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By As Little As 3/100,000 Inch 
A MEASUREMENT that is finer 

than the one-hundredth part of a 
human hair. This man measures the 
expansion, by heating, of a piece of 
metal. If this expansion deviates by 
as little as 3/100,000 inch from the 
expansion of the material it is to 
match, only failure can result. Such 
precise measurements made possible 
the new all-metal radio tube. 

Measurements of equal precision, in 
General Electric laboratories, are 
fundamental to the further develop
ment of quality in design and manu
facture of General Electric products. 

Careful measurements made possible 
the hermetically sealed G-E refriger
ator, with its lifetime dependability 
and its low-cost operation. Precise 
measurements, by G-E scientists, of 
electric currents in vacuum tubes 
ha ve led the way to present high 
standards of radio reception. 

These are but a few examples of the 
contributions of scientific research and 
engineering in General Electric lab
oratories in Schenectady-contribu
tions which have stimulated new 
industries, increased employment, and 
provided greater comforts of living. 

G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric 

GENERAL. ELECTRIC 
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DRAMATICALLY symbolizing industry in America, 
which may be said to be founded largely on the develop

ment of machine tools, is the intriguing photograph repro· 
duced on our front cover. Showing a workman in the shop 
of the Mission Manufacturing Company, Houston, Texas, 
engaged in grinding a reamer, its prosaic features have been 
given an unusual interpretation by the art of the photog
rapher, coupled with an appreciation of the subject. 

SCIENTIFIC AMERICAN, January, 1 937. Vol. No. 156,  No. 1,  entered at the New York, N. Y. Post Office as second class matter June 28, 1879, 
under the act of March 3rd. 1 879; additional entry at Greenwich, Conn. P ublished monthly by Munn & Company, Inc., 24 West 40th Street, New 
York City. Copyrighted 1936 by Munn & Company, Inc. Great Britain r ights reserved. Subscription price $4.00 per year. Canada $4.50. Foreign 
$5.00. Manuscripts are submitted at the aqthor's risk and cannot be returned unless a c companied by postage. 



50 YEARS AGO IN • • • 

(Condensed From Issues of January, 1887) 
------------------------------- -------------------------------

AIRSHIP-"The accompanying engraving i llustrates an aerial 
vessel and propell ing wheel, the invention of Mr. Moses S. Cole, 
of Grey town, Nicaragua, Central 
America . . . .  It is  claimed that 
this vessel can be raised, lowered, 
steered, and propelled in any 
direction at the will of the pilot. 
The vessel is provided with a 
central compartment having sllit
able rooms for the accommodation 
of  passengers and crew. On the 
top of the ceiling is secured an 
inflated balloon of semi-spheroidal 
form . ... The main driving shaf t  
is placed transversely across Ihe floor, and i s  formed with a 
crank at its center, to wh ich the motor is co u pled. On each end 
of  the shaft . .. is secured a wheel having several wings, which 
open and close automatically, according to circumst ances; these 

wheels serve to raise or lower the vessel. Wheels s i milar in con· 
struction are placed at the ends of the vessel. . .. The wheels are 
each mounted on a shaft having crank arms, which receive a 
rotary motion from the main shaft hy s u i table connect ions. The 
end wheels steer the vessel in any direction, and propel it in a 
horizontal plane." 

RAILROAD ANCHOR-"The Railroad Gazette proposes the fol· 
lowing : To have an anchor to drop from the rear end of  tra in  
and engage with the  t ies  . . . .  By having a good long spring to 
ease the shock when the anchor came to a Learing, in addition 
to the relief which would come from the draw springs of the 
entire train without any expense at ali, a tra in  might easily be 
brought to a stop within 15  or 20 feet from an ordinary passenger 
speed, if something did not give way." (!) 

BRICKS-"It may not be known to some what causes the differ· 
ent colors in bricks. The red color of bricks is due to the iron 
contained in the clay. In the process of burning, the iron com· 
pounds are changed from the ferrous  to the ferric condition 
and rendered anhydrous, thus developing the color. Certain clays
like those in the vicinity of Milwaukee, for instance-contain 
little or no iron, and the bricks made from them arc l ight or cream 
colored." 

PILE DRIVING-"In Pesth, Hungary, dynamite has been suc· 
cessfully used for driving piles. An iron plate 15 inches in d ia
meter and 3')i inches thick is placed in a perfectly horizontal 
position on the pile to be driven. A dynamite cartridge, in the 
form of  a disk, containing 17% ounces of dynamite, i s  placpd 
on the iron plate and exploded by electric i ty." 

MINICAM-"A remarkable photograph i c  apparat us,  to be u,cd 
for detective purposes or ordinary ponrait photography . . . i,; 
enclosed in a watch case which 
opens in the ordinary manner 
by means of a spring. As the 

reI, at intervals along its length, a series of exterior powder pockets, 
that communicate with the interior of the barrel. The ball is start
ed from the breech by a moderate charge of powder in the usual 
manner ; when the ball passes beyond the first pocket, the burning 
powder fires the charge contained in the pocket, and its pressure 
is added to that of the initial charge, and so on ; each pocket 
of  powder contributes successively to add a new pressure behind 
the projectile." 

BI1FFALO-"A gentleman is now successfully domesticating the 
American buffalo at Stony Mountain, :'vianitoba. Starting his 
herd in 1878 with four heifer calves and one bnll, it now numbers 
61 head ; the greater l1umber p"re buffal o, the rest half breeds." 

FARM SCIENTISTS-"The fanner or his laborers to·day do 
not one h undredth of  the act ual work. Steam or horse driven 
machinery are the agents. The farm is converted into a factory. 
Grain is  sowed and fertil izers are distributed by machines. Im
proved culti vators are used in treating growing crops. After har
vesting by power, thrashing machines are substituted for the old 
time flails. The farming of 50 years ago is  hecoming a lost art. 
To a great extent, the farmer is  deposed from his position as 
the princ ipal producer of a region's wealth. This honor must 
he shared by others. The chemist has had his  part in the change, 
but the inventor stands above all in this. To him the new con
dition is principally dIlP." 

FLOA TTNe CRANE- "This crane . . .  has a jib of sufficient rake 
and height to command t he hatches of the largest ocean steamers, 

and is also adapted for lifting dock gates 
in and out of place for repair. For this 
l atter p u rpose it was necessary to provide 
lifting power for 100 tons, with a projec
tion of  about 6 ft . over the side. The ex
treme rake of the jib is 49 ft., which gives 
a projection of  22 ft. 6 in. over the out· 
side of the fender limbers when the jib 
i s  athwartship, and the weight which can 
be lifted at this rake is 30 tons. Any load 

between 30 and 100 tOilS can, of co urse, be lifted at an inter· 
mediate rake." 

GREEN RAY --"The green ray is a flash of  emerald colored 
light, said to be observed sometimes for a second or half a second 
at the moment the sun's disk disappears below the horizon, and 
j u st when one sees only a very small segment of its surface." 

LICK OBSERVATORY-"The San Francisco Chronicle says the 
crown and flint glasses of  the great objective of the Lick Obser
vatory have arrived safely at the summit of Mount Hamilton. 
The hoxes containing t h e  glasses were taken to the south room 
of t II{' j)hs�rvatory, wherp a fire had been started hours before 

to produce the proper temper· 
atllre." 

case opens, a miniature cam
era shoots out for a moment, 
shuts up again, and the thing 
is done." 

AND NOW FOR THE FUTURE P A T E N T SYST E M-"All 
who are interested in patents 
should keep a watchful eye on 
Congress. At every session 
efforts are made to secure the 
virtual abrogation of the 
patent system, which, if not 
perfect in every respect, has 
aided in an important measure 
in placing the United States 
ahead of the rest of  the world." 

MULTICHARGE C A N · 
NON-"Colonel Haskell asks 
Congress for an appropriation 
for the further test of the 
multi charge gun . . . (which 
has attached) . . .  to the bar· 
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«TRANSPORT A TION is the keynote of our Feb
'-\ ruary number-transportation as it affects your 
daily life and business. Noted authorities on various 
phases ( see note on page 9 of this issue ) have pre
pared articles that are outstanding. If you are not a 
subscriber, better order a copy from your newsdealer 
now--or, better yet, sulJ;scribe. 



Personalities 
• In 

Research 

A VERSATILE and prolific i nvpntol'. 
Dr. Chuhb, who is the D irector of 

Research Lahoratori.es of Westinghouse 
Electric and Manufactur ing Company, 
has 120 patents in his own name, in ael 
d i tion to numerous others developed in 
h i s  position as Research Director . Elec
tric weld ing, el ectric measurenwnts. 
rectifiers, elevelopmf'nts in metall urgy. 
cireuit interruption ,  radio, electric lH'at
i ng, machinf' df'sign, developmf'nt of 
materials, surge generators, housellt,ld 
refrigeration , i nverse refrigeration, com
munication and signalling, electron ics. 
el ectrolyt ic treatment of wirf's, chemical 
systems for maintain i ng temperatlll'f'S, 
el im ination of automobi le headl ight 
glare, have bef'n his chief fields of a<,
tivity. His mo�t important work, Dr. 
Chubb believes, has be('n in the dc,ve]
opment and application of magnetic ma
terials, particularly s i licon steeL 

Dr. Chuhb, who is widely known for 
his research act ivities, lias contrihuted 
greatly to the advance of modern prog
ress, He has heen associated with the 
Westinghouse company s ince 1905 and 
has been its Director of Research Lah
orator ies since 1930, 

While still a very young man, Iwfore 
most people were thinking of what sine" 
has become such an outstanding factor 
in the growth of American culture and 
civilization, Dr . Chubb was deeply in
terested in radio and its tremendous po
tentialities. When he was still a high 
school student, he performed his first 
experiments in this connection ; and, 
later, as a graduation thesis, gave an 
exhihition of experiments in wireless 
control, including such picturesque 
demonstrations as firing a mine, r inging 
bells, and the like, 

Born at Fort Yates, North Dakota, in 
1882, he spent his early days at that 
place, where his father, an army officer. 
was stationed, After having received his 
preliminary education, he attended Ohio 
State University, from which he was 
graduated in the class of 1905 with the 
degrees of Mechanical Engineer and 
Electrical Engineer. In the same year he 
entered the apprenticeship course of the 
Westinghollse Electric and Manufactur
ing Company. When his training in 
that special COllrse was completed, he 
was given a position in the company's 
engineer ing department, and was as
signed to the laboratory of standards, 

In 1907, he joined th� restOarch divi-

L. WARRINGTON CHUBB 

sion, and carried on in that connection 
a large Humber of scientifie investiga
tions, Of special importance was the 
comprehensive study he gave to the 
preparation and properties of magnetic 
steeL In 1910 he was placed in charge 
of the electro-technical section of the re
search division. In the course of the 
World War his assi gnments were largely 
of a military character, including the 
invention of methods to detect suhma
rines, the development of new types of 
underwater mines and bombs, subma
rine storage batteries, manufacturing 
problems on small rifles, gas masks, 
treatment of shells, and shrinking of 
large ordnance, He was also engaged 
in the study of various types of apparatus 
and phenomena as an assistant to Mr. 
Lamme, of the Naval Consult ing Board, 

In October, 1919, he represented 
America as a delegate to the Interna
tional Electro-Techn ical Commission in 
London, England, and again in March, 
1920, was sent as a delegate to the meet
ing of that committee in Brussels, Bel
gium, Tn 1920, after the Westinghouse 

company had definitely entered the 
commercial wireless field, he was made 
manager of the Radio Engineering De
partment. Early in 1930, Dr. Chubh 
went to Camden, New Jersey, to occupy 
the position of assistant vice president 
of engineering of RCA-Victor Company, 
In June, 1930, he returned to the West
inghouse organization as Directo r of 
.Research Lahoratories, 

He is a director of Polarized Lights, 
Inc" and was a director of Audio Vision 
Appliances and the American I nstitute 
of Electrical Engineers, 

In the spring of 1933 he was awarded 
the Honorary Degree of Doctor of Sci
ence at Allegheny College in recogn ition 
of his outstanding achievements in the 
field of electrical associated sciences, 

It is our happy privi l ege to announce 
that, beginning with this issue, our read
ers will have the benefit of the counsel 
of Dr. Chubh, for he has accepted the 
position of Contribut ing Ed itor for Sci
entific American, This appointment has 
heen made in furtherance of our "Re
search Leaders Help Us Edit" program. 
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S A C R E D  S C AVE N G E R S  N O W  

RESOURCEFUL ENGINEERS 
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SO seemingly intelligent are the antics of those 
energetic and enterprising insect skatologists, 

the tumble-bugs, that most persons having the in
stincts of the engineer or rigger will often spend 
hOllrs watching a pair of them, male and female, 
rolling a ball of dung over hill and dale (so it must 
seem to them) toward some suitable place where the 
eggs may be laid in it and a safe burial made un
til the grub of the young hatches_ In overcoming 
obstacles they show remarkable resourcefulness. 
These familiar beetles are the very same as those 
depicted in the Sacred Scarabs of ancient Egypt 



Tramping on one another's heels, perhaps, but not WPA workers ; these Chinese are working hard for 10 to 15 cents per day. 
For half a mile back from the working face of the dike under construction, loaded wheelbarrows occupy all available space 
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New and old channels and the dike system where 
the break occurred; also, section of closure dike 

Yellow River Breaks Dikes . . . Chinese Re

build • . •  Huge Engineering Job Done With 

Hand Labor ... Anci ent Chinese .Methods 

By O. J. TOD D 
Consulting Engineer to the Shantung Government 

and the Yellow River Commission, China 

THE Yellow River, rising in snowclad peaks of Tibet and flowing 
for 2700 miles through nine of China's provinces to the Gulf of 
Chihli, offers a challenge to the ingenuity of man. In the late 

autumn, winter, and spring it is docile enough. In the summer its 
dragons writhe, as the Chinese put it, and the battle is on between 
man and this great mud-carrying stream. 

This river has been building up the Great Plain of China for 
ages by depositing enormous loads of mud on the adjacent lands 
when, in high flood stages, the earth dikes give way and the silt
laden waters flow over the bordering farming region. 

A serious dike break along the lower 400 miles of this river 
means great disaster to the countryside. The country is so flat that 
the river does not readily return to its original bed as a faithful 
horse returns to his stall after a run and roll. After a major break, 
a prolonged fight ensues before the river is back in its former course. 
These battles are not easily won, for the scenes of the most dangerous 
breaks are usually out on the plains that are composed of very fine 
soil which is easily eroded. There are no hills or rocky ledges to 
which the repair work may be tied. 

The maximum flood of modern times on this river occurred in 
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August, 1933, when the peak of the flow 
passing the railway bridge in Honan was 
approximately 800,000 cubic feet per 
second or 50 percent greater than engi
neers had formerly estimated would be 
the size of a major flood_ This caused 
dike breaks on both banks near the 
eastern border of Honan, and the fol
lowing year further breaks occurred on 
the north bank nearby so that the only 
remaining barrier to the north was a 
badly protected earthen dike. If this 
should break in time of another major 
flood, then the city of Tientsin with 
over a million population would be 
doomed. The history of the migrations 
of the Yellow River's course shows that 
from 2278 B.C. to 11 A.D. this river 
em ptied into the sea across the flats 
where Tientsin now stands. Thus it now 
threatens the safety of both rural and 
urban dweller. In the rainy season it can 
quickly become a fury whose control is 
never certain. 

WHEN a major flood came out of the 
loess hills of western Honan down 

the channel of the Yellow River in 
July, 1935, lack of vigilance in patrol 
and an unsuspected weakness in the 
earthwork caused the south dike to be 
breached in several places without even 
being overtopped. The village of Lin
paochi near the western border of Shan
tung Province (a town of 5000 inhabi
tants ) lay across the new path of the 
river. Now its ruins are being excavated 
from a soil cover six to eight feet in 
depth. Deposits of fine silt to a depth of 
three feet were found 50 miles away 
from the breaks when the waters re
ceded. 

This flood continued through western 
Shantung and northern Kiangsu prov
inces until it reached the Yellow Sea, 
nearly 300 miles from the break, close 
to the old mouth of the Yellow River 
from 1324 to 1852. It takes months for 
the river to dig a new channel even 
across the Great Plain of China since 
the water is not confined to a narrow 
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channel but spreads out over the nearly 
level farming country. By January, 
1936, the entire river's flow was pouring 
through a wide breach that then in
cluded the several small ones. A great 
lake of varying width soon developed 
with a total area of 6000 square miles; 
and a population of 4,000,000 was di
rectly affected. Here the average farm
ing and village population totals about 

Twisting hemp into ropes by the 
ancient Chinese method; and, be
low, the ropeway near the dike job 

700 per square mile. The losses in erops, 
buildings, and other property totalled 
75,000,000 dollars. 

When serious breaks of this sort occur 
along the Yellow River dikes, the ma
jority opinion favors a program of re
verting the flow back to the old channel. 
But many times in China's history such 
attempts have been unsuccessful, as in 
1852 when the lower river swung far to 
the northeast and has remained there 
ever since. There were many who advo
cated letting the river follow its new 
trend after the last great catastrophe 
but the authorities decided to use all 
available means to force the river back 
into the bed it had left in July, 1935. 
This work was undertaken in November, 
1935, and completed by early April, 
1936. It entailed four months of inten
sive effort by many thousands of men 
employing methods not familiar to 
Americans of today yet most practical 
and interesting. 

ON our own Colorado River we had 
struggled with a similar problem 

30 years ago and put that stream under 
control by using a wooden trestle from 
which many train loads of rock were 
dumped to form the core of a rock-fill 
dam which was later waterproofed. In 
1923, I had successfully used a similar 
method on the YelIow River in eastern 
Shantung where the problem of throw
ing the entire river back into its old bed 
was very much the same as confronted 
the Chinese here near Linpaochi and 
Tungchuang in western Shantung. But 
this time advocates of the old Chinese 
method, with certain modern improve
ments, prevailed, and the so-called "con. 
traction" method was adopted. It had 
the advantage of being applicable in the 
winter months before it was safe to drive 
piles for a trestle because of running 
ice and ice jams. Its greatest disadvan
tage lay in the possibility that the soil 
at the closure might be loose and there
fore rapid scouring would take place as 
contraction proceeded. But a good site 
was found where a sufficiently thick lay
er of clay prevented rapid cutting of the 
bed while the closure work proceeded. 



Here came the tug of war. During tlw 
last month on the job, work went for
ward night and day to rush the closure of 
this gap-that at first was a mile and a 
half across-before the water with its 
increased speed cut a channel too deep 
to control. A cold winter that caused 
the river to be frozen for an entire 
month so that men could cross freely 
on the ice, delayed the operations, but 
with it came low stages of water. Usu
ally spring freshets bring the river up 
in late March, but this time the season 
was late and a race was run and won 
against this spring flood coming down 
from the melting snows of Tibet. The 
main closure was effected on March 27th 
and a secondary dike was completed 
eight days later. The spring freshet ar
rived April 12th. 

THE methods used were briefly as 
follows: The old earth dikes were 

raised and widened, starting well back 
along the old dike line. This main dike 
was continued toward the break, work
ing out from both ends with well 
pounded soil-all placed by hand la
bor, men carrying the earth in willow 
baskets or bringing it in by wheelbar
row if the distance was great. In the 
basket method, each man carries two 
rather flat baskets, one suspended from 
each end of a flexible carry pole that he 
balances on his shoulder. The total 
weight of a load is about 125 pounds. 
This is the customary way of handling 
short-haul earth work in China. The 
pounding of the earth in place is done 
in layers one foot thick by use of a stone 
"flapper" weighing about 80 pounds and 
tossed eight to ten feet into the air bv 
eight men with ropes so tied to thi� 
stone as to move it uniformly up and 
down. 

