sufficient reason for the book, but its 
contribution to scientific knowledge is its real 
and lasting value. " 

HENR Y NORRIS R U SSELL, of Princeton Uni· 
versity, Former President A merican A stronom­
ical Society, says : 

"The book differs from almost all others in 
which voyages in space are described, since the 
mechanical and dynamical problems involved 
have been considered by a competent man of 
science, and the narrative is quite free from 
those blunders which disfigure so many similar 
stories. The manner in which the voyage i s  pre­
sented, as an incident of a full and active life, 
adds to its verisimilitude, and to the interest of 
the novice. ,. 

CA PTAIN S. L. CONNER, U. S. A rmy Ord· 
nance Dept., says : 

" IZera to Eighty' is to me a unique literary 
effort. It  presents, in unmistakable terms, the 
inspiring philosophy of a man who has one of 
the foremost technical brains of our time." 

For years to come e n g i neers, i nventorf, aviators, m eta l l u r g ists, m il itary ex· 
perts, in fact students of every branch of technica l  science will h ave need to 
refer to this book.-B UY N OW. 

I l l u strated . Cloth . $3.00 

THE SC I E NTI FIC PUBLISH I N G  CO. 46 Park Place, Princeton, N.  J. 



384 

NEIf' THRILL§ 
ond �cienfific �nowledge for Experi Inenters 
Now you can perform amazing 

scientific experiments in the Con­
trol 01 Light by Polarization. With 

thIs newly developed POLARISCOPE 
you can reveal gorgeous hidden colors 
of light in colorless crystaline materi­
als, identify chemical crystals by their 
colorful patterns, demonstrate safer 
night auto driving by preventing head­
light glare, see llOW hidqen depths in 
water are revealed by removing surface 
re:Oectlons. learn how invisible straIns 
in glass are detected, and perform other 
miraculous feats with polarized light. 
AU these Scientific wonders can be 
demonstrated with the new 

POLAiloSj'[ftUNIOR 
EXP ERIMENTING OUTFITS 

These Outfits contain materials, equipment, apparatus 
-including the newly developed ScienceCruJt POLAIU­
SCOPE-and instrUctions with which you can perform 
hundreds of new, interesting� and educational experi­
ments which demonstrate the latest development of the 
scientific world-the control of light by Polarization! 

Three Attractive Outfits 
each including the SCIENCECraft POLARISCOPE 

$3.00 $5.00 $10.00 
Ask for SCIENCECraft POLAROID JUNIOR 

Experimenting Outfits in your favorite store. It 
unobtainable, we w1ll send any Outfit. fully pre­
paid, upon receipt of price. __ of Home Experiments con­

taining startling tricks and ex-

\ " periments you can do with ma­
terials found at home, also a , \  Christmas Present Mystery 
and full information about 
C H E M C R A F T  a n d  
SCIENCECraft Experiment­
Ing Outfits. 

The PORTER C H EM ICAL COMPANY 
97 J 2  Prospect Avenue H agerstown,  Maryland 

INDEX 
Vol. 1 5 7  

July t o  December 
1937 

Printed in a fonr-page folder form, 

identical in size with the maga­

zine, this index of Scientific Amer­

ican may be filed with your De­

cember 1937 issue, put in your 

loose-issue binder, or bound in­
tegrally with the volume. 

Complete 0 Accurate 
Cross-Referenced 

The index will be sent on refluest. 
Please enclose three l�ents in ,<;tanlps. 
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Bread, Buller, and Jam 

lor 13,000,000 People 
ARE you one of these 13,000,000 people? Does 

.l"1. the income which supports you come from 
making or selling automobiles, radios, electric 
refrigerators, or movie films? If so, you are one 
of them. You are one if that income comes from 
the rayon or aluminum industry, or any of the 
other industries which have grown up in a 
single generation. 

A utomobiles, radios, gasoline, aluminum-these 
and many other products exist today because 
industry sought new products and better ways 
of building old ones. And after unearthing these 
new products, industry developed them, found 

wa ys to build them better, means to sell them 
at lower prices. 

Today, these industries not only employ millions 
but -through demands for steel, coal, cotton, 
transportation-they help support millions 
more. 

Some of the greatest advances in this work 
have been made through the use of electricity. 
Through it new products have been developed, 
and the efficiency of all industries has been 
increased. In most of these modern electrical 
developments, General Electric research and 
engineering have· pioneered. 

G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric 

GENERAL�ELECTRIC 
LISTEN TO THE G-E HOUR OF CHARM, MONDAYS, 9:30 P.M .. E.S.T., NBC RED NETWORK 



JUST C OMPLETED • . •  AFTER YEARS OF PREPARATION • • .  THE MOST eD�Jl­

MOST aut1utUJ..aJ.ioJl- REFERENCE WORK OF PRACTICAL SCIENCE IN EXISTENCE 

Lns great new work presents, for the first time in one 
volume, all the knowledge of science known to modern 
man. In authority, in completeness, in sheer physical size 
it surpasses any similar volume ever published. If your 
work, study, or reading is concerned with any branch of 
science, you will find that this is just the volume you have 
needed for years. 