In all this work, the handling of earth 
is the largest item whether it be in 
building up a dike or excavating a chan
nel. Most of it is done on a piece basis 
by the "fang" (100 cubic feet ) or by 
the cubic meter. As the work advances 
toward the closure and wheelbarrows 

tossing a man in a blanket, 
the flapper is tossed by C�inese to 
compact soil. Below is the heavy 
flapper with eight handling ropes 

are used for the long hauls, many thou
sands of men are thus engaged and lines 
of these barrows are often held up tem
porarily while other parts of the work 
are being put in readiness. This is es
pecially true in the wet sections of the 
dike work where the core of the dike is 
made of kaoliang (sorghum or tall mil
let ) stalks. At such points the individual 
often suffers if he is held in line for 
hours on a cold night yet cannot leave 
his place and may be allowed to movc 
forward but a few feet at a time. 

At the same time the main earth dike 

Making willow fascines in a work yard near the dike 

is being advanced toward the closure 
section, a number of spur dikes, or 
groins, are built out at an angle of 45 
degrees pointing downstream to help 
deflect the current from the main dikc. 
These are faced toward the outer end 
with stone work. 

Meanwhile, 600 junks are bringing in 
stone from a point 70 miles up the river 
where it has been brought by ox-carts 
and light railway push cars six miles 
from a station to which it has been 
shipped 100 miles by standard railwav 
from the quarries. 

-

Hundreds of carts bring in kaoliang 
stalks and willow branches from the 
countryside, and the material yards 
grow to great proportions. Hemp comes 
in on wheelbarrows from other farmintT 
districts j list as it is taken from the stalk� 
by the farmers and dried. A large yard 
is fenced off for the rope makers and 
here the hemp is made up into two-inch 
rope for use in binding together the 
kaoliang stalks for the core of the dike 
in the closure section. In this same yard, 
galvanized iron wire from America is 
twisted into light wire cables by these 
same simple twisting devices that the 
Chinese have used for centuries in mak
ing rope. 

FOR making the closure where earth
work alone would not be safe against 

possible rises of the river, and where a 
core must be held in place, two types of 
construction were chosen, for which a 
total length of 2735 feet was reserved. 
Of this stretch of special construction. 
the last 130 feet of swift-water channel 
was reserved for the stone "sausage" 
method which is rather new in China_ 
The rest was done by the kaoliang core 
method long used in China for dike 
breach closure. 

A kaoliang dike-core is made by plac
ing alternate layers of these dry stalks 
with layers of earth so that the roots of 
the kaoliang, which remain on the stalks, 
always face the upstream and down
stream sides of the dikes as the stalks 
are laid parallel to the running water. 

7 
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A "sausage" of stones and willow withes, ready to be dumped from a boat 

This main core is about 50 feet wide with 
vertical sides and is carefully tied to· 
gether in sections 30 to 50 feet in length 
by hemp rope of one and one half to 
two inches diameter. On the kaoliang 
layers, compressed to about three feet 
in depth, earth is placed to a depth of 
12 to 18 inches according to the weight 
required to sink the mass when pushing 
it

· 
out into the river. 
In this work, the coolies must work 

rapidly, and woe betide a youngster who 
is slow in dumping his armful of kao· 
liang stalks. A "river police" foreman 
will be after him to chastise him for 
getting in the way, using a kaoliang 
stalk if he cannot reach him and box 
his ears. Here the boys do not fare as 
well as an American mule which has the 
power to land a telling kick on the 
boss' ribs. It is all done in good spirit, 
though the river police are in dead 
earnest. There is real discipline here 
and no time for laggards. The river po· 
lice are the trained river hands with 
years of experience on maintenance 
work along this river and attached to 
the provincial river bureaus of Shantung 
and Honan. They are better trained than 
many army men, hard working and reo 
liable. 

THE main kaoliang core carries an 
earth cover about three feet thick 

when completed to full height. Its up· 
stream toe is protected by heavy stone 
rip.rap placed on woven willow mat· 
tresses that are tied to the main dike by 
the locally twisted wire cables. On the 
down·stream face of the dike is a wide 
earth fill, carefully "flapped" down to 
make it water·tight. The kaoliang core 
prevents swift currents from striking 
this earth water· proofing. 

and on it is a long spar supported three 
feet above deck. Around this spar are 
wound the 40 to 50 long ropes that form 
the cradle into which the 10 foot kao· 
liang stalks are placed as the work of 
building up this core proceeds. At fre· 
quent intervals hundreds of men are put 
on the new kaoliang work to jump up 
and down and settle it into the water as 
men gradually let out the cradle ropes 
wound around the horizontal spar on 
the working boat. In this manner the 
core of stalks may be settled through 
30 to 40 feet of water down into the mud 
to cut off the flow pretty thoroughly. As 
the core grows toward completion and 
the various sets of cradle ropes are tied 
back into the main dike to willow stakes 
that act as anchors, other heavy ropes 
are used to build a sort of breast strap. 
These are tied well back on the sides of 
the dike and pass around the face, thus 
binding the core together as a solid 
hody. 

To the American, this type of work 
seems risky, yet it is done with snch pre· 
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cision, and the ropes are tied back with 
stich care, that it is effective. The use of 
large qtlantiti(�s of loose stone dumped 
immediately upstream of this semi.per· 
meahle core as it advances into swift 
water is a new precaution that makes 
this practice more conservative than for. 
merly. It prevents undercutting to any 
large degree. 

But the closure of the last 130 feet 
was the most thrilling of all. Here the 
willow fascines, 50 feet in length, were 
hrought in from the work yard and used 
as casings for the "stone sausages." 
These were rolled in from the two ends 
of the kaoliang core to plug completely 
this last gap where water was flowing 
swiftly and the final heading up came 
to six feet, the difference between head 
and tail water. 

SMALL willow branches were tied to· 
gether by wires every three feet to 

make these long fascines that were six 
inches in diameter. These encased the 
sausages which were built up at the ends 
of the dike and on the boats anchored in 
hetween. Here men worked feverishly 
as several fascines were laid as a base, 
stones were placed on top of them, other 
fascines were brought in to make the 
sides and top, and finally ropes were 
tied around the great "sausage" every 
three feet of its length. A long heavy 
rope was woven through the middle to 
act as an anchor to hold it in place as 
it was being rolled into the swiftly flow· 
ing stream. One must be at the site and 
see the operation to know how enthusi· 
astically the Chinese river police enter 
into the spirit of this work. 

When 1000 of these sausages had been 
made and rolled in and the water had 
become so swift that it took as many as 
four one.quarter·inch wire cables to hold 
one sausage in place, the final closure 
was effected on March 27. As soon as the 
main flow was cut off ( though there was 
still much leakage) willow branches and 

In extending the kaoliang core into 
the flowing stream, anchor ropes are 
used, attached to boats held in place up· 
stream. Also a large boat is kept directly 
in front of the working face of the dike Pushing north end of the closure work into deep water. Note numerous ropes 
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hags of earth were brought on and the 
closing was completed. Another week 
of hard work completed a secondary 
dike and did the necessary waLer· 
proofing. Then earth was added to give 
further weight to tighten up the voids. 
Another week of hard work was neces· 
sary to complete the secondary dike 
which was closed by an old fashioned 
kaoliang plug lowered by ropes reo 
leased simultaneously from the two 
sides. This method is used when mod· 
erate quantities of water are being 
blocked off and depths are not exces
sive. Finally, practically all leakage 
had ceased. 

In the meantime, the water in front 
of the closure section had risen five to 
six feet above the winter stage that it 
had maintained. It was forced through 
the old channel where heavy silt deposits 
lay and through a new cut-off channel 
that had been excavated by 20,000 work
ers with picks and shovels in frozen 
ground in February and March. Gradu
ally the water cut away the silt in the 
old bed and the river resumed its old 
course with little to obstruct its flow. 

EVERYWHERE hand labor prevailed, 
if we except two small pumps for 

removing water when excavating the 
channel damp and a hundred dump cars 
with track used to bring bags of earth 
along the main dike to help in the 
closure. Common labor is plentiful and 
cheap in the Great Plain of China, gen
erally being 10 to 15 cents per day in 
our American currency. 

Under the eyes of the Shantung and 
Hopei river police who are experts in 
the handling of both men and the local 
materials used, these low.wage laborers 
do a thorough job in the fashion followed 
by their ancestors for hundreds, perhaps 
thousands of years. Under them, work 
goes forward with a system no less reo 
markable than it is strange to the occi
dental. Since the materials used-stone, 
earth, kaoliang stalks, hemp, and willow 
withes-are local products and are not 
factory processed, the wise oriental-in 
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A torrent pours through the narrow gap on the final day 

a sense-sets nature to combat nature. 
More than 1,400,000 cubic feet of 

stone were used on this work; 300,000 
burlap bags were filled with clay and 
used at the end to complete the closure; 
15,000 tons of dry kaoliang stalks went 
into the core of this dike in the wet sec
tion less than 3000 feet in length. The 
willow used for fascine and mattress 
work weighed 4500 tons. A total of 1000 
tons of hemp rope was made on the 
job and used to tie the kaoliang stalks 
in place, while 2000 tons of American 
wire went into the small cables and the 
willow mattresses. Ninety thousand wil
low stakes were used to anchor the ropes 
and wires. The earthwork in the dikes 
totalled nearly 25,000,000 cubic feet 
while nearly 20,000,000 cubic feet of 
clay and silt was the total excavated by 
hand and carried out in baskets in dig
ging the long cut-off channel. Native 
picks, shovels, and wheelbarrows were 
the tools most used in performing this 
feat of putting the Yellow River back 
in its channel. 

The descendant of Confucius who 
successfully accomplished this work of 
closure and led the army of workmen 

that totalled 25,000 at one time, was 
Chief Engineer H. Y. Kung of the Yel
low River Commission. 

It was a great privilege to be a foreign 
adviser on this work and note how ex
cellently the Chinese have learned to 
meet these emergencies with methods 
and materials at hand and how they 
have learned to use that great and powe;
ful asset of China-man power-for it 
is with this that they do these difficult 
tasks and at low costs. The entire cost 
of this work was around 800,000 dollars 
U. S. currency. 

• 

« I. B. Babcock, Walter P. Chrysler, '!\. Reginald M. Cleveland, J. J. Pelley, 
Kermit R oosevelt, Philip H. Smith, and 
Alfred H. Swayne-an imposing group 
-are the authors of the seven feature 
articles, on as many transportation sub
jects, coming in our February "TRANS
POR T ATION NUMBER." They will 
bring you up to date on Buses, Automo
biles, Air Transport, Railroads, Ships 
and Shipping, Trailers, and Highways. 
In addition, the issue will carry the 
usual significant science.-The Editor. 

The "dragon's net" is ready for closing the secondary dike; and, at right, the kaoliang plug is being constructed thereon 
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Showing "unmistakable character
istics of the style of Praxiteles" 

ARCHEOLOGIST'S PUZZLE 

IN several recent instances the scientific prestige of old classical writings 
often thought of as possibly inaccurate has been enhanced when things 
described in them thousands of years ago have actually been dug up by 

modern archeologists_ Lucian, an ancient Greek writer, described a certain 
statue of A polIo at Athens as ( 1 )  leaning against a column, (2 ) holding a 
bow in the left hand, and (3 )  having the right hand on the head. Recently 
the American School of Classical Studies at Athens, led by Prof. Leslie T. 
Shear of Princeton University, was excavating in Athens and found many 
wells and cisterns. In one well 50 feet deep a head, an arm, a leg ( see the 
lower photograph) of what appeared to be an ivory statuette were found in 
the mud that filled it. Therefore every ounce of earth removed from the 
well was eagerly sifted and over 200 f�agments were found. The account is 
given in The Illustrated London News, from which the illustrations are 
taken by kind permission. No picture puzzle could furnish the intense 
interest afforded the archeologists as they set to work piecing together the 
three·dimensional puzzle shown below. With the help of a few fill-ins-a 
part of the stomach, bits of the right leg, two fingers-the Apollo statue 
was fitted together and proved to be just under one foot in height. That it 
agrees with the ancient description given by Lucian seems evident from ( 1 )  
a spot on the back of the left shoulder where it was "leaning against a 
column," also the round base of the column, shown near the bottom of the 
page ; (2 )  the position of the fingers, loosely holding a bow while the Apollo 
rested after shooting, with ( 3 )  his right hand on his head. These "tie-ups" 
may prove that this is the statue Lucian saw. Experts in the study of Greek 
sculpture abundantly confirm the attribution of this work in ivory to the 
great Greek sculptor, Praxileles, maker of many masterpieces. 

The group of more than 200 fragments which confronted the eager archeologists at the end of the sifting search 
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Fewer Patents ? 

APROPOS of current agitation direct
ed toward raising the standard of 

inventions for which patents are issued 
by the Patent Office, and the suggestion 
that patents be issued only for important 
inventions, it should be noted that under 
the law as it now stands the Commis
sioner of Patents may grant patents only 
for something for which "the claimant is 
justly entitled to a patent under the law" 
and which "is sufficiently useful and im
portant_" 

Every patent that is issued, no matter 
how insignificant and frivolous its sub
ject matter may appear to some persons, 
carries the legal presumption of validity, 
since it may be assumed that the Com
missioner of Patents has found that the 
inventor "is justly entitled to a patent 
under the law" and that he has also de
termined that the invention is "suffici
ently useful and important" to justify 
issuing the patent_ 

It is not surprising that patents are 
frequently issued for things which prove 
to be unimportant and lacking inven
tion; but who is competent to judge ac
curately the value of an invention at the 
time a patent is sought ? 

Instead of making it more difficult for 
the inventors of simple devices to obtain 
patents, the Patent Office should be 
more liberaL With no background by 
which to determine the effect of a new 
patent on industry, it would seem to be 
almost impossible to determine correctly 
its degree of usefulness and importance. 
Many patents, differing from prior pa
tents only in slight degree, have been is
sued and later found to be highly valu
able_ For example, locating the eye in 
the pointed end of a needle instead of 
the blunt end, at the time it was done did 
not seem to be a very important inven
tion, but it was the invention which en
abled industry to produce a successful 
sewing machine_ 

It should be remembered by those who 
are insisting that patents be issued only 
for important inventions, that when an 
invention is first conceived and reduced 
to practice many are skeptical as to its 
value and importance. It is only by re
ceiving a patent for his invention that 
the inventor will have the opportunity of 
proving the practical value of his inven
tion to industry ; it is the evidence of 
such value that leads the courts to decide 
for or against the validity of the patent. 

An invalid patent hurts no one, for the 
courts will not sustain it, but the fear of 
granting an invalid patent should not 
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justify the proposed change. It would 
be much better if the Patent Office a
dopted a general rule that every new 
thing-something that a diligent search 
of the prior art shows to be new-should 
be given the benefit of the doubt, and 
the applicant should receive his patent. 
This plan would save a great deal of ar
gument on the part of the Patent Office 
on one side, and the applicant on the 
other, on the question as to whether or 
not what the applicant has done really 
amounts to invention. Novelty creates a 
presumption of validity. 

What Can Science Do ? 

WHEREVER men of science gather 
for discussion today, whether for

mally in conventions or informally in 
limited groups, or even casually in twos 
and threes, one significant subject usu
ally comes in for debate-the glaring 
misuse and prostitution of the great gifts 
that scientists have made to the world. As 
never before in the world's history, war 
today is a direct application of science 
-or rather, a direct perversion of it, for 
in all the world no group of men can be 
more peaceful by nature than its scien· 
tists. Their gifts were intended to enable 
man to create and enjoy, but the world 
quickly converts them into agents of de
struction; intended to enable man to 
live more happily, they are perverted in
to agents of death. The knowledge of 
chemistry and physics turns into a tech
nique of destruction with poison gas and 
projectile. The invention of the airplane 
results almost at once in the provision of 
a speedy factor in warfare which leaves 
almost no man on earth the privilege of 
going to sleep for even a night without 
the fear and knowledge that death on 
wings may overtake him in his bed be· 
fore morning. 

The most recent by. product of the 
growth of science, some think, is the to· 
talitarian state with its pugnacious, brist
ling aspects. Not that science is the 
direct cause of the totalitarian state; it 
merely favors its growth. Instantaneous 
means of communication-the telegraph, 
the telephone, the radio, gifts of science 
-assist strong men to dominate, as never 
before, large groups of human beings 
(none of the great empires of the past 
was comparable in population with the 
nations of our times ) .  Strong men are 
but the expression of the urges of whole 
peoples, and the forces made available 
by science have merely implemented 
these forceful characters. 

At root, the cause of war has nothing 
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to do with science ; it is as old as man· 
kind. Speaking before an assemblage of 
chemists, Dr. Gilbert 1. Fowler recently 
described the roots of war in terms of 
three lusts-the lust for power, the lust 
for prestige and the lust for possession. 
Of these, the last named is probably the 
least. All three lusts will doubtless per· 
tain to man as long as man pertains to 
the earth. Thus, to face reality, it seems 
quite possible that a long procession of 
dominants, armed and greatly enhanced 
in power by the resources of force af
forded them by science, will be likely to 
infest the future. What could Alexander, 
Julius Caesar, or Napoleon not have 
"accomplished" with these resources ! 

Since it seems unlikely that so funda
mental a change in the "nature of human 
nature" as the destruction of the three 
lusts can be effected, and since there is 
no way for science to recall to its labora· 
tories the various tools it has given the 
world only to have them seized by the 
lustful, what then is left ? Some are say
ing that science "should do something 
about it." New discoveries should be re
leased only under certain safeguards. A 
little thought shows how impractical are 
such hopes; there is no way to give out a 
discovery yet restrict its use rigidly to 
peaceful purposes. Others are saying 
that men of science themselves should 
assume direct responsibility in connec
tion with the control of their discoverics 
after they have left the laboratory, and 
not merely turn out new things and then 
forget them while working on more new 
things. But scientific men as a whole are 
the last type on earth either to desire 
to direct or to know how to direct the 
rest of the human race ; they are a type 
apart, their minds functioning in so dif
ferent a manner as seldom to understand 
the world or be understood by it ( briefly, 
rational rather than emotional ) .  

Where, then, is the solution ? 
Pessimistic as it may seem, to end on 

a minor note, there may really be no 
solution at all; not all problems have so
lutions. This is realism, of course, and it 
offers unpleasant thinking. Must our 
children and their descendants then pass 
through as endless ordeals of future fear 
and furore as our ancestors ? It is pos
sible that just this will be the sad truth. 
Man is the only animal which seeks to 
end war at all, for all the other animals 
have war at all times. But man believes 
he is "higher" than the animals, and in 
one way he is. In another he is not. 

Probably in a case such as this there 
is nothing that science can do, as long as 
man is chained to his own nature. 

1 1  



BROILER FACTORIES 
Eggs and Broilers in Mass Production . . .  Thou

sands of Hens Indoors in Cities . . .  Scientific 

Management . . .  Controlled Food, Climate 

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

This might be almost any kind of plant, but 
the egg sign identifies it as an egg factory 

ing. When the males are sold 
as broilers, the females are 
carried on to a fourth depart
ment-laying. At each stage, 
the number of birds per cage 
is reduced until the laying 
bird has a cage of her own. 
Once isolated, she becomes a 
producing unit. As the egg 
is laid it rolls out of her 
reach into a tray to be record
ed and collected. The minute 

especially prone to it when confined by 
the hundred as day-old chicks. The solu
tion amounts to a trick. Ruby-colored 
glass at the windows and similarly 
colored light bulbs ended all the trou
ble. It was suspected that cannibalism 
was induced by the sight of blood where 
the pin feathers came through the skin 
and confirmation was had when neu
tralization of the blood color ended the 
practice. 

FACTORY-MADE eggs and broilers 
are here. Chicago boasts three fac
tories, one in the congested loop 

district housing 23,000 hens on six 
floors. A prominent hotel on the Atlantic 
seaboard has a roof-top plant from 
which broilers go down a chute to the 
kitchen. By the time you read this a race 
will have been decided as to whether a 
50,000 or a 123,000 hen factory will be 
the next to open. Both are being en
gineered, and both will be metropolitan 
enterprises, not suburban. 

These many projects are not merely 
novelties to flower in news photographs 
and then wither ; 10,000 of them, large 
and small, are operating. They repre
sent the practical fulfillment of an idea 
that one branch of farm activity could 
be industrialized and moved bodily into 
the heart of big cities to achieve great 
economies. That the move runs wholly 
counter to the much touted, little prac
ticed idea of industrial decentralization 
only adds to its significance. 

Large-scale factories are feasible to
day because the problem of establishing 
a complete control over the onery hen 
has been approached scientifically and 
the obstacles eliminated one by one. The 
only thing left unplotted is the man
agerial problem, which contributes to 
make this business comparable with all 
industry. 

Battery brooding, as the system is 
called, involves confinement of the 
birds in wire cages from the first day of 
life until they cease producing eggs or 
have reached the proper weight for 
marketing. During their life span the 
birds are routed through three depart
ments-starting, growing, and develop -
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her egg production drops below a pre
determined standard, she is marketed 
for meat and her place is taken by a 
better worker. 

The cages are so designed that the 
birds stand upon wire mesh and reach 
outside for their food and water. There 
is no litter to be scattered, nor can the 
food and water be wasted. Every ounce 
of mash goes to make meat or eggs. The 
droppings fall through the wire onto 
endless belts and are disposed of by 
winding up the belt against a scraper 
superimposed on a pan. The cages are 
built in units, four tiers high, to econo
mize on space and permit easy handling. 

The first question which is asked 
about this factory system is : 
"Don't the birds suffer from 
lack of exercise and sunshine 
in their confinement ?"  Agri
cultural experiment stations 
have pondered this same 
question and so did the peo
ple who developed the sys
tem. When confinement in 
cages was first tried, the birds 
suffered from rickets, but ex
perimentation proved that it 
was the lack of sunlight 
which caused the trouble and 
this difficulty was ironed out 
by feeding cod-liver oil in the 
diet to provide vitamin D.  
Since then no physical ail
ments have been detected, 
though many generations of 
confined birds have been 
studied. 

THE caging of birds provides an ex
cellent control over many diseases_ 

Standing the birds on wire, for exam
ple, gets them away from soil and litter 
which are disease carriers. Sectional or 
unit water supply is another aid to pre
vent the spread of trouble. On the other 
hand the confinement system requires 
watchfulness in other directions. Ex
perimenters found that great care must 
be taken to insure an adequate supply 
of oxygen for each bird. A certain num
ber of cubic feet of air must be given 
each bird if it is to thrive and produce 
efficiently, and this calls for a controlled 
ventilating system. 

The advantages of the factory system 

Another problem confront
ing experimenters was to 
curb cannibalism. Birds are 

Healthy and contented, good layers spend 
their entire lives indoors in well-kept cages 
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over the range-kept method have been 
definitely established by prolonged test. 
Under controlled conditions of tempera
ture, light, and humidity, production 
can be stimulated and maintained as a 
constant throughout the year. Artificial 
light provides a 13-hour working day ; 
temperature and humidity coritrols elim
inate the winter influence and there 
is no longer a seasonal fluctuation in 
output. This permits close control of 
costs, allowing for long term sale con
tracts at established prices. Feeding 
costs can be lowered because there is no 
scattering of the rations. The mash is 
always available to the bird, and intake 
and output ratios can be determined. 
Litter is eliminated, thereby simplify
ing the maintenance of sanitary condi
tions. 

THERE are two more economies inher
ent in this factory system which can

not be enjoyed with the old, open
range system. The first is economy of 
land. Under natural conditions there is 
a limit to bird density per acre, roughly 
figured at 100. That is to say, 100 is 
nature's figure and to exceed it is to 
encourage the rise of diseases. With the 
factory system, the only limit of density 
is the economic one of land and build
ing costs, taxes, and so forth. At the 
M. H. Arndt experimental plant, where 
this battery brooding system was pion. 
eered, 16,000 birds are housed on less 
than one acre and all labor is per
formed by two men. 

A second economy arises from the 
conservation and utilization of drop
pings. Droppings have a definite value 
and complete salvage not only con
serves resources but increases factory 
revenue. At the above mentioned exper-

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

imental plant the sale of drop
pings to nurserymen pays 
the total labor cost. 
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The egg and broiler fac
tory has far-reaching sig
nificance not alone because 
it threatens a revolution in 
the chicken business, but be
cause of its effect upon other 
industries, notably railroad 
and cold storage. The system 
makes possible production 
close to the centers of con
sumption, thus reducing 
transportation needs with ac
companying gains in fresh
ness of product and lower 
breakage losses. Growth of 
the factory idea would bring 
about definite shifts of pro
ducing centers. At present, 
production and consumption 
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Youngsters that will never scratch gravel. The 
belts to catch valuable droppings are shown 

are widely separated. For example, along 
the northeastern seaboard, which em
braces coast cities from Boston to Wash
ington, 30 percent of the nation's eggs 
are consumed, yet within that territory 
no more than 14 percent are produced. 
The Pacific coast states shipped 38,-
000,000 eggs solely for New Yorkers in 
1934. Common sense says : ship the feed 
from the low-cost producing centers and 
not the perishables. The cold storage in
dustry would be affected likewise. Con
trolled conditions of production which 
eliminate the seasonal influence in out
put, void the very reason for storage. 

The growth of the factory idea can be 
gaged from the fact that there are al
ready more than 10,000 installations, for 
the most part of moderate size. But as 
yet only 4,000,000 of the 400,000,000 
birds in the United States have been 
caged. The most striking thing is the 

marked tendency for the size of pro
ducing units to be expanded and to 
utilize multi-story buildings in the heart 
of cities rather than on the periphery. 
The profit per hen per annum, which can 
now be figured closely, does not permit 
the erection of new structures in con
gested areas. The establishment of city 
factories depends upon being able to 
rent or purchase obsolete structures 
which no longer have economic value for 
other enterprises. 

COMMERCIAL practicability is an 
established fact, but there remain 

many researches to contribute to the 
further success of battery brooding. Ex
perimenters are trying to breed birds 
that thrive better in confinement. "Con
finement minded" is the phrase being 
used to express this objective. There is 
much in the physical structure of a hen 
which does not contribute to egg pro
duction or to the prompt development 
of flesh, hence breeders aim to eliminate 
the non-essentIals and fit the bird to the 
cage and its life work. Finding incen
tives to lay is another object of study. 
Music has been tried and, strange to 
relate, increases production. 

Better utilization of waste and by
products, being an aim of all industry, 
applies as well to the egg factory. Here 
an attempt is being made to make better 
use of droppings as a fertilizer. The 
material is strong in ammonia and a 
great deal of its content is highly vola
tile. One experimenter is now trying to 
capture and retain these volatiles by 
placing chemicals on the belts under the 
cages so that a chemical union will be 
formed while the droppings are fresh. 

Row upon row of cages house thousands of hens in factories that are keyed to 
mass-production. Careful scientific supervision assures pre-determined results 

Of course, institution of the factory 
idea intensifies the commercial elements 
of merchandising, financing, cost ac
counting, and so forth, but this is also 
indication that industrialization of the 
hen has successfully modernized the 
poultry business. Trial and error has ac
complished this transition. 



ROTATING ROCKS 
THE simplest questions which the 

astronomer is asked sometimes turn 
out to be the hardest to answer ; for 

example, does this planet rotate ? How 
long does it take to turn around ? And 
i n what direction , is its axis ? 

There is but one of the many planets 
for which we can give precise answers. 
This, of course, is Mars. His surface is 
plentifully adorned with permanent 
markings. A single night's watching 
Rhows them moving across the disk as 
he rotates : The next night shows them 
back where they were after an interval 
of a little less than 25 hours and by com
parison of drawings made farther apart 
in time the exact period has been de
termined as 24h 37m 22.58s. The white 
snow-caps locate the poles roughly at a 
glance and measures made on them, es
pecially when they are small in the 
planet's late summer, give a precise de
termination. 

Jupiter looks larger than Mars with 
the same telescopic power and has even 
more conspicuous spots. In a single clear 
winter night one may watch the planet 
turn completely around before one's 
eyes. But when it comes to accurate 
work it is found that spots close to the 
equator complete a circuit in 9h 50m, 
while those in higher latitudes take five 
minutes longer. Different spots in neigh
boring zones show somewhat different 
periods. Evidently they are cloud forms 
carried by prevailing winds in Jupiter's 
atmosphere. Even the Great Red Spot, 
which has remained visible for the past 
70 years, has changed in rotation period 
by several seconds-so that it can not 
be attached to a solid core though it is 
probably "rooted" in a region of viscous 
material where currents are slow. 

PROBABLY not many of us realize 
that the earth, for an imaginary tele

scopic observer on Venus, would behave 
in the same way. Its most conspicuous 
surface markings-after the reflection 
of the sun from the ocean-would be 
the great cloud areas that go with 
storms. In temperate latitudes these 
move eastward by several hundred miles 
a day and would appear to the distant 
observer to complete a revolution in 
23% hours or less. In the trade-wind 
belts of the tropics the winds blow from 
the northeast and southeast, and if 
specific markings could be detected in 
the sea of broken clouds they would in
dicate a period of more than 24 hours. 

Saturn shows plenty of telescopic de
tail but this is usually in the form of 
broad diffuse belts parallel to the equa-
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tor, with no markings which could be 
followed as the rotation carries them 
around. Three or four times in a centurv 
conspicuous white spots have suddenl� 
appeared and lasted for weeks o�' 
months. One near the equator gave a 
period of lOh 14m-another, 36 degrees 
away from it, 10h 38m-so that the 
winds which drift these clouds must 
blow even harder than on Jupiter. 

Mercury is so near the sun that his 
surface can be observed only in broad 
daylight and usually through unsteady 
air. Under good conditions faint mark
ings are visible-and these by the gen · 
eral consent of observers show t h a t  th i s  

A drawing to  represent the earth 
from space. Clouds veil much of 
the surface except in the trades, 
and these clouds are excellent re
flectors. The dazzling ocean reflec
tion (see the text ) not shown here 

planet always turns the same face to
wards the sun as the moon does towards 
the earth. 

Venus, though she shows a large and 
conspicuous form ( often a crescent ) with 
a moderate telescopic power, still hides 
the secret of her rotation from us. Her 
white surface shows a very beautiful 
gradation of light, fading out toward the 
terminator where the sun's rays graze 
the surface-and nothing else. On rare 
occasions faint and elusive markings 
have been reported but they are not 
definite enough to follow from day to 
day. With ultra-violet light, Ross has 
photographed conspicuous dark areas. 
These change from one night to the next 
and must be due to some sort of clouds 
or haze, but they change so much that 
they cannot be identified after 24 hours. 
Moreover, there is only an hour or two. 

at best, in any one night between the 
time when the sky gets dark enough to 
permit ultra-violet photography and the 
setting of Venus into the haze of the 
horizon, so there is no help here. The 
spectroscope shows only that the ro
tation is too slow to get up a measurable 
speed at the equator. It is certainly 
much more than a day-indeed more 
than a fortnight-but anything exceed
ing a month would be unobservable. 

Radiometric measures show that the 
dark side of the planet sends out an 
easily perceptible amount of heat
which would not be the case if, like 
Mercury, Venus kept always the same 
side toward the sun. If, when the planet 
appears as a narrow crescent, heat mea
sures were made for different parts of 
the dark side, we might be able to 
distinguish the sunset from the sunrise 
edge and so find out at least in which 
direction she is turning. 

Uranus is so far away and so feebly 
lighted by the sun that it would be hard 
to see spots on his surface unless they 
were large and contrasty, but his rota
tion can be determined in four ways. 
First, the planet, when seen from the 
direction of the plane of the satellites' 
orbits, shows a conspicuous polar flat
tening-which can be due only to a 
rapid rotation. Second, the orbit of the 
innermost satellite shows a forward mo
tion of the point of closest approach to 
the planet, which would not occur un
less the latter was flattened at the poles. 
Third, spectroscopic observations indio 
cate an approach of one side and reces
sion of the other at a rate corresponding 
to a period of about 10%, hours ( Slipher, 
1912 ) . Fourth, measures of the planet's 
brightness by Leon Campbell ( at Har· 
vard in 1916 ) show a variation of about 
15  percent, repeating itself in lOh 49m. 
A more convincing array of evidence 
could hardly be desired. Yet - later pho
tometric observations in 1917 showed a 
smaller change and those of 1918 and 
subsequent years show none. 

THIS, however, is not real evidence 
in rebuttal for it is entirely reason

able to suppose that a spot on the planet 
fairly strongly marked in 1916 gradu
ally faded out, as spots on Saturn have 
been seen to do much more quickly. 

Accurate photoelectric measures of 
the light of Uranus were made by Calder 
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at the new Harvard station at Oak Ridge 
in the winters of 1934·35 and 1935-36. 
These showed but small fluctuations with 
an extreme range of 5 percent. To ex
tricate a real but small change in the 
planet's brightness from the effects of 
the errors which are inevitable even in 
these excellent measures is difficult. But 
Sterne has shown recently that, if the 
observations are "assembled" on the as
sumed rotation period of 10h 49m, the 
measures taken when the planet should 
have the same side toward liS agree with 
one another decidedly better than they 
do with those when it should show us 
another face. There is less than one 
chance in 20 that this would happen by 
accident, and the rotation period found 
20 years ago is thus confirmed. On re
peating the calculations, but assuming 
the period to be 1% minutes longer or 
shorter, nothing but random fluctuations 
were found ; so it looks as if the period 
were pretty closely known. 

Neptune's satellite, too, shows slow 
changes in its orbit, which can be ex
plained only by polar flattening of the 
planet-though to a much smaller de
gree than for Uranus. This indicates a 
slower rotation, but we cannot calculate 
just how much slower, for the flatten· 
ing depends not merely on the rate of 
rotation but also on the degree to which 
the density inside the planet increases 
toward the center. The spectroscopic ob. 
servations of Moore and Menzel ( 1928 ) 
indicated a rotation period of 15.8 hours 
and showed to everyone's astonishment 
that the planet rotates forward ( that is, 
in the direction of its orbital motion ) 
although the satellite revolves around 
it backward. 

WHEN we come to the tiny asteroids, 
most of these methods fail us. All 

but a very few appear as mere specks, 
even with the greatest telescopes, so we 
cannot hope to see spots on them, detect 
whether they are flattened at the poles, 
or feed the light from opposite sides of 
the infinitesimal disk into our spectro
scopes. One recourse alone remains but 
it is a powerful one. The light of an as
teroid can be measured as accurately as 
that of a star. If it is in rotatioh we may 
find periodic changes, provided that one 
side of it is lighter colored than another. 
The first instance of this kind to be de
tected is still the most remarkable. Iape. 
tus, next to the outermost satellite of 
Saturn, is more than five times as bright 
when at its greatest apparent distance on 
the west side of the planet as it appears 

at the opposite point of its orbit, and 
maintains this difference year after year. 
It is clear that this satellite, like the 
moon, keeps the same face toward its 
primary. Seen from Saturn it would look 
queer, for the average reflecting power 
of the side which precedes in its orbital 
motion is less than one fifth that of the 
rear. Several other satellites show simi
lar but smaller variations_ Among the 
asteroids a dozen or more show definite 
periodic changes in brightness, and 
many more will probably be found by 
t he time all the 1300 known planets have 
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Top curve shows double wave in 
light from Ceres, with period of 3h 
36 m. Curves A and B are for com
parison stars, to eliminate errors. 
From an article by Dr. William A. 
Calder, in the Bulletin 0/ the Har
vard College Observatory, No. 904 

been investigated. The periods are short 
-the longest so far recorded being less 
than ten hours and the shortest only two 
and one quarter. It may seem strange 
that these small bodies rotate faster than 
the great planets, but there is a good 
reason. A body of the low density of 
Jupiter or Saturn, if set rotating in 
two and one quarter holUs, would fly 
to pieces-gravity would not be able 
to hold it against centrifugal force. 
But a mass as dense as the earth or 
even the moon would be stable. The 
asteroids are doubtless masses of rock, 
and hence dense enough to escape dis
ruption. Moreover, for the smaller ones 
-less than 20 miles in diameter-the 
cohesive force of the roek-what an en
gineer would call its breaking stress
would hold it together more firmly than 
the feeble gravitation of so small a mass 
and afford a further safeguard. Slower 
rotations, in a day or more, may often 
exist-it is obvious that they would not 
be likely to be caught by a single night's 
observations which would infallibly de
tect a rapid change. 

The brightest asteroids show but small 
changes. Dr. Calder, however, has re-

e('nt I y found that Ceres varies by 3 per
cent in the very short period of Ih  48m. 
1£ the little planet is darker eolored 011 
one side than the other, this may be tIll' 
rotation period ; but it may be that it 
has two dark spots on opposite sides
or two bright ones-in which case the 
true period would be twice as long. It is 
not at all likely that two dark spot" 
would be equally big and black or ex
actly opposite to one another. When a 
long series of accurate observations has 
been made, if the successive "waves" of 
the light curve turn out to he exactly 
similar, it will look likely that the shorter 
period is correct ; but if alternate maxi
ma and minima are unequal, the double 
period will be right. 

The most remarkable variation of all 
is shown by Eros-perhaps the most fa
mous of the asteroids anyway. In Febru
ary, 1901, this showed the remarkable 
range of 1.2 magnitudes-three times 
as bright at maximum as at minimum
with two unequal waves, in the complete 
period of 5h 16m. Three months later 
there was hardly a perceptible change. 
This would be incred ible were it not that 
the asteroid had moved into quite a dif 
ferent direction from the earth, so that 
we may well have been looking at it a t  
first from nearly the d irection of its equa
tor and later of its pole. The large range 
in brightness would be hard to explain 
by the presence of bright spots on oppo
site s ides. It is far more likely that Eros 
is irregular in shape-an elongated 
splinter of rock. It is so small that its 
gravitational attraetion mllst be very 
weak and quite inadequate to pull it into 
a spherical shape against  du, r igidity of 
the  rock of which it i s  e o m  posed. 

IN February, 1931, Eros came within 
16,000,000 miles of the earth. With the 

26Yz-inch refractor at Johannesburg two 
experienced double-star observers, Van 
den Bos and Finsen, examined it care
fully and on the first good night were re
warded by seeing a definite elongation 
of the tiny object-resembling a very 
close double star. Watching it from hour 
to hour they found that the angle of the 
long diameter shifted and completed a 
revolution in 5h 17m-just the period 
of the light variation ! -proving beyond 
all question that this asteroid at least is 
of irregular shape. Had Eros been a 
double star, the distance between the two 
( slightly ) overlapping images would 
have been 0 . "18  that night, correspond
ing to 14 miles at the planet's distance. 
In a rough way this may be taken to in
dicate that the planet is about 15 miles 
longer than it is broad. 

It will unfortunately be many years 
before Eros comes so close again but at 
least the rotation of this one asteroid 
has been actually seen as well as inferred 
from its changes in brightness.-Prince
ton University Observatory, Novem ber 
4, 1 936. 



COLOR has reached greater pede<
.
> 

tion in movie cartoons than in real 
life motion pictures. This is true 

not because of technical advances mad!' 
by the cartoon manufacturcrs them 
selves, but because on their stage, which 
consists of a series of celluloid sheets 
containing paintings superimposed over 
a water-color background, they can con
trol both lighting and action with ma
chine-like precision. 