From Fundamentals to Latest Advanced Discoveries­

Principles, Methods, Formulas-Clear Charts, Diagrams 

FOR the student, the hobbyist, the manual worker. 
each entry is explained in simple, broad terms 

that are easy to understand and that serve as an 
illuminating introduction to the detailed and more 
advanced information which follows. The ample 
cross-references make it easy to follow a complete 
course of study on any chosen subject. By this flex­
ible plan of arrangement, the professional scientist, 
who wants specific information instantly, either in 
his own field or any related field, can find it in a few 
seconds in its alphabetical place-comprehensively 
treated in the language he works with-the language 
01 science. 

12 Volumes in One 
The vast wealth of useful information in the Scien­
tific Encyclopedia. if published in the ordinary way. 
would fill more than 12 average-size volumes. Here is 
just a brief outline of some of the subjects covered: 

MAIL THIS COUPON 
Send No Money Now Unless You Wish To 

D. YAN NOSTRAND CO •• Inc .• 

250 Fourth Avenue. N. Y. 
Send me Van Nostrand's SCIENTIFIC ENCY­
CLOPEDIA, complete in one volume, 1500 pages, 
bound in library buckram. Within 10 days I will 
either return it or pay you the special pre-publication 
price of $8.95 in the following installments: $2.95 
as first payment, and $2.00 monthly for three 
months. (S.A.12-37) 

Name .. 

Address ... 

City and State .. 

Reference .. 

Address .. 

o !i'0r free catalog of be'lt book.� of practical i1!struction aml 
technical information, c1leck liere. l! you do not want Ole 
Scientific E'1Icycloped·ja cro.�s out paragraph above. 

CHEMISTRY: Chemical elements-symbols, 
atomic number, atomic weight, density, hard­
ness, melting point. etc.-common reactions, 
occurrence in nature, method of production 
from ores, uses in industry. Compounds-full 
information, including manufacture and use. 
Organic compounds; industrial products. Ag­
ricultural chemistry, food chemistry. 
PHYSICS: Mechanics, heat, light. sound, elec­
tricity. magnetism, X-rays, fully covered; 
principles and application profusely illustrated. 
MATHEMATICS: From fundamentals of arith­
metic to algebra, geometry, trigonometry, cal­
culus, differential equations, etc.; with special 
emphasis on their application to science. 

ASTRONOMY: Articles cover the entire sub­
ject. Each important constellation is shown on 
a star map so that it can be easily located in 
the sky. Complete information on planets, use 
of telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the 
tiniest single-celled organisms up to man him­
self, including vast numbers of common in­
sects, mollusks, worms; birds, fish, reptiles, 
mammals. 
MEDICINE: Thorough coverage of anatomy. 
circulatory system, nervous system. muscular 
system, skeletal system, excretory system, etc. 
Vitamins, hormones. Bacteriologv. Diseases­
symptoms, diagnosis, treatment. Drugs. Latest 
researches �nd findings. 
MECHANICAL ENGINEERING: Principles 
of mechanics, machine design, engineering 
parts and instruments. Types and functions of 
bolts, cams, gears, and other fundamentals up 
to automobiles, aeroplanes, locomotives, etc. 
Steam, gas, gasoline, diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, 
highways. railways-every subject thoroughly 
explained. 
ELECTRICAL ENGINEERING: Motors, gen­
erators, lighting, radio and television-every 
branch fully covered and clearly illustrated. 

The foregoing is only a partial list of. the 
countless special subjects covered. You will 
find hundreds of articles on GEOLOGY, BOT­
ANY. NAVIGATION. CHEMICAL ENGI­
NEERING, and. in fact, any special branch of 
science in which you want information. 

A Big Volume, Size 7'14 by 10% 
Inches. Bound in Library Buck­
ram. Thumb-Notch Index. 

Prepared By Foremost 
Scientific Specialists 

Representative of the high au­
thority incorporated in this En­
cyclopedia is the following par­
tial list of contributing editors: 
W. K. Green, Amherst College­
Astronomy; F. T. Morse, of Vir-
ginia-M echanical IEngineering; L. 
L. Smail, Lehigh U.-Mathematics; R. M. 
Field, Princeto!'-Geol0j(y; R. K. Strong, 
Rose Polytechnic-ChemIstry; A. W. Lind­
sey, Denison U.-Zoology; L. D. Weld. 
Coe College-PhYSICS; R. S. Mueller, M.D .• 

Columbia-Medicine ; and many others. 21 
Contributing and Consulting Editors in all 
supervised the making of this great book. 

Save 10% Order at this Low 
Pre-Publication Price 

The Scientific Encyclopedia, now coming from 
the press, will sell for $lo-an amazingly low 
price for this great book. By placing your 
reservation now, however, you may have this 
volume at the special pre-publication price of 
only $8.95-payable in easy monthly install­
ments. Send no money now. Just mail the 
coupon. 

READ IT FREE 
It is difficult in this limited space to give you 
a completely adequate idea of the immense 
amount of material contained in the Scientific 
Encyclopedia. See this volume for yourself. 
without expense or obligation. We will send it 
to you for free examination. Read it, use it 
for 10 days. If satisfied, you may pay the 
special low pre-publicatien price of only $8.95 
in easy monthly installments. If for any reason 
you wish to return it. you will not be obligated 
in the least. Mail the coupon at once. 

D. VAN NOSTRAND CO., Inc. 
250 Fourth Avenue NEW YORK, N. Y. 