The technique of applying color to 
cartoons, and the mechanics of photo
gra phing it, follow definite patterns 
which have removed the guesswork, 
characterized in earlier colored cartoons 
by great blotches which not only tired 
the eye but in some cases actually caused 
headaches-to both audiences and pro
ducers. 

Color directors, who supervise the 
work of scores of artists in the lar(Ter 
cartoon studios, are charged with �he 
task of providing colors which not only 
will harmonize, but also will enhance th� 
action and mood of the picture. Action 
and characterization, as in the days 
when all cartoons were filmed in black 
and white, remain the most important 
of the several elements ; but any color 
which makes those elements "difficult 

. .  ,+t() read" on the screen impairs the beau
ty of the pictnre and destroys audience 
interest. Good color may be accepted 
wi thout consciousness of its presence ; 
poor color very largely destroys interest 
in the subject. 

FET us consider color first as a "run
L ning story," and not as divided into 
artist's technique and camera mechanics. 
In the Walt Disney studio, for example, 
we find first a "gag-meeting" in progress. 
This consists of a luncheon which lasts 
all afternoon, and it is attended by an 
artist, among others. Here the story idea 
is organized. What animals shall ap
pear ? Are any to be "adapted" from 
real life ? Possibly the color director 
suggests a character drawn from the 
rabbit. It is accepted, and a live rabbit 
is brought to the table for study. 

Now, the cartoon artist proceeds on 
the theory that whereas a painting is 
easy to "read," colors of varying in 
tensities when thrown in action on a 
screen often clash. Therefore, he at
tempts to keep the colors as simple as 
possible, and at the same time solid, in 
order to add weight to the characters. 
Backgrounds are designed not primarily 
for their pictorial beauty, but to aid the 
action by providing the proper color 
mood. To that extent backgrounds per
form the same function as sets in feature 
productions. 

In "The Country Cousin," a current 
release, we see how the color is selected 
for characters and background, and why_ 
Here two mice (not Mickey ) appear. 
Abner hails from the country, Mortimer 
from the city. The former wears light 
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blue overalls, the latter black morning 
dress. Their bodies tend toward brown. 
for the natural gray of micc does not 
register well, has little "weight ." The 
brown of the face and hands is warmer, 
thus accenting those features, as the ac
tion revolves around them. The countrv 
mouse is gay-therefore light blu� 
clothes ; his city relativc is restrained 
and somber-therefore black. 

In the background, contrasting shades 
support the characters-warmer if th eir  
clothing and skin are cool, 
darker if they are light. This 
applies both to light value 
and color. Contrast, reada
bility, and solidness are the 
ends sought in order that 
the actors may move as a 
mass and not as spots of 
color. Now, cartoons do not 
generally pretend to offer 
live action . The characters 
are mainly stylized, and lit
tle attempt is ·made to make 
them look exactly like live 
animals. Again, therefore, 
the countrv mouse wears 
red pants, �ool yellow shoes 
( not too potent lest the 
yellow distract from his fa
cial expressions ) , and a 
light, warm face, the expres
sion of which may he easily 
"read ." 

arc first drawn in black and white and 
animated. After approval by the neces
sary department heads, the studio color 
director "sets" the colors in sketches 
which show all the various articles of 
clothing the individual characters will 
wear. Following this, tests are made to 
determine whether the colors will pho
tograph as they have been visualized. 
Since 50 stage ( background ) settings 
may appear in a single picture, these ob
viou slv must harmonize with each other 

I 
So, to get back to the 

early steps : The character;; 
One of the camera set-ups used for recording 
on film the antics of movie cartoon characters 

Cartoon animators studying the resemblance of a distorted human face to that 
of a rabbit. Thus they create the stylized characters that will amuse millions 
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and with the characters. These are paint
ed after the color of the characters has 
been "set." 

In the next step, single-line drawings 
are made. These are traced on sheets of 
celluloid in ink, and each open area 
receives a number whieh relates to a 
given color.  That color mav he one of a 

dozen shades of red, all of which have 
been tested to determine which one best 
expresses the idea of the sequence. Fol· 
lowing completion of the single-line 
drawings, artists add the colors by num
ber, building up the character mechani
ca lly hit by bit. 

With backgrounds and drawings of 

Filling in colors on a "cell" in pos1tlons in
dicated by numbers, as explained in the text 

the action on celluloid
called "cells"-completed, 
the "picture" is now ready 
to go before the color cam
era, which looks straight 
down on a large table, so 
fitted that the individual 
"cells" may be changed rap
idly. The movie color car
toon camera is like others 
lIsed for colored pictures. It 
has two cranks, one which 
will expose eight frames at 
one turn, another to expose 
a single frame. The cartoon 
cameraman uses the crank 
which will expose a single 
frame as it looks down on 
and through the celluloid 
drawings at the colored 
background. An air pres
sure device presses the 
celluloids into firm contact 
with the background paint
ing, keeping all in focus. 

A typical story conference in a cartoon studio. On the wall is a complete series 
of rough sketches that tell the running story of a movie cartoon in the making 

In its simplest form, usually not less 
than four "cells" will be used. Suppose 
the mouse is to he photographed doing 
a bow on a stage. To show this, provided 
the entire figure is to move, the camera
man places the "cells" over the stage 
setting, with the figure "cell" second 
from the bottom. This is done for the 
reason that the exposure is calculated 
for the second "cell," no matter whether 
four or more are used. Thus uniform 
exposure is maintained on the principal 
eharacter, while the other "cells" are 
either slightly overexposed or underex
posed. However, only a technically 
trained critic could detect the difference. 

To show the bow, the cameraman has 
available the background and a series 
of pictures of the mouse on celluloid. 
He places the picture of the stage on the 
table, and upon it lays a picture of the 
mouse standing erect, covering this with 
unpainted ,"cells ." The mouse now ap
pears to be standing on the stage_ A 
single photo is taken, the celluloid 
painting is removed and replaced by a 
second painting showing him leaning 
slightly forward. This procedure con
tinues for 24 frames, or 18 inches of 
film, to complete a simple bow. 

IN a more complex scene, one involv
ing two or more characters and 

properties, such as a tree, one or more 
paintings are provided on each of the 
four "cells." Five "cells" will be used 
for a crowd scene. On the bottom cell 
will be painted a property, particularly 
if it is to enter the action. While the 
main p.ction usually will be confined to 
the second "cell," when several char
acters are present some will be painted 
on the third. To facilitate movements 
and save unnecessary painting, the body 
of a character may be painted on the 
second, its head and arms on the third. 
Darkened characters or props which 
can stand longer exposure without 
"burning" are placed on the fourth. 

Mechanically, this process differs lit
tle from filming cartoons in black and 
white. Artistically, color opens a broad 
field of interpretation, for emphasis of 
s ituation. As in life, red denotes warmth, 
blue cold, a streak of vellow down a 
character's back fear or �owardice. 

Constant experimentation goes on be
hind the closed doors of cartoon labora
tories, for color, when it reaches the 
screen, does not always reproduce what 
the unaided eye has seen. You see a halo 
around a candle, but what colors will 
reproduce that scene for the screen ? 
A character walks under the direct rays 
of a light. What tones will give the per
fect illusion ? Tests, an infinity of tests 
on short strips of film ; tests involving 
thousands of colored drawings will pro
vide the right answers. Only by this 
means do cartoons approach perfection 
in color, the greatest field which has yet 
been opened to them. 
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OURSELVES AND THE FEEBLE-MINDED 
A FRIEND of mine adopted a child 

and in this case he "led with h i "  
chin" ; so o ld Mother Nature 

passed him a jolt which has l eft him 
grouchy for ten years. Strange to say he 
was a doctor and should have known 
better. The little boy at the time of adop' 
tion was about three years old, an 
orphan from good farmer stock and the 
picture of health. He stilI is as husky 
a specimen as we could wish, but at the 
age of 13 he is in grade five, several 
years behind his proper place. Intel· 
lectually he is in the ranks of the feeble
minded-high grade feeble-minded, to 
be sure-but he has not and never w ill 
have normal intelligence. He may be 
able to complete grade scvcn by the age 
of 16 but he could never manage high 
school, and college would be absolutely 
out of the question. A child like this in 
a doctor's family, with its educational 
traditions, is nothing short of a tragedy. 

And it was quite unnecessary. Ten 
years ago we had intelligence tests 
which could easily have spotted the con
dition. Today these have been even more 
refined and anyone who adopts a ehild 
without first checking up on its hrain 
power is just asking for trouble. 

You must not confuse the feeble
minded with the insane. Insanity could 
be detected in only a very limited num
her of eases at the age of three. But 
then, insanity is not generally inherited ; 
it is the result of education and home 
conditions. If an adopted child should 
later devclop a nervous hreakdown. 
there is a strong probability that you 
are to blame. It would happen j ust as 
readily in the case of your own chi ld . 
But the picture is quite different with 
the feeble-minded : either the condition 
i s inherited or is present very shortly 
after birth. The insane, generally speak . 
ing, have a good brain and a normal 
intelligence up to a certain age. Then 
one of many things happens and they go 
"crazy." The feeble-minded just never 
did have normal brains to start with, 
even at birth. As a result, our intelli
gence tests can detect the condition as 
soon as it is well enough developed to 
measure---probably by the end of the 
first year, certainly by the fourth or fifth . 

A ND it's just bad news, for nothing 
f\. can be done about it. The child can 
be placed in a home, can be trained to 
the limit of a very limited ability, in one 
type of case his intelligence can actually 
be raised, but a eure is hopeless ; hope
l ess beeause intelligence depends on the 
hrain, which in this case is not normal. 

We divide the feeble-minded into two 
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hroatl groups, the "hered itary" ca�e, 
and the "elear sk y" cases. The first are 
due to poor stock. G enius tends to beget 
genius, while the feehle-minded tend to 
have offspring which fall into their own 
class. Nor do the exeeptions disprove 
this. You all know of eases wherein bril
liant parents have stup i d  ehildren ; 
wherein genius springs from the slums. 
Away back in ] 865 an Austrian monk 
hy the name of Mendel outlined a law 
of heredity which st i ll bears his name. 
We cannot explain that law here, for it 
is very complieated. Suffice it to say that 
it not only permits but even retlu ires 
tlll'se curious exceptions. 

Let us consider this hen�di tary group, 
since the problem here is relatively 
simple. First of all, how do we detect 
i ts memhers '? This involves the famous 
inlellig(�nce test and the intelligence 
(luotient. It consists of a series of prob
lems so graded that the lowest are easy 
for a three-year-old , the highest may 
trip up a college grad uate. For example, 
take the repet i t ion of numhers. If I m;k 
a hoy of four to repeat after me the five 
digits 6. 4, 8, 1 ,  2, he cannot do it . The 
average ehi ld of ten can, and you as an 
adult should perform the task very 
easily. But i f  J raise the number to seven 
digits you wi ll have trouble ; and if I 
then ask you to repeat them backward, 
you will fint] it practically impossible. 
Should I ask you to define 80 out of ] 00 
such words as "cat," "strike," ".ready," 
vou might feel almost insulted, ';ut 
should I make the l i st contain words like 
"nematode," "polydactylism," and "sha
green" your indignation might be due to 
a totally different cause. A child of five 
is likely to g ive the wrong answer for 
s uch a simple prohlem as : "What should 
you do if you find your house on fire '( "  
You can h e  j ust a s  easily stumped, but 
the task has to he on a somewhat higher 
level-consider the income tax return. 

You can see from these very simple 
examples that it would be possible, given 
time and money, to draw up a series of 
intellectual tasks so graded ill d ifficulty 
as 1 0  eover the entire range of human 
ability, from Einstein down--or up, if 
there is an "up." Then it would also be 
quite possible to find how high the aver
age five-, ten-, or fifteen-year-old child 
could climb on the ladd er. This would 
give us our yardstick. We could then 
measure you against this seale, no matter 
what your age, and say that you have 
the intellectual ability of a child 0 [ Stv· 

en, fourteen, or of a genius . This we 
term your nlf'ntal age ( M .A . ) ,  which is 
qu ite d i stinct from your real or chrono
log ical age ( C.A. ) .  

We can now determine your intell i 
genee quotient-I.Q. This we get frolll 
the formula ( M.A.-o--C.A. ) XI00 = I.Q. 
Suppose your son is 10 years old but has 
a mental age of only seven. His I.Q. 
would be ( 7--:-10 )  X IOO = 70. This would 
place him in the "moron" group of the 
feeble-minded. On the other hand, a 
mental age of 17 would give, in this 
ease, ( l7-o--1 0 ) X I 00 = 170, or genius. 
One hundred is, of course, always the 
average I.Q. and we never allow the 
C.A. to go above 16, on the theory that 
mental development stops at that age. 

SHOULD your I.Q. fall below 20 you 
would be styled an idiot, below 60 

an imhecile, from here to 80 a moron ; 
and above that normal, in various de· 
grees of dullness or superiority. All this 
may sound complicated hut actually a 
good " tester" ean give a child the famous 
" Binet" test and classi fy him very ae
curately in an hour. This is the most 
t ime-consuming of all tests. We general
ly use a "group" test, wherein we take 
the children-or adults-in groups up 
to 100 or more at a time. This procedure 
is not quite as accurate as is the timc
consuming, individual Binet, but y i el d s 
very good results for all that. 

That type of feehle-mindedness aris
i ng from poor heredity is soeiety's great
est prohlem. Unfortunately it has not a 
great deal of interest for us at present. 
The picture is simple. Feeble-minded 
heget feeble-minded, the children of 
normal parents tend to be normal, while 
I l le offspring of genius tends to be well 
ahove the average of the raee. Sueh ex
ceptions as oceur are easily explained 
Lv Mendel's Law. - However, almost half of the feeble
minded fall within the second group, 
Ihe "clear sky" elass, and this offers a 
totally different p icture. If you, as a 
normal memher of society, deliberately 
marry an individual who is feehle
minded, then your blood is on your own 
head. However, these clear sky cases 
arrive in all families, irrespeetive of 
parental intelligence, and offer a prob. 
lem which medical science and psy
chology have not been ahle to solve. 
This great and unpredietable class di
vides itself into several smaller groups, 
all of great interest amI all presenting 
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very special and interesting problems. 
First we wi ll consider the cretin. In 

the front of your neck, straddling the 
windpipe, is the thyroid gland. This is 
the great "pep" gland of the body and 
secretes a substance, thyroxine, which 
is absolutely essential to normal life. Its 
presence hastens metabolism-in other 
words, speeds up the engine. If in your 
case as an adult, the thyroid should 
suddenly cease to function, you would 
immediately lose most of your drive, 
start putting on weight, and in six 
months' time be a sad caricature of your 
present self-fat, lazy, and lacking all 
ambition. This occurs in some types of 
I!;oiter. On the other hand, should this 
I!;land suddenly begin working over
t ime, as it does in the case of exopthal
mic goiter, our picture is just the 
opposite : metaholism is accelerated to 
such an extent that the body literally 
burns up, usin g '  energy faster than it 
can be absorbed, so that the individual 
hecomes very thin, nervous, highly ex
citable, and finally dies of exhaustion 
unless effective treatment is used. 

IT sometimes happens that the thyroid 
gland is absent or defective at birth. 

We then get the cretin, a pathetic little 
idiot, fat, infantile, with a bronzed skin, 
little hair, and less .brains. He seldom 
grows over five feet tall, the sex organs 
are quite undeveloped, he cannot talk, 
feed himself or learn ordinary habits of 
cl eanliness-all through the absence of 
thyroxine, a condition which slows up 
the entire body development. 

This particular kind of case does hold 
out a certain amount of hope_ We can 
inj ect or feed thyroxine, prepared from 
the glands of sheep. This will to a cer
tain extent replace the natural secretion 
and cause an improvement in the con
dition. The deficiency must be detected 
early and treated consistently, for any 
marked improvement. Even so, it is 
doubtful whether such a child ever be
comes "normal" and a "cure" is never 
effected. The gland always remains de
fective-you merely supply the sub
stance it secretes. You do not cure the 
disease in the sense of restoring the 
thyroid gland to health. Every institu
tion for the feeble-minded has its quota 
of cretins who go through the regular 
course of thyroxine treatment. The fact 
that they are still there is mute testimony 
to the difficulty of obtaining any real im
provement. 

Another familiar figure in these insti
tutions is the microcephalic or the "pin
head." As the name suggests, his main 
difficulty is one of shortage. There j ust 
isn't room in his tiny skull for normal 
brains. He usually rises to the level of 
the imbecile, can frequently do rough 
manual work and is a very good natured 
sort of individual who seldom offers 
problems of a disciplinary nature. The 
microcephalic presents an exasperating 
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problem, in that we have not the least 
idea what causes this particular clear 
sky type. It simply arrives without the 
slightest excuse and leaves a problem 
against which we are helpless. 

Somewhat different is the case of 
the macrocephalic or hydrocephalic, 
sometimes referred to as "water on the 
brain." The chief outward manifestation 
of this condition is too much head, and 
the cause seems to be somewhat the same 
as water on the knee. At an early age, 
sometimes before birth, and when the 
skull bones are still very soft, spinal 
fluid begins to collect . in certain brain 
cavities. The pressure is sufficient to 
force out the brain and with it the skull, 
leaving the huge and often misshapen 
head of the hydrocephalic when these 
bones finally do harden. 

Several diseases, such as meningitis, 
appear as a cause of this condition'. Ap
parently they irritate the secreting mem
branes inside the brain, just as a blow 
on the knee may cause, water. In the 
majority of cases we cannot locate the 
cause, as is also true with the knee, but 
it is probably due to a shock of some 
kind. A cure is pretty hopeless. Draw 
off the fluid and more promptly returns. 
as in the leg. Some cases are reported 
where brilliant and daring operations 
have effected a cure, but these are dis
tinctly in the minority. Whatever the 
injury to intelligence-and it may range 
from practically nothing to complete 
idiocy-treatment is very unsatisfactory. 
We can only hope that the great ad
vances made in brain surgery may some 
day find a cure for this condition. 

Mongolian idiocy is a fourth well 
recognized type of clear sky case. The 
child looks somewhat like a little Chi
nese. Yellow skin, slant eyes, straight 
hair, round head, and short limbs yield 
a caricature of the mongol. The sufferer 
always remains a dwarf, is quite unable 
to read, write, or take care of himself, 
and sexually is altogether undeveloped. 
We haven't the slightest idea what 
causes the condition, and can do nothinl!; 
whatsoever to effect a cure. Just one of 
many cases wherein science has made 
little progress. 

BIRTH injury is now recognized as 
another cause of feeble-minded ness. 

A baby's skull is very soft and the brain, 
even if well protected, is a sensitive or
gan. The bones of the head have not 
united at birth but can be moved sep
arately. Under these circumstances a 
very difficult delivery, especially if in
struments have to he used, may easily 
result in brain injury. This seems es
pecially true in cases of premature birth 
or where the baby is very small. Ap
parently the skull gives even less pro
tection to the brain in these cases. Th� 
effects of birth injury are largely what 
one would suspect, depending, as they 
do, entirely on the area affected. They 
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run through illl the grades of feeble
mindedness, but include as well certain 
paralyses and even emotional upsets re
semhling insanity which are due instead 
to inj ury in certain areas. Treatment 
of these cases is extremely difficult, al 
most hopeless. A great deal of research 
is being devoted to these birth injuries 
and perhaps the future will give better 
news. 

The above five groups are generally 
accepted as representing the clear sky 
cases of the feeble-minded. There may 
be other minor classes beside . For in
stance, certain research leads to the sus
picion that an excessive use of X rays 
before birth may have very bad results 
on the child's mentality. Be this as it 
may, we can say roughly that about 
half the feeble-minded are due to "poor 
stock" and the other half to these un
predictable cases. 

We cannot discuss the broader social 
implications involved in this situation, 
owing to l ack of space. Just what does 
it mean, however, to you as an individu
al ? We have a saying in college that all 
problems should be settled in the Ad
mission's Office. In theory, a director of 
admissions could choose a freshman 
class which would be ideal and never 
cause any trouble. Actually, of course, 
he can't, but he can do a lot. 

So with you. The admissions office is 
the marriage altar. If you choose a part
ner of inferior mentality or one from a 
highly neurotic stock, you are more or 
less "asking for it." On the other hand, 
if this partner is the equal of yourself, 
you have taken every reasonable pre
caution and are safe within very broad 
limits. But only within these broad lim
its. We can offer absolutely no guarantee 
that you will not be saddled with one of 
the clear sky cases, no matter how good 
your stock and that of your partner. 
After its arrival you must face the 
further fact that medical science can do 
practically nothing to relieve the condi
tion. All of which may seem pretty dis
couraging, but it is the picture as it 
exists today. 

WE can, however, offer very definite 
service on the matter of adoption. 

A good child psychologist can spot the 
graver cases of feeble-mindedness by 
the end of the first year. At three years 
he is more accurate, and at five he can 
almost predict the college grades. Make 
no mistake in this matter of adoption, 
for it can result in tragedy. A child of 
three looks very "cute," is healthy, and 
talks a blue streak. So--what the devil ! 
-everyone knows that mental tests are 
bunk, and you want him very badly. 

But take it easy. If your family has a 
good educational tradition, and if that 
child happens to be sub-normal-a con
dition which you yourself might easily 
overlook-the future won't be too happy 
for either of you. 



INDIUM-A METAL ARISTOCRAT 
THE scene is Paris, the right bank. 

The time is Spring, 1940. The young 
man's fancy, irrevocably bound to 

love, now turns to j ewelry. He would 
buy the lustrous pendant reposing in 
the modernistic window before him. He 
steps inside. The pendant is presented 
for his inspection. "Are you sure," he 
asks, "that this is white gold ? "  "Ah, 
no, Monsieur," replies the clerk, "that 
is not white gold. It is the newest thing 
in precious metals, indium. Fortunately 
we can sell it to you at a lower price 
than white gold. But if you prefer, we 
can give you the same thing in a gold 
setting." But the latest mode and price 
are indeed desirable to this young man. 
"I'll take it," he says quickly, and turns 
over the proper number of francs. 
Cheated ? No ! For the clerk who sold 
the pendant, the man who bought it, and 
the girl who received it so happily, 
none of them could guess that he or she 
would live to see indium become one 
of the most popular of the aristocratic 
metals. 

Had this young man attempted to find 
an indium pendant in 1930 his search 
would have proved fruitless, for there 
were no indium pendants. There was, 
in fact, so little of the metal available 
that he would have paid 270 dollars for 
an ounce of the almost unknown metal. 
In 1936 he could buy it for less than 
30 dollars an ounce, with gold quoted 
at 35 dollars an ounce. In 1940, what ? 
Just what is the future of this remark· 
able metal which has risen like a new 
star to join the galaxy of semi.precious 
metals ? What can be done with a metal 
softer than lead, lighter than zinc, more 
lustrous than silver and as untarnish
able as gold ? What can be done with a 
metal which melts at a lower tempera
ture than tin ? These questions confront 
science and industry at the present 
moment when indium, from a mere 
name and number on a table of atomic 
weights,. becomes a tangible, useful, and 
desirable metal. Today, exploitation 
and experimentation ; tomorrow, sales 
promotion and advertising. Today, the 
laboratory ; tomorrow, the market. This 
is the course of all new materials. This 
is the path indium must follow. 

THE future of any new material may 
be divided into two parts, the pre

dictable and the unpredictable. Ac
cidental discoveries not now foreseen 
constitute the unpredictable. The pre
dictable future is determined by facts 
already known. The known facts lead to 
the inevitable conclusion that indium 
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By S I D N E Y  J. F R E N C H  
Assistant Professor o f  Chemistry, Colgate University 

\;'ill play an important role as a metal 
of luxury for it has all the qualifications 
of such a metal. Used alone, it is un· 
suitable for j ewelry, for, like gold, it is 
very soft ; but alloyed with small 
amounts of silver or copper it gives a 
hard, durable, lustrous surface which 
remains undimmed in air. It alloys 

William S. Murray, President, The 
Indium Corporation of America, 
with over 200 ounces of indium 

equally well with many other metals 
including gold, tin, cadmium, lead, and 
zinc. To each of its alloys it lends its 
durable properties of non-corrosion. Al
ready patents exist covering precious 
metal alloys containing gold, palladium, 
silver, copper, and indium for use in 
dental castings and j ewelry and covering 
alloys of silver and indium. 

In addition to its use in the form of 
alloys, indium can also be plated on 
suitable metal surfaces. When first 
plated, the surface coating is soft and 
dull. If the plated obj ect is heated, 
however, the indium, because of its low 
melting point, sinks into the underlying 
metal, giving a durable surface alloy 
which will take a high polish. This high 
luster and durability of a silver-indium 
surface alloy has found unique applica
tion in reflectors to increase reflecting 
power and lengthen the life of the re
flector. In dental amalgams, indium is 
being used with silver and to replace 
silver. 

Other almost unique uses of indium 
depend on the very low melting point of 
the metal. The fact has been known for 

a long time that when two appropriate 
metals are melted together an alloy may 
be found which melts at a lower tem
perature than either metal taken alone. 
The addition of a third and even a fourth 
metal may depress the melting point still 
farther. In this manner, bismuth, lead, 
tin, and cadmium, all low melting met
als, form an alloy which melts below 
the boiling point of water. It occurred 
to the writer a short time ago that tne 
addition of indium to these four com
mon metals should produce an alloy 
melting at a very low temperature. In 
practice, it was found that the addition 
of indium produced an alloy melting far 
below the boiling point of water. In 
fact, the alloy melted at 1 16 degrees, 
Fahrenheit, not far above normal body 
temperature. This liquid alloy may be 
brought into direct contact with the body 
and allowed to harden in place without 
discomfort. 

THIS alloy may therefore well find 
uses in art for taking impressions 

of the features of living persons in place 
of the more unwieldy and slow harden
ing plaster of Paris. For example, a 
finger or foot may be partially immersed 
in the molten alloy. The alloy is then 
chilled to promote rapid setting, thus 
greatly reducing the time required for 
immersion and permitting the forma
tion of a faithful impression. Impres
sions of the feet and hands of artists 
could be obtained for posterity with a 
high degree of perfection. Three-dimen
sional finger prints or foot prints might 
have decided advantages over the pres· 
ent ink and paper prints used in the 
detection of criminals. 

But the obj ection may well be raised 
that such molds would be both costly 
and perishable, since the alloy is ex
pensive and slight accidental heating 
would melt the mold. Such objections 
are easily answered, for the alloy mold 
need not constitute a permanent mold. 
It is merely placed in a suitable plating 
bath and plated to the desired thickness 
with copper, silver, or other metal. The 
plated mold is then placed in hot wa
ter, whereupon the alloy melts off, leav
ing a cast of durable, inexpensive metal. 
The alloy is thus recovered for further 
use. 

Since the alloy has such a low melting 
point, it may also find possible use as 
a spraying metal to cover objects of art. 
The molten metal is sprayed under pres. 
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Softer th an Lead, .M ore Lustrou s th an Sil ver, as Un

tarnishable as Gold • . .  Has Risen Like a New Star 

in the Gal axy of Semi-Precious Metals 

sure over a plaster or wooden object to 
form a continuous metallic coating. If 
desired, then, other metal may be plated 
over the alloy or the obj ect may be gent
ly warmed to give a smoother finish. 

Still another possibility which pre
sents itself in the field of art is the use 
of such an alloy for etching. Lines and 
figures can be engraved in the alloy sur
face with an electrically warmed pen. 
The softened parts of the metal may then 
be worked by the artist as desired with 
bare hands to build up figures in relief. 
The obj ect may then be plated, the alloy 
melted out and the mold thus obtained 
used for making permanent casts. 

The fact that such alloys can be 
molded by hand should make possible 
the building up of obj ects of art, much 
as a sculptor builds up a clay statue. 
Mistakes might be erased by the applica
tion of heat. From such models, perma
nent casts could be made by plating. 

For making seamless hollow vessels 
of odd shape, such low-melting alloys 
can be poured into a suitable cast, the 
cast removed and the remaining mold 
or core of alloy plated with cheaper 
metal ; the plated mold is then warmed 
up and the alloy poured out through 
a small opening. 

ANOTHER suggested use of such an 
1-1. alloy is in surgery. The alloy, im
pregnated in cloth or some other soft 
matrix and heated above 1 16 degrees, 
Fahrenheit, becomes soft and pliable. 
This is placed around a fractured or 
broken limb while the surgeon manipu
lates the bones into place. The cast is 
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then cooled in position and sets to a 
rigid condition holding the broken mem
bers in place. When it is desired to re
move the cast, hot water bottles are 
applied and the whole again becomes 
pliable_ There is no pulling, breaking, 
tearing, or chipping of plaster or plas
ter impregnated cloth_ There is likewise 
no pain for the patient. 

Finally, such low melting alloys may 
find use for controlling temperatures, 
and for automatic fire alarms and con
trol systems. 

If the present is any indication of the 
future, indium is on its way upward in 
use and downward in price. Still, nature 
has sprinkled this aristocratic metal but 
lightly over the surface of the earth and 
it must therefore ever remain a member 
of the semi-precious caste. As metals go, 
it is young, for it is not yet a century 
old. It may be interesting, now that the 
present has been unfolded and the future 
predicted, to turn to the past ; for indi um 
has had an interesting history. 

In 1863, Ferdinand Reich was study
ing some ores with his spectroscope. He 
was looking for the metal thallium, 
which should write its spectrum signa
ture with a prominent green line. But 
he couldn't find the green line. He saw 
the lines of zinc and lead in his ore but 
none for thallium. But what was that 
very prominent line near the violet end 
of the spectrum? He rubbed his eyes 
and looked again. Could it be potas
sium ? Impossible. He got out his refer
ences and checked. No known element 
had that particular signature. But he 
wasn't certain, because he was color-

Indium recovery plant in Arizona. The building at the extreme left houses the 
refining equipment, the central one a rotary furnace. To right, dust collectors 
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blind and had to rely on the pos ition o f  
the line instead of t h e color, S o  he 
called in his assistant, Theodore Richter. 
Richter saw the line too, and he saw 
another fainter line. Unquestionably 
they were the lines of a new element 
begging to enter the world of known 
elements. 

No name could be more appropriate 
than indium for this element which wrote 
its signature with such a bold indigo 
line. So, indium it became. Then started 
the laborious and time-consuming task 
of getting some of the new element out 
of the ore. They precipitated, dissolved, 
roasted, purified, and plated. Months 
later they were rewarded with a small 
sample of the pure metal. And what a 
metal ! In 1867, Richter exhibited two 
samples of the new metal to the French 
Academy of Sciences. Each sample was 
about the size of a lead pencil and 
Richter placed a value of 40,000 dollars 
on them. But indium did not come into 
fame overnight. Who could play with a 
metal worth 20,000 dollars an ounce ? 

More than 50 years passed and indium 
remained but a name, a number, and 
a blue line. Few museums could boast 
of a sample. The price fell, however, 
for in 1924 indium was valued at 300 
dollars an ounce-merely a paper value, 
for there wasn't an ounce available from 
a supply house in the whole world . 
When Mr. William Murray, of Utica, 
New York, attempted to purchase 10 
grams (73 of an ounce ) of the metal 
for experimental uses in 1924 he couldn't 
find 10 grams. Finally he got one gram 
from Germany, at a price of ten dollars. 
Within ten years of that date, however, 
he was able to display more indium than 
had been produced altogether in the 50 
preceding years. He had a total of more 
than 250 ounces of the interesting metal. 
Valued at the price of 1864 it was worth 
more than 4,000,000 dollars, at the 1924 
price, 100,000 dollars and the 1934 price, 
less than 7000 dollars. Moreover, it was 
not a paper price, for the 250 ounces 
were there in his laboratory for anyone 
to purchase. In 70 years, the price of 
indium had fallen 1000 fold. 

FOR three quarters of a century in
dium has been a curiosity for scien

tists to play with. It has been but a 
name and a number among the 92 ele
ments. No longer, however, is it merely 
"Element number 49," writing its signa
ture with a blue spectrum line. It is a 
metal, available and desirable. It is here 
to stay. Its future is in the lap of the 
gods and the hands of keen-sighted in
dustry. Tomorrow we may awake to find 
ourselves indebted to this metal for 
safety, comfort, pleasure, and luxury . 
Tomorrow the word indium may be as 
common to our vocabulary as the word 
chromium is today. And so, another 
member will have been added to the ever 
growing society of metal aristocrats. 



FISH AND PHYSICIANS 
FISH and physicians work together 

today in seeking the caLise and Clll'C 
of cancer. One rcason why fish are 

helpful in the unremitting quest for the 
control of cancer, which still ranb sec· 
ond in the list of causes of death, is that 
they themselves are subj ect to caneer. 
Their use in various reactions and ex· 
periments has come to play an important 
rD le in study of the disease. 

When Memorial Hospital 
was founded in New York 
City 52 years ago, for thc 
treatment of cancer and al · 
lied diseases, it is certainly 
likely that the founders, far
seeing though they were, 
had not the slightest idea 
that fish would some day 
play a part in its history. 
They were thinking more of 
surgery, nursing, and opi
ates_ But the story of stud y 

A Fish that has  Flopped into Onc of the Biggest 

Scientific Ponds of the World-Cancer Rescareh 

. . .  Some vcry Im portant Revel ations Have Resulted 

By H A R R Y  P E L H A M  R O B B I N S  
P r e s i d e n t ,  M e m o r i a l  H o s p i t a l  for the T r e a t m e n t  o f  C a n c e r  

a n d  A l l i e d  D i s e a s e s  

velop into giant tadpoles. 
Another of these glands 

is the thyroid, which tends 
to restrain growth but to 
make it more adult in type. 
This fact was discovered by 
Dr. .T . F. Gudernatsch, work
lflg as a member of the 
Memorial Hospital staff, 
when that work was being 
conducted partly at Cornell 
University Medical College. 

and treatment of cancer in 
this and other institutions 
is not complete without ref

The rosy-sided dace_ This small fish proved to be the much
sought-after subj ect of experiments on the cause of cancer 

It came about in this way : 
Between 1880 and 1890, 
thyroid extract was some

erence to the contribution which fish 
have made to advancing knowledge and 
effective treatment. The record includes 
the saga of a poor fish which has become 
very valuable. This hum hIe and obscure 
member of the piscatorial family has 
emerged as a sort of Cinderella in Sci
cnce Land, and become much sought 
after. The recent discoverv of this small 
American fish, the rosy-sid'ed dace-or to 
use its scientific name, Leuciscus vando· 
isulus-which may serve as a diagnostic 
test for a malignant form of human can
cer known as melanoma, directs atten
tion to the many services which fish have 
rendered in the field of cancer . But we 
are getting ahead of our story of the poor 
fish which has become a very important 
fish. 

The trout family, too, are playing their 
part. About 1904, epidemics of thyroid 
cancer in artificially bred trout nearly 
ruined the trout breeding industry in 
several localities here and abroad. The 
thyroid gland in fish consists of many 
islets of gland tissue scattered about the 
gills and throat. The cancer caused a 
rapid enlargement of all these islets, so 
that the fish choked to death or died from 
ulceration of the enlarged glandules. At 
first it was thought that the disease was 
of infectious nature, and the late Dr. 
Harvey Gaylord endeavored to prove this 
origin by elaborate experiments conduct
ed at the fish farm of the Buffalo State 
Institution for Cancer. However, the con
clusion was reached that the cause was 
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really overfeeding of the young tro ll t 
with a badly halanced diet and in the 
general chem ical pollution of the wa
ters. W.ith the fish in well watered 
streams and on a correct diet, the dis· 
ease was eradicated. Yet thyroid cancer 
sti l l occasionally appears in sporadic 
cases in several kinds of fish. 

About this same time zoologists began 
to notice the occurrence of various kinds 
of cancer in fish. In 1904 Marianne 
Plehn, of Munich, recorded scveral cases 
of cancer of the skin, bones, and internal 
organ� of fish which she studied in Ger
many. After that, reports of cancer in 
fish became more numerous as attention 
was called to the matter, and it soon 
became apparent that, while cancer is 
comparatively rare in fish, it may affect 
almost any variety, and under almo�t 
any conditions. In 1933 Alexander Had. 
dow and Isobel Blake, of the Scottish 
Fishery Board, collected from the l itera· 
I ure about 50 different types of tumors 
which had been observed in as many 
different ki.nds of fish. 

HEllE we also i ntroduce frogs as co
worhrs with fish and physicians. In 

fish and frogs, as in man, the growth and 
functions of the organs arc largely under 
the control of the glands of internal 
secretion. One of these glands, the thy· 
mus gland, which lies j ust above the 
heart, stimulates the growth of youthful 
or embryonal cells. When ordinary tad
poles are fed on thymus they soon de-

t imes used in the treatment of cancer, 
and occasionally good results were re
ported. The Memorial Hospi tal staff ob
served some of the apparently good re
sults and decided to investigate the rea
sons, i f any existed. To make a long story 
short, Dr. Gudernatsch's crucial experi
ment consisted of adding a minute quan
tity of thyroid extract to a small aquari
um containing tadpoles_ He found that 
the tadpoles were transformed into frogs 
almost over night. This experiment dem
onstrated the differentiating action of 
thyroid cxtract which causes young cells 
to hurry up and become adult cells, but 
at the same time restraining growth. In 
this way the restraining action of thyroid 
extract on cancer cells was explained . 
Unfortunately, however, this action is 
not strong enough to render thyroid ex
tract an effective agent in the treatment 
of cancer. 

Now enter radium and X rays to join 
the fish, frogs, and scientists. Among the 
major problems of cancer research is thc 
mode of action of radium and X rays, of 
which comparatively little is yet defin
itely known. Yet these agents are a very 
important means of curing cancer in its 
early stages. Fish eggs are very suscep
tible to X rays and radium rays and the 
effects are easily traced in these simple 
structures. Many investigators have sub
j ected the eggs of various varieties of 
fish to different forms of radiation and 
have determined what effects follow. In 
this way many curious and important 
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variations have been discov
ered in the behavior of the 
eggs at success ive stages o r  
development. Some are radio· 
sensitive and others radio.re· 
sistant. These experiments 
have shed considerable l ight 
on the mode of action of the 
rays and on the factors mak· 
ing cancers susceptihle to ra 
diation. 
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They have also demonstrat· 
ed some of the adverse effeets 
of radiation . Dr. C. H. Stock
ard found that chemical in
j ury of eggs, or young em
bryos, sometimes leads to the 
production of one-eyed mon
sters by in j uring the delicate 
mechanism of the embryo eye 
so that, while the fish m ight 
grow up to normal size, it 
would have only the one eye 
of the cyclops. In 1925 Dr. 
Hinrichs, of the Universitv of 
Chicago, noted the formation 
of monsters in Fundull ls fish 
fol lowing exposure to I l l tra
v iolet rays. 

Dr. Oppermann, of Ger
many, in 1913 studied the ef

Memorial Hospital in New York-its complete name being "Memorial Hospital for the 
Treatment of Cancer and Allied Diseases." First institution of its kind in America 

fects of radium treatment on the sperm 
and the fertilized egg of the trout. He 
noted head, eye, and tail defects as a re
sult of the treatment. In America, Dr. 
Charles R. Bardeen, of the University o f  
Wisconsin, was the first t o show that fish 
eggs fertilized by radiated sperm de
veloped various typcs of deformitics in 
thc fish hatched from such eggs. 

IN 1906 Dr. Tur, of France, studied the 
action of radium upon the embryos of 

the common dogfish. The embryos that 
developed were smaller than the normal 
and were markedly defective, having 
practically no central nervous system_ 
Dr. Bohn, of Francc, · in 1903, and Dr . 
Schaper, of G ermany, in 1904., used ra
dium on the young of frogs, toads, and 
newts. In 1913 Dr. Hertwig repeated the 
work with frogs' eggs and radium-treated 
sperm cells. All these investigators noted 
faulty development of the skin, blood. 
and nervous systems which varied with 
the amount and duration of exposure. 

Warned by the rcsults of these studies. 
physicians now usc proper precautions 
when employing X rays or rad i um in the 
case of pregnant women, especially in 
the early months of gestation. Yet many 
women have borne healthy chi.ldrcn af
ter having been cured of tumors of the 
pelvic organs by radiat ion treatment. 

Funny family, the fish ! They live most
ly at low temperaturcs, so the processes 
o� digestion and assimilati on of food and 
the growth of cells lack the stimulus of 
the heat which higher animals enjoy. 
Hence the organs of fish contain large 
quantities of growth-stimulating sub
stances, ferments, and vitamins, on 

r-rHE accompanying article 
has to do with research on 

cancer conducted at Memorial 
Hospital in New York City, the 
first special institution of its kind 
in the United States. Last year it 
maintained 1 10 beds and accept
ed 3200 patients for treatment. 
A daily average of 325 patients 
come to its clinics. About one 
third of the work is free. 

Last year the Hospital received 
a gift of 3 ,000,000 dollars from 
the General Education Board, 
founded by John D. Rockefeller, 
Sr., to build a new home in New 
York, and the new structure is 
to rise near the Cornell Univer
sity Medical College (with which 
the Hospital is affiliated ) and 
the Rockefeller Institute for 
Medical Research. Dr. James 
Ewing is president of the Hos· 
pital's medical board. - The 
Editor. 

which growth and energy depend. It is 
the presence of these agents, especially 
vitamins, to which cod-liver oil owes its 
medicinal value, effectiveness in prevent
ing rickets and in stimulating general 
nutntlOn. Furthermore, cod-liver oil 
used in the prevention and cure of rick
ets probably also rednces the tendency 
to some forms of tumor growth, especial
ly those affecting the bones. 

But here is where the real color comes 
into the story of the unknown fish. Most 
fish and batrachians ( frogs and toads ) 
are highly pigmented ; that is, are char
acterized by a wide variety of deposits 

of pigment which protect them against 
their enemies and against the effects of 
sunlight. In fact, pigmentation is a more 
important function and more elaborately 
developed in these animals than in any 
other species, except the insects. 

Some very important revelations re
garding the control of the function of 
pigmentation, both in lower animals and 
in man, have resulted from experiments 
on fIsh. These experiments center abou t 
the inHuencc of the pituitary gland on 
the behavior of pigmentation. The pitu 
itary gland is an organ of internal se
cretion which presides over many func
tions of the body, including growth of 
I i ssues, sex charact�rj stics, and especi
a lly pigmentation. It is the central s ignal 
tower of the system of glands of internal 
secret ion. It acts mainly by stimulating 
other glands according to their needs. It 
i s  located in a protected bony recess in 
the hase of the skull. 

T
HE first indication that the pituitary 
gland had anything to do with pig

mentation was obtained by Dr. Evans 
and Dr. Smith of California. They re
moved the gland in tadpoles, which are 
pigmented, and found to their astonish
ment that these tadpoles lost their color 
and hecame silvery. Indeed, they were 
albinos-almost frce from pigment. 
They could not produce pigment when 
deprived of the pituitary gland. 

The next important observation was 
long delayed. In 1932 Dr. Bernhard Zon
dek in Berlin isolated from the middle 
lobe of the pituitary gland a special se
cretion or hormone which had a remark
able action on the pigmented skins of 
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Quiet but systematic activities in the Biophysics Laboratory, Memorial Hospital 

many fish, and which he called "inter
medin." Many agents cause a similar ef
fect on pigmented fish, but after many 
trials Dr. Zondek found a fish, commonly 
known in Germany as the Elritze (phox. 
inns ) ,  which apparently reacts alone to 
intermedin and is therefore a test for 
this hormone. 

When a minute amount of intermedin 
is inj ected into an Elritze, the black spots 
on the back become shrunken and dark
er, while brilliant red spots soon appear 
about the ventral fins. This sharp change 
in color is very similar to that which oc
curs naturally during the breeding sea
son, and the reaction to intermedin is 
not so sharp during the breeding season. 

B
UT what have white frogs and red 
Elritze to do with cancer ? This ques

tion remained to be answered by one of 
the workers in the laboratories of the 
Memorial Hospital, where many cases of 
a fatal form of pigmented cancer are seen. 
This worker concluded that, if intermed
in has such a remarkable influence on 
pigment cells in fish and frogs, it might 
be found active in a malignant tumor 
composed of these pi gmented cells in a 
human being, and therefore might he 
present in excess in the tissue of pig
mented cancers and probably also in the 
blood and urine of such patients. After 
observing many such cases, he proved 
that precisely such conditions do exist. 
He found varying quantities of inter
medin in tumor tissue, in the blood and 
in the urine, as well as in some other tis
sues. Using certain precautions, he was 
able to show that the test for intermedin 
in the German fish Elritze was of value 
in the diagnosis of pigmented cancer. 

tor consulted New York fish dealers, 
showing them an Elritze. They had never 
seen such a fish. He was greatly aided by 
the experts at the New York Aquarium, 
who told him that a very similar fish 
could be found in Maryland. The physi
cian laid aside his microscope and white 
coat, packed his grip, bought a pair of 
rubber boots and headed for Maryland. 
Wading the stream in hip boots, he final
ly discovered the fish. It was the rosy
sided dace (Lenciscus vandoisulus) ,  the 
American cousin of the German Elritze. 

Experiments with this fish at Memo
rial Hospital proved that it reacted as 
did its German cousin. So far as known, 
it is the only American fish which does 
so react, and thus far it has not reacted 
to any agent except intermedin. It has 
been found in several small southern 
streams. 

If any fisherman or fish dealer wishes 
to find a market for fish, and to do a ser· 
vice to humanity, all he has to do is to 
supply science with these rosy-sided dace 
or some other American fish which wi l l 
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react only to intermed i n .  Th i s fish, u n 
k nown ano h itherto qllite unimportant 
to t 1w fish world, has flopped out of the 
l i tt le pond of ohscur i ty i n to one of the 
higgest scientific ponos in the world
cancer research. 

There is a lot more yet for the doctors 
and the rosy-sided dace to demonstrate 
about cancer. That intermedin actuall v 
figures in the origin and growth of pig
mented cancer remains to be shown, but 
experiments already conducted show 
that intermedin increases the growth of 
a pigmented cancer in a mouse about 
50 percent . Certain small fish themselves 
suffer from a fatal form of pigmented 
disease known as melanosis. Dr. Myron 
Gordon of Cornell University has been 
stlldying this disease for some years and 
has demonstrated many of its peculiar 
features, including quite pronounced 
Mendelian hereditary characteristics. 

I
T IS not unreasonable to expect ad. 
ditional revelations regarding pigmen

tation and diseases involving it, and that 
fish may be employed in numerous other 
relations to increase the present knowl
edge of cancer. 

The pleasant task of telling in a some· 
what popular vein the story of a very 
worthwhile achievement has fallen to a 
layman, but without that tireless per· 
severance of medical and research work
ers, carried on with the spirit which 
is so characteristic of those engaged in 
the cancer field, this story could not have 
been told. For such contribution as Me
morial Hospital has made there is a j ust 
feeling of pride. 

The work described in this article is 
only one of many research proj ects 
which are being carried on at the hospi. 
tal. Thirty-five workers in pathology, 
chemistry, biology and physics labora
tories are engaged continually in study 
of the causes and treatment of cancer. 
Such research is an important function 
of a moo ern cancer i n st itut ion .  

But the Elritze is found only in Ger
many. Its importation to the United 
States, alive for experimental purposes, 
offered many difficulties and was expen
sive. It became highly desirable to find 
some American fish which would serve 
the same purpose. So the inquisitive doc- The chemistry laboratory at Memorial Hospital, where basic research is done 
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STATUS OF WORLD NAVIES 

Recapitulation of Treaty Navies as Washington Naval 

Limit ation Treaty Expires Decemher 3 1 ,  1 93 6  

GERMANY is the newcomer in this 
review of ships and tonnages of 
world naval powers. Since the 

Versailles Treaty limited her navy so 
rigidly, she was not even considered in 
the Washington Treaty of 1921, nor in 
the London Treaty of 1930, which im
posed limitations on naval construction 
among the other five nations shown 
above. By reason of her abrogation of 
parts of the Versailles Treaty and her 
subsequent agreement with the British 
Empire, as noted on the drawing, her 
naval status once more is of concern. 

As the Washington Treaty expires, 
some feel that the future of naval limita
tions is but a forlorn hope, though 
others-for example, Admiral Standley 
of our navy-are more optimistic. Yet 
naval limitations has a history of sev-

eral failures. In 1921 ,  capital ships and 
aircraft carriers were limited by the 
United States, Great Britain, Japan, 
France, and Italy. The Geneva Con
ference of 1927, attempting to impose 
limitations on smaller ships, was a com
plete failure ; while the London Con
ference of 1930 limited cruisers, de
stroyers, and submarines for the United 
States, Great Britain, and Japan. The 
United States "leaned over backward" 
in observing these treaties, but our dis
armament by example did not work. 

In December, 1934, Japan announced 
her intention to terminate the Washing
ton agreement at its expiration Decem
ber, 1936. 

Japan demands parity with Great 
Britain, Germany becomes a factor in 
naval questions, France builds ships to 

offset Germany's rising strength, Italy 
feels that she has a greater responsibility 
in the Mediterranean and has started an 
active naval building program. The 
United States has indicated her inten
tion to build if others do. 

Both Japan and Great Britain are dis
cussing construction of battleships, 
though in all fairness, it must be noted 
that the figures indicated in the column 
above for Great Britain include tonnages 
for capital ships, cruisers ( B ) , destroy
ers, and submarines that were not laid 
down before expiration of the Treaty. 
Great Britain will also dispose of four 
of her 19 cruisers (A ) , three to be con
verted into cruisers ( B ) . It should be 
noted further that there is included 
above obsolete tonnage ( as of December 
1935 ) in the following approximate 
amounts : United States, 320,000 ; Brit
ish Empire, 327,000 ; Japan, 200,000 ; 
France, 200,000 ; Italy, 137,000 ; and 
Germany, 34,000. 

-F. D. McHugh. 
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The two views, above and below, of the San Francisco-Oakland Bay Bridge were 
both taken from the San Francisco end, but from different angles_ They show the 
structure nearing completion j ust prior to the opening_ 1n the photograph below 
may be seen, at the lower right, the main approach and the "on" and "off" ramps 

WORLD'S 
LONGEST 

BRIDGE 
Now OPEN 

MOTORISTS now may drive from Atlantic 
City, New .Tersey, directly into San Fran
cisco, California, without leaving the Lin

coln Highway ( U.s_ 40 ) _ This is possible with 
completion of the 9 _1 -mile San Francisco-Oakland 
Bay Bridge, dedicated November 12 when a horse 
was ridden across the structure from Oakland 
to San Francisco in violation of state laws. To 
appreciate the immensity of the proj ect, which 
was commenced in May, 1933, one must under
stand that the bridge unites San Francisco 
County on the west with Alameda County on 
the east, thus providing speedier transportation 
across San Francisco Bay for 1 ,221 ,000 per
sons of these political groups, and uniting also 
the residents of nearby San Mateo ( on the west ) , 
Marin, and Contra Costa Counties ( north and 
east ) .  On the east s ide of the bay the cities of 
Oakland, Berkeley ( home of the University of 
California ) ,  Alhany, Emeryville, and Piedmont 
are directly affected by the project. Thus San 
Francisco, second largest United States seaport 
in imports and exports, seventh United States in
d ustrial city, financial center of the west, obtains 
a new means of ingress and egress for the tens 
of thousands of commuters who cross the bay 
daily and for other thousands of shoppers, thea-



Only Four Years Bu il (J ing . . .  

Unites Five Cou nties . . .  Com

pletes Highw ay fr o nl A t J a n ti ( '  

City to San Franci sco 

ter-goers, and tourists_ The hridge, wlricll is 
owned by the state and operated by the Depart
ment of P ll blic Works, cost 77,200,000 dollars, 
which will be paid for from automobile, truck, 
interurban electric train, and passenger toIls _ 
Facilities for steam trains have not heen pro
vided_ The bridge extends from Fifth Street, in 
down-town San Francisco, to a traffic d i stributing 
structure 6_9 miles distant on the Oakland shore, 
where three approaches are provided, the entrance 
from the most remote being 9_1 miles from San 
Francisco_ The west section, stretching from San 
Francisco to Yerba Buena Isl and in mid-bay con
sists of twin suspens ion spans, with a center live 
load anchorage pier, totaling 10,4.50 feet in length. 
The Yerba Buena "span" is 29S0 feet long, of 
which 540 feet goes through solid rock_ The East 
Bay section consists of one l400-foot central span 
cantilever, two 5 1 1 -foot anchor arms, five .509-foot 
fixed spans and fourteen 291 -foot fixed spans to 
filL The bridge carries two levels, the upper for 
fast autos, the lower for trucks and interurban 
railway_ Across the main channel, on both sides 
of the central anchorage, the spans stand 214 
feet above high water. Whereas vehicular traffic 
already i s II sing the bridge, electric railway cross
ings will not commence unt i l January, 1938. Motorists entering and leaving the Oakland end of the bridge will use this distribu

tion structure on which there will be no right-angle crossings or left turns 

One of the breaks in the bridge structure, designed to allow for 
expansion and contraction due to temperature changes, is  shown 
in the photograph below. The spans may move as much as nine 
inches. Note that even the cross braces are separate units 

Below: One of the completed towers of the suspension spans with 
all cables in place_ An aerial beacon will top the structure 



OIL EMULSIONS 
A Research Step Toward a Comprehension of 

Living Protoplasm . Chemicals Imitate Simp-

lest Forms of Life How To Dem onstrate 

By Dr. P. A. Y O U N G  
Formerly Research Botanist ,  M ontana Agricultural Experiment Station 

PROTOPLASM, the carrier of life, 
is the only living emulsion. How
ever, certain inanimate emulsions 

act alive. Thus, besides the extremely 
complex emulsion of protoplasm, we are 
much interested in the simpler emul
sions that we use in foods and industries. 
For example, milk, butter, and mayon
naise dressing are emulsions commonly 
used for foods, while orchardists use 
petroleum oil emulsions as sprays to kill 
insects. 

Interest in emulsions is stimulated not 
only by their vital and industrial impor
tance but also because some artificially 
made emulsions and eolloidal systems 
show movement, enlargement, and 
shapes so amazing that they appear to 
be alive. I made such a life· like, artificial 
emulsion by mixing water, petroleum oil, 
and the automatie emulsifier called 
"cresoap." This cresoap is a mixture of 
soft soap and cresol. 

It is easy to watch emulsions make 
themselves and act alive ; the experi
ment may be eonducted as follows : 
10% of cresoap is dissolved in auto
mobile eylinder oil. Then a drop of this 
miscible oil is placed on a microscope 
slide, and beside the drop of oil is placed 
a drop of water ( Figure 1 ) .  For high 
magnifications, place a cover-glass, sup
ported by fragments of glass (V, Figure 
2 ) , over a drop of oil and then let water 
run under this glass to touch the oil. 

To see the phenomena of emulsifica
tion, place the glass slide on a micro-
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Figure 1 
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Figure 2 

scope, and dim the light. Then stick a 
needle into the drop of water and push 
one edge of it until it touches the drop 
of oil. Fast, extremely interesting action 
follows while the oil and water emulsify 
in each other before your eyes. 

A thick black wall ( the main inter
face, Figure 3, S )  appears instantly 
when the oil touches the water. Then 
the oil suddenly squirts through holes 
in this wall and within three seconds it 
disperses millions of globules of oil in 
the water, as an atomizer sprays drop-

Figure 3: Drawing of 
phenomena of emulsifi
cation, magnified 250 
times. The formations 
and actions indicated by 
letters on the drawing 
are fully described in 
the accompanying text 

lets of water into the air. This makes an 
oil-in-water emulsion, because an emul
sion consists of globules of one kind of 
liquid suspended in another kind of 
liquid in which these globules do not 
dissolve. 

However, some of these streams of 
oil do not instantly form fogs of oil in 
the water ( Figures 4, 5 ) . Instead, the 
streams of oil become large masses that 
move like the tiny animals of naked liv
ing protoplasm ealled amoeba ( Fig
ure 3, T ) . 

DURING the first few seconds, the 
oil and water violently mix them

selves and isolate a large mass of water 
in the oil. Then the mass of water thrusts 
out long necks (Figure 3, N )  and soon 
globules of water are cut off into the oil, 
much as a living fungus called a mildew 
grows a thread that cuts off little repro
ductive cells called spores. But the 
mildew slowly forms its spores or seeds 
by vital processes, while, in contrast, 
the mass of water passively responds to 
surface tension by which suspended 

liquids become spheres. It is not alive. 
The interface ( Figure 3, S )  between 

the drops of water and oil then begins 
serpentine undulations and even makes 
big bulges that become knobs ( Figure 
3 ,  K ) . Many of these bulges become con
stricted at their bases and cut off large 
globules of oil in the water, and spheres 
of water in the oil. Besides the simple 
globules of oil and water, the bulging 
interface forms very many complex glo
bules. Knobs containing emulsions are 
cut off and thus make complicated glo
bules in the oil and water ( Figure 3, 
L, W) . 

In water, the most complex oil globule 
eontains a large sphere of water, and 
inside this sphere are little oil globules 
that dance rapidly as though alive. Thus, 
they resemble bacteria that similarly 
dance in water. However, the living bac
teria that swim are recognized when they 
move in straight lines. In contrast, dead 

bacteria and similar microscopic par
ticles only dance in one place and do 
not go anywhere. But if they are not 
alive, how can they dance ? The tiny 
oil globules and dead bacteria dance 
because they are moved when water 
molecules bombard them. This is called 
the Brownian movement, and is imitated 
and exemplified by the hula dance of 
the grass skirts. 

Suddenly, when making the experi
ment, two whirlpools will start to swirl 
in opposite directions beside the inter
face, and as they swirl, layer after layer 
of oil globules appear in the water across 
the wall ( Figures 3, H ;  4, 5 ) . Also, 
cylindrical currents roll in the oil beside 
tile interface ( Figure 3, Y ;  4 ) . These 
cylindrical and horizontal currents evi
dently cause emulsification. 

When I dissolved a red stain in the 
oil and a blue stain in the water in trying 
to make the emulsion easier to under
stand, the opposite result happened. The 
blue emulsion was so complex that it 
took three years to understand it. The 
blue stain reacted with the cresoap and 



produced a separate emulsion of blue 
globules in both oil and water (Figures 
5, 6) besides everything shown in Fig
ure 3. Most of the blue spheres were 
inside oil globules. A peculiar change 
occurred when these oil globules ad
hered to glass. The oil globules became 
egg-shaped while the inclosed blue 
spheres became marginal masses and 
zebra-like stripes (Figure 7 ) . 

It is very interesting to comprehend 
the size of particles suspended in water, 
such as the silt in a river or the cream 
in milk. Emulsified oil globules are some 
of the smallest of visible obj ects. In my 
petroleum-oil emulsions, the largest oil 
globules are 1/1000 of an inch in di
ameter, while the smallest ones visible 
are 1/250,000 of an inch in diameter. It 
is difficult to imagine such small things, 
but let us try to visualize the size of the 
smallest oil globules. If we arranged 
15,000 of them in a row, they would 
extend all of the way across a pin head. 
And if we arranged only a million of 
these oil globules on a square, we could 
hardly see the grease spot. 

THE function of science is to describe 
natural phenomena, but discoveries 

are more interesting and useful when we 
try to explain how the phenomena hap
pen. Soap is the key to the mystery of 
emulsions. When water touches the mis
cible oil, the cresoap rapidly makes a 
broad black wall ( the main interface ) 
between the o i l and water. As the cre
soap then dissolves in the water and the 
surface tensions change, the main in
terface wriggles and the horizontal and 
vertical currents rotate in emulsifvin (r 

the oil and water in each other. 
. to 

The dissolved soap has the remarka
ble power of accumulating as a tougb 
sphere ( interface) around each globule 
oJ oil. When oil globules are so protected, 

Figure 4: Showing emulsification of 
oil in, water (below black wall ) and 
water in oil ( above the black wall ) .  
Magnified approximately 20 times 

they hump together and bounce away 
from each other like rubber balls, for 
the spheres of soap act like rubber mem
branes. Also, each oil globule bears a 
negative electric charge by which it re
pels the other globules . Thus, their sta
tic keeps them apart. 

Emulsions that were forming exhibit
ed flowing and revolving movements re
sembling those that I have often seen in 
living protoplasm, as when protoplasm 
flowed into organs of the alga, Vaucher
ia. Other research workers also have ex
hibited remarkably life-like structures, 
movements, and enlargements of inani
mate chemicals. These ph enomena arc 

Figure 5: Two hnriz'mtal  swirls 
with water spheres in oil above the 
black line and oil globules in water 
below. Magni fied about 20 times 

interesting, hut let us clearly recognize 
the fact that these man-made materials 
are not alive, and can exhibit only pass
ive responses to the laws of physics and 
chcmistry. As a liv i ng creature, man 
transmits the life he inherits, h il t  man 
has never created life. 

Far transcending man's imitations. 
protoplasm really pcrforms the follow
ing characteristic living functions : It re
sponds to s timuli but often responds dif
ferently to the same stimulus. It moves 
voluntarily and produces living append
ages with which it swims, runs, or flies . 
It digests foods, grows from the inside, 
and builds living tissues from synthetic 
chemicals including the infinitely com
plex proteins that characterize the 
species. Protoplasm and the green 
chlorophyll of plants use light energy in 
making sugar from carbon dioxide and 
water, thus supplying all of the food in 
the world. And most marvelous of all, 
protoplasm precisely reproduces iv, 
species. 

Although non-living chemicals do not 

Figure 6: Blue globules inside oi l  
globules emulsified in water. 300x 

really perform the fundamental func
tions of life, we learn much about life 
by studying inanimate materials. Like 
them, living creatures also passivcly re
act to environment, as in being moved 
by a machine or water. 

Clearly, inanimate chemicals can im i
tate only the simplest forms of life. j\ 
drop of compressed, salty gelatine may 
superficially resemble tbe living proto
plasm of an amoeba, and ehcmical flow
crs growing by accretion in solutions (I f 
salts slightly resemble plants, but it i." 
easier to distinguish a l i ving man from 
his brazen images in s tatues. 

Research work with forming emul
sions has increased our knowledge of 
the emulsions used in our foods and in
dustries. The better we understand thes.
simple emulsions, the bettcr we under
stand the bewildering complexity of pro
toplasmic emulsions, and comprehend 
how greatly living protoplasm exceeds 
the imitations of life. 

A research worker approaches the 
boundary of knowledge to study the 
l aws of Nature. He starts with dimly 
comprehended mysteries, and feels grati
fied when his years of work net discover
i es that help people in understanding 
these mysteries. It is helpful to recognize 
the extreme difference between magic 
and science. Man does well to approach 
with humility the study of Nature, and 
especial ly the study of protoplasm whie l ]  
is the  most profound of earth's mysteries. 

Figure 7:  Zebra-li ke stripes on egg
shaped oil globules adhering to glass. 
Magnified approximately 200 times 
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TI-IE SCIENTIFIC AMERICAN DIGEST 

A USTRALIA C LAIMS O LDEST 
LIVE THING 

QUEENSLAND, A u strali a, cl a ims  to  
have the oldest l iv ing thing on ear th .  

It i s  a macrozamia, a tree about .  20 fed 
in  height and estimated to be more th an 
12,000 years old.  

In  the Tamborine Mountain reserve there 
is a whole  grove of  macrozamia, the young· 

Not as majestic as our sequoias, 
but older-this Australian macro
zamia is more than 12,000 years old 

est of  them being three feet in height and 
3000 years old. When Professor Chamber
lain, of Chicago University, was appointed 
to ' collect data concerning macrozamias in 
various  parts of the world, he travelled all 
over the globe, and the largest specimen 
he had seen prior to coming to Queensland 

. was between six and seven feet in height and 
was found in South Africa. 

He was amazed, therefore, when he found 
i n  the Tamborine Mountain reserve a grove 
o f  macrozamia which measured over 20 feet 
in height, and whose ages he estimated to 
he between 12,000 and 15,000 years. The 
l argest macrozamia cone which Professor 
Chamberlain had ever seen, weighed 85 
pounds as against the South African record 
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of 35 pounds, and contained 15 1 seeds. 
These were sent to America. One seed was 
planted in each of America's 151 national 
parks. Now each of the seeds has ger· 
minated, so that a descendant of  Qu eens-
1and's macrozamia is now growing in each 
or the nat i onal parks of  America .��A lIstm· 
lian Press Bureau. 

TELEPATHY'S REALITY 

"THERE are many obvious ways in 
which the brain's level of  perfoqnance 

could be raised," said Professor Julian S. 
Huxley, leading British biologist, recently. 
"If for all the main attributes of  mind the 
average of a population could be raised to 
the level now attained by the best endowed 
ten-thousandth or even thousandth, that 
alone would be of  far-reaching evolutionary 
significance_ Nor is  there any reason to sup-

� l l .  'l'al l l l Jorlne • .  \ u i l ni l i a  

puse  that sllch q uanti tative increase could 
not be pu shed beyond its present limits. 

"There are other faculties, the bare ex
istence of  which is  as yet scarcely estab
l i shed. These too might be developed until 
they were as commonly distri hu ted as, say, 
mll sical or mathematical gifts are today, I 
refer to telepathy and ' other extra-sensory 
activities of mind, which the work of Rhine, 
Salter, and others is now forcing inlo sci
ent i fi c  recognit ion." 

CAR AGE 

ACCORDING lU the American 
Petroleum Institute, the aver

age motor car now in use is nearly 
five years old. 

C HEAPER CYCLOPROPAN E  

CYCLOPROPANE has been widely 
adopted during the past few years as 

an anesthetic despite the fact that its cost 
has been in the neighborhood of 20 dollars 
a pound. The reason for its high cost has 
been the fact that the only practicable 
method for its preparation used as a raw 

The cone top of a macrozamia tree 
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material tri·methylene glycol, a minor im· 
purity in glycerol produced by the soap 
industry. Not only i s  th i s  raw material ex· 
pensive hut the process for its conversion to 
cyclopropane i s  diffic u lt and consumes 
hromine wh ich i tself i s  not cheap. 

The success of the new anesthetic in the 
hands of the medical and dental profes· 
sions encouraged research workers at P u r· 
d u e  Univers i ty  to seek a cheaper method for 
its preparatio�. As a res u l t  of the i r  efforts, 
cyclopropane is now prepared on a much 
larger scale than before, u sing; propane, a 
gas ahundant in natural gas and plenti fi ll 
around petrol eum refiner ies, as the raw ma
terial. The common propane consists of 
three carhon atoms in a straig;ht chain with 
e ight hydrogen atoms attached to them, 
while in cyclopropane the three carbon 
atoms form a ring to which  six hydrogen 
atoms are attached. To start th is g;ame of 
ring·around-the·rosy one hydrog;en a tom at 
each end of the chain i s  replaced hy a dllo· 
rine atom and s u bsequently the two chlorine 
atoms are removed under such circ llm· 
stances that  the two end carhon atoms jo in 
hands. This  process, which  i s  now i n  S Il C '  
cessful operation, consumes cheap raw mate· 
rials, chlorine and propane, and provi des all 
ample s1 1pply of cyclopropane for usc as an 
anesthetic. 

Cyclopropane is preferred to ethylene as 
an anesthetic and may be used in some cases 
where other anesthetics m i g;h t eallse t ro u hle .  
-D. ll.  K.  

ELECTRIC B ED COVER 

A SOLUTION for the problems of win
tertime's i mpatient su fferers who e i ther 

wear themsel ves Oll t beneath a heavy load 
of blankets or wake shi vering under too 
few has been found in the new electric 
comforter devel oped by W.  K. Kearsley of 
t he G eneral El ectric research l aboratory. 
Plu gged into a household circ nit, the elec
tric comforter obviates the necessity for 
any other form of covering, yet antomat
ically keeps the sleeper comfortably warm 
regardless of any changes in the tempera· 
ture of the room. IJ nlike ordinary heating 
pads, the comforter will give a geutl e 
warmth over a l arge area, replacing the heat 
l oss from the bed. It is not designed to give 
concentrated heat at any given point .  The 
neW aid to sl eeping comfort has been de· 

The electric bed cover folded; the 
control box is on the night table 
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The dust counter equipment complete with its carrying case_ Below:  Using the 
dark-field . microscope viewing-and-counting system_ Note the sampling pump 

vel oped and compl etely tested in  ac tual u se 
over a period of many months.  

The comforter is composed of two t hick
n esses of a l ightwei ght material. Ddwepn 
these two ontside coverings, many feet of 
fine, flexible, conducling wire h ave been 
,cwn in a zig·zag pattern. Doth ends of the 
wire are bro l l gh t  to  a terminal at the  end 
of  the comfort er wh ich is nsed at the foot 
of the hed. From th i s  term inal a cord l eads 
to a smal l control hox w h i ch contains an 
adj u st ing mechanism, a thermostat, and a 
t ransformer. The control hox may he l ocated 
on a nigh t  tabl e near the head of the hed 
and its extensi on <:Ol'd pl u g;ged into a nearhy 
conven ience o n tld.  On the face of t h e  l lOx 
i s  an on·and·off s w i tc h  and a control knob 
which regil l ates the amo unt of heat pro· 
d u ced by the comforter. 

The elect r i c  comforter h as several safety 
fea t  ures.  It cannot get too hot,  nor can a 
person get an el ec t r i cal sh ock from it .  A 
t ransformer i n  the  control box chang;es 
househ o l d  cnrrent to 23 volts and makes the 
comforter a safe,  J ow·vo l t age device.  Inside 
t he corn forter are several small  thermostat s 
wh ich are capable of opening the circ l i i t  
a n d  sh lltJing off the c urrent i n  case n n 
usnal temperat ll\"cs res i l l t  from snch ah· 
normal usag;e as pi l  ing l ip or rol l ing; t l H' 
com forter wh i l e  the c urrent i s  on. Once a 
user has set the rheostat on the  cont rol box 
at the de"ired pl ace, th e  main th ermostat 
w i l l  maintain that temperat ure regardl ess 
of "hanging weather cond i tions. 

Sample el ectric comforters h ave been 
made in  both singl e  and douhle  hed s i zes. 
The l ength of material necessary for t u ck
ing in at the foot and s ides of the bed is 
not heated. The comfort er can he washed 
like a blanket. The el ectrical energ;y con· 
s(Hned depends upon the room temperature, 
averag;iug aho u t  that of a lOO·watt house
hold J amp. 

DUST-CONTROL "METER" 

FOR use in determining the degree of 
danger of dusty operations, Bausch & 

Lomb have developed and are offering to 
industry through the Willson safety service 
organization, an instrument which simplifies 

i n  a rernark a i l i c  rn a n n n  the proi l l em of d ust  
control . 

There is nothing to set u p  where a dust 
cO llnt  i s  to be taken as i n  the  case of other 
availabl e equ ipment. The operator can en· 
t er the room, take the sampl e, and l eave in 
l ess than 15 seconds wi thou t in t erfer ing 
with rou tine or int errupting produ ction. 
Requiring no techni cal supervisiun or skill 
to operate, dai ly or h ourly checks of dust  
eondi t i ons ( sometimes  a necessity for  pro· 
t ec t i on against unjust cl aims ) can be made 
readi ly without fuss or bother. 

This  new dust counter combines in one 
I lll i t  the necessary air·sampl ing device and 
a dark·fiel d microscope v i ewing·and·count· 
ing system. No accessory laboratory equip
ment is needed. S u i tably cased for trans
porting, the compl ete o l J t fi t  wei ghs but 
twel ve and a h al f  p lJ lJIlds. 

WINDBURN Is S UNBURN 

WlND alone does not  burn the skin. 
Cases of windb urn, so called, are real· 

ly cases of sunburn in which the wind has 
helped the sun along by making the skin 
more suscepti ble t.o the n l t ra·vi ol ... ! rays of 
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in which Squadron Leader Swain set a new alt:tude record 

the sun. Wind·tunnel experiments support· 
ing this bel ief  are reported by Dr. W. H. 
Crew of New York Univers i ty  and Dr. 
C. H. Whittl e of A ddenhrooke's Hospi tal, 
Cambridge, England. 

In one of the experiments, one of the in· 
vestigators exposed his forearm to the blast 
of a 40·mile per hour wind in an experi· 
mental wind·tunnel . The forearm was cov
ered by automobile tire inner tubing excep t 
for a small area about one inch square 
where the rubber was cut away, leaving the 
bare skin exposed to the blast . No ul tra
violet light was present. 

"During the half-hour exposure to the 
blast the skin exhibited 'goose flesh,' '' th� 
report states, "but at no subsequent time 
was th ere the slightest evidence of redden· 
ing or chapping of the exposed area of the 
ski n." 

Cases of wind having caused burning of 
the skin arc due, in their opinion, to t h "  
wind's having made t h e  skin more suscep
t ible  to the ultra-v iolet rays by changing 
the temperature and moisture of the skin 
and by suppressing perspiration. Perspira
tion, they found in other experiments, can 
provide some protect ion from the actinic 
rays of sunlight .-Science Service. 

WORLD'S ALTITUDE 
RECORD 

RECORDS, whether of speed, altitude, or 
duration, pass from nation to nation, 

with the exchange bringing no ill feel ing. 
For many years the world's altitude record 
was held by the United States. Then it pass
ed to France. Now it  has been gained by 
Great Britain, with the sole result that 
Americans will be all the more determined 
to excel their previolls efforts. 

The latest altitude record was set by 
Squadron Leader F. R .  D.  Swain of the 
Royal Air Force, when he reached a height 
of 49,967 feet. 

His machine, specially built for the flight, 
was a Bristol low-wing monoplane, equipped 
with a Pegasus engine, provided with a pow
erful two·stage supercharger. The propeller, 
four·bladed, was over·size so that it could 
function in thin air. To climb to great 
heights, the plane must have a large wing 
area and spread, as well as power main· 
tained to the greatest heights. The first re
quirement explains why the Bristol Type 
138 is  the largest single·seater airplane ever 
built. I ts wing span is 66 feet, its gross 

Squadron Leader Swain in his her
metically sealed high-altitude suit 

weight 5310  pounds, and its loading per 
S(Iuare foot only 8.5 pounds with a total 
wing area of approximately 620 square feet . 

But interesting as the airplane was, with 
every possible device to secure lightness, in
s lIlation from cold, and so on, the more inter· 
esting part of the equipment lies in the 
means which made it possible for the p ilot 
to live, in reasonable comfort, at great 
heights. 

The pilot wore a special suit of rubber· 
ized fabric, filled with a helmet of the same 
material with a large curved double window 
of transparent plastic material . Inside this 
sll i t  the pilot was isolated from all external 
conditions. He breathed oxygen in a closed 
circuit, fed at the req uired rate. The gas 
entered the helmet at the right side of the 
face. The outlet was on the l eft, and from 
this came the gas containing the exhaled 
breath. The gas then flowed to a canister 
filled with chemicals which absorbed the 
carbon dioxide and moisture of the man's 
breath, and left the oxygen sufficiently pure 
to be recirculated. 
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Besides being supplied with oxygen, the 
pilot had to have his helmet and suit super
charged. The pressure suit maintained the 
pilot's body at two pounds to the square 
inch above the pressure of the external at ·  
mosphere. This  gave the fli er the equivalent 
of flying with oxygen at abollt 43,000 feet 
altitude, the maximum practical height 
without supercharging. 

But in spite of the electrically heated 
clo thing, the oxygen supply, and the "su
percharged" suit, Squadron Leader Swain 
had a terrible experi ence. He spent three 
hours and twenty minutes on his journey to 
a level nearly twice as high as the peak of 
Mount Everest. For about two hours he flew 
near the 50,000 feet level. The duration of 
his  journey under these hi ghly artificial can· 
ditions explains fully the loss of strength 
which he experienced and his terrifying ad
ventures. The cockpit  cabin windows and 
the window of tough transparent plastic ma
terial in  his helmet glazed over and he 
could see nothing, not even the instruments 
on the panel in fn;mt of h im.  This worried 
h i m  a good deal. He could not read his com
pass, did not know the d irection in which 
he  was traveling, and therefore flew errati
cally. On the descent he felt suffocated and 
had the impression that he was running 
short of oxygen. He thought of opening the 
cockpit cover and pressed the lever which 
should have opened the cover. Unfortunately 
this did not work. Finally he got hold of a 
knife and cut  open the window of the hel
met at 14,000. With the rush of fresh air he 
felt better immediately. 

The A i r  Ministry is of the opinion that 
even this record can be improved and an
nounces : "It  is hoped that after further ex
perience with this new aircraft and its novel 
equipment, still greater heights may yet be 
reached." 

Of course, such records serve not only to 
thrill the world b ll t  to provide scientific in
formation for stratosphere flying in the fu· 
ture.-A . K. 

COMPLEXITY OF THE MOD
ERN AIRCRAFT ENGINE 

TH E  most astounding feature of t h e  mo
dern aircraft engine, be�ides its relia

h ility and lightness for a given power, is  the 
complexity of its functions. And every six 
months or so the engineers add another. 

Thus, among many other things, the 
Wright Whirlwind engine now has to oper
ute the governor of  the Hamilton Standard 
constant speed propeller as well as drive the 
f llel pump and a vacuum pump for the op-

Front view of a Whirlwind engine, 
showing flexible oil line at nose 
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Rear view of engine showing the 
accessories described in the text 

eration of the automatic pilot or the artifi· 
cial horizon. 

To carry out these three functions most 
readily and simply, a "three·way drive" has 
been incorporated in the rear end of  the 
Whirlwind engine. The new accessory drive, 
attached below the right magneto at the 
fuel·pump drive location, is  a gear box using 
beveled gears with three o utlets. The right 
hand outlet of  the three-way drive takes the 
Hamilton Standard governor pump and reg· 
ulator ; the left hand outlet a vacuum pump ; 
and the lower outlet the fuel pump. The 
photograph shows the complexity of the 
rear end, with magnetos, drives, oil lines, 
and what not, all crammed into the smallest 
possible space. 

The front view photograph shows the very 
latest embodiment of the Wright Whirl
winds. They seem to change and advance 
continuously. Our readers will perhaps note 
the flexible oil line which runs from the 
constant speed propeller governor to the 
nose section. Oil lines, unless very short, 
are invariably flexible in aircraft practice
as they should be in view of the tremendous 
power and inevitable vibration.-A. K. 

LIGHTER AIRPLANES 

IN 1925, less than 10 percent of 
the structural weight of aircraft 

built in the United States was of 
aluminum or aluminum alloy. By 
contrast, this metal and its alloys 
now constitute over 70 percent. 

AIRCRAFT ENGINE SCI
ENCE IN REVIEW 

THE design and construction of the air
craft engine require ingenuity and mech· 

anical skill of a high order, but they also 
require a tremendous amount of  fundament
al knowledge and many laborious calcula
tions. While scientific reports and papers 
on aircraft engines stream from the labora· 
tories, there are comparatively few books 
on the subject. Probably this i s  because the 
active designers are too busy designing to 
find time to write. We welcome, therefore, 
an addition to the literature on this subject 
i :1 Domonoske's and Finch's "Aircraft En· 
gines." 

The great increase in power of  the air· 
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crait engine .is i n  good part d n e  to a heller 
understanding of detonation and the usc o f  
h igher octane fuels. Hence t h e  "hapter 011 
"Detonation and Ant idetonants" .i s most i ll
teresting reading. At present, 100 octane 
fuels at reasonable prices are actually in 
sight. The combustion processes of the cyl
inder are now studied in the most thorough
going fashion, and the chapter entitled 
"Combustion Processes in Aircraft Engines" 
deals interestingly with such topics as flame 
propagation, the influence of mixture ratio, 
and so on. 

We are constantly mentioning supercharg
ing in these columns. A chapter devoted to 
"Supercharging" really gives the key to the 
maintenance of power, the altitude control 
of supercharging, and similar problems. 
Have our readers realized how difficult it i s  
to cowl an engine, yet  cool i t  properly with
out increasing the head resistance ? Or how 
to design the fins so that they may give the 
required cooling, be closely spaced, be in
tegral with the cylinder, yet be capable o f  
practical manufacture ? T h e  book covers 
these questions admirably, is  a fine text, yet 
it is  of real interest to anyone wishing to ac
quire a real knowledge of the engine de
signer's art.-A. K. 

ROADABLE AUTOGIRO 

QUITE recently Jim Ray, veteran pilot 
and Vice-President of the Autogiro 

Company of America, landed his 'giro in 
a small downtown park j ust north of the 
Department of  Commerce building, Wash
ington, D .  C., folded back the rotors over 
the fuselage, engaged the tail wheel with 
a transmission from the engine and drove 
comfortably through crowded streets to the 
door of the Department. 

The "Roadable Autogiro," as it i s  called, 
was specified by John H. Geisse, designed 

A bove: The road able Autogiro in a 
ctty street. Below: Side view of the 
'giro with the two vanes folded 
ready to be run along any highway 
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hy Messrs. Larsen and Stanley, and huilt hy 
the Autogiro Company :in an effort to sol ve 
rhat irritating difficulty of  private flying 
the long d istance from the l anding field t o  
the  owner's home. The new craft meet s 
this difficu lty by its "roadahility"-its 
ability to operate on the highways. 

As the 'giro is still undergoing final ac
ceptance tests, very littl e information has 
been released to date. Our two photographs 
and the following brief deseri ption will 
suffice, nevertheless, to give a fair idea of it.s 
characteristics. 

A two-bladed rotor is  employed, with 
no fixed wings. The rotor i s  of  the type in 
which control i s  achieved by tilting, and, 
although a rudder ;s provided, it is  only to 
be used in emergencies. By loosening two 
pins, the blades may be  folded back and 
fastened down at the tail in the space of 
a few minutes_ The engine, which i s  placed 
in rear of the cabin, i s  provided with three 
transmissions. One long transmission shaft 
from the front end of the engine leads to 
the forward propeller. In this transmission 
a clutch is  provided so that the propeller 
can be disconnected from the engine for 
road work_ Another drive leads to the rotors 
and can be used for starting purposes, when 
the rotor blades have to be brought up to 
speed. A third drive from the rear of  the 
engine leads to the tail wheel which serves 
for propulsion on the ground. One or two 
of the three transmissions can be put into 
simultaneous operation as required. 

Pilot and passenger sit side by side in 
an enclosed cockpit of generous dimensions. 
With the engine in the rear, visibility is 
excellent_ Since the landing speed is only 
20 miles per hour, and the take-off run is 
only 150 feet, small fields can be used, and 
large airports are no longer necessary. The 
top speed is  only 90 miles an hour, which 
is  slow for flying, but there i s  no reason 
why this speed should not be increased in 
subsequent models. 

It is  impossible to say what service ex
perience will show. But at any rate here 
is a thoroughly interesting and worthwhile 
experiment.-A. K. 

THE "HINDENBURG'S" 
DIESELS 

THE Graf Zeppelin, when built eight 
years ago, was equipped with five 450-

horsepower Maybach gasoline engines. 
When the Hindenburg was designed, i t  was 
quite properly decided that Diesel engines 
burning heavy, non-inflammable fuel oil 
should be employed_ The safety and fuel 
economy advantages of the Diesels are ob
v ious. One of our photographs shows the 
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Daimler-Benz 12-cylinder, V-type, water
cooled Diesel as finally developed. 

Here are the specifications of this sturdy 
prime mover : A cruising output of between 
800 and 900 horsepower ; a fuel consnmption 
of  not more than .396 pounds per horsepower 
hour ; a maximum output of 1200 horse
power for emergencies. Thus there is an 
enormous reserve of power_ 

The motor is reversible so that the pro
pellers need no variable pitch mechanism.  
Because of inclinations in flight, two oi l  
suction pumps are provided. Compressed a ir  
bottles are  used for  starting.-A . K. 

"OLD-TIM ERS" IN 

AVIATION 

TH E  "old-timers" in aviation are st i l l  
relati vely young men. The pioneers 

were young almost without exception, and 
flying is only a young art after all. The 
early American fliers were a remarkable 
body of men-daring, adventuro us, ro
mantic.  They have had varied and curious 
careers. Some, l ike Glenn L. Martin, have 
achieved not only fame, but also leadership 
in the industry_ Others have become purely 
"has-beens" whose sole connection with 
aviation is in gossip at the flying fields or 
at the meetings of the Early Birdmen. Oth
ers, without achieving fortune, have steadily 
and creditably pursued careers in this fiel d , 
with solid reputation as one of their re
wards. 

Two fine examples of these early fli ers ar<' 
R ichard H. Depew, Jr., and Beckwith 
Havens, who recently celebrated their 25th 
flying birthday. Both learned to fly in  1 9 1 1 , 
with Mr. Havens as the senior by a few 
months. Both have flown every type of 

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

One of the 1 2-cylinder, y
type, water-cooled Diesel 
engines used in the Hin
denburg_ With a cruising 
output of 800 to 900 horse
power, these engines are 
capable of a maximum out
put of 1 200 horsepower 

plane, under all sorts of conditions. Captain 
Depew estimates that he has flown 1 19 types 
in all. He is  known as one of the most con
servati ve  p i lots, though one of the most 
courageo us. It is  his conservatism which ex
plains the fact that he has never been in
j ured in an accident, even though he was 
an Army test pilot d uring the war. 

To "take a chance" is  the American molto. 
These men illustrate the wisdom of a con 
t rary atti t ude  of mind. The two p i lots an' 
partners at Roosevelt Field, engaged i n  
selling a well known and popular make o f  
pri vate airplane_ It i s  interes ting t o  COIl 
t rast, in the photographs, the pusher Far
Hlall in wh ich Captain Depew made his firs t 
fli ght to the modern Fairch ild by the s id ,.· 
of which the two men are standing. The 
rough wooden propeller of the Farman ha:' 
given place to a finely shaped blad e, metal 
t i pped, protected with a spinner. The engine 
i s  completely cowled in with only a sma]! 
opening at the front end for cooling. There 
is  still some external bracing, but the forest 
of stru ts and wires has disappeared .  The 
p i lot and passengers sit in an automobile
l ike cab in instead of being exposed to the 
ai rstream. It is interesting to note the hori
zontal surfaces placed at the front of the 
Farman and the skid to guard against nos
ing over. The front skid will never COllle 
back, but  a front wheel to serve the same 
purpose i s  being employed t"clay and may 
indeed ),ecome very pop u l ar.-- -A .  1(. 

FLYING DOCTOR 

COLONEL Lin dbergh's remarks before 
the German Aero Club, pointing out the 

terrible destruct i vencss of modern ai rcraft, 
really hurt. 

-
Thus every man vitally con-
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"erned wi th  a V l at ulll i s  ap t to not e with 
I ' l pHsure any hurnanitarian servicf> that ai r 
eraft can remkr. From Austral i a  comes an 
i t em of welcome news. With a total popula 
t ion numbering less  than that  of New York 
City, Australia embraces an entire island 
continent_ Thollsands of people may have no 
neighbors nearer than a hundred miles or 
more. Therefore, the Commonwealth of  Aus
tral ia, thanks to the imagination of the Rev. 
John Flynn, a Presbyterian minister, has 
established an aerial medical service. Cheap 
rad io  transmitting and receiving sets have 
iJeen developed, which are portable and can 
be Pllt into action as soon as the aerial is 
hung to a tree_ Thus the flying doctor is 
enabled to keep in touch with a vast region. 
The flying doctor in Western Queensland 
carries complete medical equipment in his 
airplane, flies on an average 20,000 miles a 
year and attends directly to about 250 pa
t ients inclu ding the aboriginal natives. 
Sometimes treatment is directed by wire
less ; sornet imes patients are rushed by plane 
to hosp i tals.-A. K. 

STRATOSPHERE 

ALTITUDE records of over 100,-
000 feet into the stratosphere 

have been made by balloons carry
ing scientific apparatus_ This is 
more than twice the height reached 
by record-breaking airplanes_ 

L ARGER FLYING B OATS 

THE Glenn L. Martin and Sikorsky com
panies were the pioneers in the con

s tru ction of the Pan Amer.ican Clippers. 
No doubt it was a great disappointment to 
these companies that Pan American should 
have placed its order for six even larger 
Clippers with the Boeing Aircraft Company. 
Boeing, a newcomer to the large flying-boat 
field, is  a splendid organization, however, 
and will certainly live up to its great op
portunity. 

The new Boeing Clippers are still in the 
design stage, with the engineers bu sily test
ing in the wind tunnel and making calcula
t ions of performance, strength, and so forth. 
Nevertheless, the first of these aeromarine 
g iants will be ready by the fall of 1937. 

The boats will be milch larger than either 
the Mart in or the Sikorsky ships, will hav.e a 
gross weight of more than 82,000 pounds, 

"Old-timers" Depew and Havens with a modern plane, and the pusher Farman flown by Captain Depew in 19 1 1  
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and will carry 60 passengers with sleeper 
accommodations for 40. They will have the 
enormous wing spread of 152 feet, a length 
of 109 feet, and an over-all height of 28 feet. 
Speed will be close to 200 miles an hour. 

Naturally, the very highest degree of 
streamlining will be employed. The mono
plane construction will be of the high-wing, 
internally braced type_ Metal will be used 
throughout. 

The specifications for the Boeing flying 
boats were written by the engineers of Pan 
American after service experience with the 
older Clippers, and the terms of the specifi
cations settle, at least temporarily, the fol
lowing argument : Should wing-tip floats be 
employed for lateral stabilization, or should 
sea wings, which are short stub-wings placed 
on the side of the flying-boat hull. Appar
ently stub-wings have won the day. The ob
vious arguments in their favor are that they 
are sturdier in rou gh water, provide more 
planing area, and offer less aerodynamic 
resistance_ 

As regards accommodations, the new 
boats will contain two full decks_ The u pper 
deck will bouse an elaborate control cabin ,  
crew's quarters, and baggage compartment. 
The lower deck will contain luxurious day 
and night passenger accommodations, galley, 
lavatories, and dressing rooms_ Passage-ways 
will be provi ded through the wings to the 
engine nacelles to permit servicing and in
spection of engines during flight. Sound
proofing, heating, ventilation, seating, 
l ighting, and so on are now thoroughly well 
understood and will most certainly be pro
vided in the most approved manner. 

Our flying boats may some day rival ocean 
liners in size and comfort ; they surpass 
them enormously, as our readers know, in 
speed.-A. K. 

REVIVING GLIDER INTEREST 

TH E  meeting of the Soaring Society of  
America at Elmira was a great success 

and will do much to increase interest in 
gliding, which remains the real sport of 
aviation. The world's distance rccord of 158 
miles made by Richm'd C. du Pont re
mained unbroken, although Henry Nicoll 
Wightmann of U pper Montclair, New Jer-

A two-eyed monster-but at first 
glance only-for a closer exam· 
ination will show that it is the tank 
of a large oil circuit breaker that 
has been laid on its side to assist the 
workmen who are installing the 
bushings and internal mechanism. 
This unusual photograph was taken 
recently in the Philadelphia works 
of the General Electric Company 
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R. C. du Pont in his imported sailplane Goppingen 1 
sey, made a good flight of 135 miles this 
year. Mr. du Pont secured another world's 
record, however-a distance of 37 miles 
from point of departure and return. In this 
type of flight, for which the pilot announces 
his intention beforehand, the pilot on the 
o utgoing trip rides a favorable wind and 
is supported by thermal currents. But the 
return trip is a much trickier proposition ; 
the wind c urrents may now be adverse, and 
p;rcat skill is  required. 

Mr. du  Pont made his round trip record 
in a German built sailplane, the Coppingen 
/, which is  illustrated in one of our photo
p;raphs. Gliders do not change radically in  
form. The Coppingen I is merely the  fne 
flower of streamline desi gn, wiLh very long 
span and high aspect ratio, minimum ex
ternal brac ing, and so un.-A . K. 

GAs-ALERT ! 

WE have always been warned against 
searching for gas leaks with a flame, 

yet a gas leak detector recently developed 
employs a flame as its agent of detection. 
The difference is that this detector is  to be 
used only in searching for leaks of the non-

Looking for gas leaks with a flame ! 

combustible halide gases, which have, in reo 
cent years, been widely adapted to both 
domestic and industrial refrigeration. Since 
these gases are relatively odorless, tasteless, 
and colorless, some such device is necessary 
to discover leaks while cooling units are 
being installed and also during servicing. 

The Prest-OoLite halide leak detector con
sists essentially of a handle with a needle 
valve and a burner which includes a suc
tion nipple for attaching a rubber hose. A 
chimney with a copper reaction plate fits 
on top of the burner. The detector is  fur
nished ready for mounting directly on a 
gas tank. The detector flame is adjusted so 
that the top of the cone is level with or 
slightly above the chimney. The flame when 
so adj usted heats the copper reaction plate 

and the detector i s  then ready for locating 
l eaks. 

The suction tube is used to explore around 
places where leaks might occur. The rapid 
flow of acetylene through the burner causes 
refrigerant gas near the open end of the 
suction tube to be drawn into the burner 
where it decomposes into free acids. These 
acids, coming into contact with the hot cop
per reaction plate, cause instant color 
change in the flame. A green tint indicates 
a small concentration of gas. When a large 
amount of gas is  present, the flame assumes 
an intense violet color. 

If the leak is  sufficient to give consid
erable refrigerant gases to the atmosph ere, 
the flame will burn with the characteristic 
p;reen or violet col or and might not show 
t he exact source of the l eak. In this case 
the leak can be located by the variation in 
i ntensity of the color of the flame. A fter 
the source of the leak has been passed, the 
flame clears alm""t inst antly. 

UTIUZING B y·PRODUCT 

AMMONIA 

SO cheap has synthetic ammonia become 
as the result of development of the in

dustry in many countries that manufactured 
gas plants have had difficulty in profitably 
disposing of the ammonia they produce as 
a by·product from coal disti llation. In Eng
land a committee of the Institute of Gas 
Engineers has been studying the possibility 
of using this ammonia as a fertil izer in the 
form of ammonium bicarbonate. 

Ammonium bicarbonate can be made dur
ing the process of removal of undesired 
carbon dioxide from the p;as and at a lower 
cost than ammoni um sulfate. Experiments 
are now under way to determine the valuc 
uf the new product as a fertilizer ingredient. 
Present indications arc that ammonium 
bicarbonate can be applied to the soil in 
such a way that all its ammonia content is 
utilized with no injury to plants.-D. H. K. 

Too FEW FLOWERS 

PLANTED FOR PERFUME 

MANY plant flower beds for color and 
decorative masses, kitchen gardens 

for utility, herb gardens for savor, but only 
a few plant for perfume in the garden or 
in cut flowers. 

Women of Martha Washington's time 
knew how to save the delicate scent of 
rose petals by putting them in jars with 
salt, or they made a potpourri of different 
flowers. They gathered damask, roses, and 
lavender and dried them to make linen 
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these self-contained electronic precipi tator� 
first ionizes incoming particles . with 15,000 
volts direct current and subsequently at 
tracts the ch arged particles to deposit plate, 
by a 7500 volt direct c urrent electrostatic 
field in the collector assembly_ Operation 
cost is negligible, each unit when operatin� 
at full  capaeity consuming but 75 watts. 

Such units promise u nlimited application 
for industrial air cl eaning and offer hithert .. 
unattainabl e operating efficiency. 

NEEDLES 

pERHAPS "the very hairs of 
your head are numbered," but 

now the needles on a pine tree have 
also been counted. Dr. A. L. Mac
Kinney counted 325,000 needles on 
one tree, or a total of 4000 square 
feet of leaf surface which, if spread 
out, would cover the floors of 25 
ordinary rooms. 

Old settling chamber (background > and new precipitator in a china plant 
GOOD DIET AIDS 

ANEMIA PREVENTION closets sweet, or used violet water. They 
liked the scent of lilies-of-the-valley and 
lilacs. 

It is possible to plant shrubs and vines 
and flowering annuals and perennials to 
add to the fragrance of the garden-roses, 
English violets, carnations, and little clove 
pinks, and some of the fragrant peonies 
for indoor vases, say floriculturists in the 
United States Department of Agriculture. 
There are so many fragrant annuals and 
perennials for the home garden that a 
choice depends on preference and climate. 

The perfume garden is so planned that 
one group of plantings i s  succeeded by 
another, each with its own appeal, such 
as sweet alyssum, mignonette, pinks, per
ennial phlox, sweet heliotrope, stock, and 
some of the nicotianas. Nasturtiums have 
a spicy fragrance. The leaves of rose 
geranium are both fragrant and spicy and 
may scent a fingerbowl or flavor a mild 
jelly. 

The United States Department of Agri
culture has a number of free bulletins with 
many references to flowering plants with 
del igh t ful perfume. 

FARMING 

FARMING was founded on death, 
in the opinion of Dr. Walter S. 

Landis, vice-president of the Ameri
can Cyanamid Company. Flowers 
and fruits, placed on ancient graves, 
dropped their seeds on "cultivated" 
ground, thus showing prImItIve 
people that cultivation would pro
vide more luxuriant growth of 
plants. 

" PAY DIRT" IN A 

C HINA PLANT 

RECAPTURING four tons of china glaze 
a week ( valued at six cents to two dol

lars a pound, depending upon type ) ,  ten 
electrostatic dust precipitators newly de
veloped by Westinghouse and installed by 
Pangborn Corporation on five automatic 
glazing machines in the Homer Laughlin 
China Company, will soon pay for them-

selves out of savings. In addition, floor space 
and cleaning time are but one tenth for
merly required by the settling chambers, 
which the 98 percent efficient electrostatic 
units replaced. 

With each automatic machine spouting 
five dishes a second, or 8000 dozen daily, 
and spraying eight gallons of liquid glaze 
mixture a minute, the huge settling cham
bers previously salvaged 1200 pounds per 
week of expensive ingredients from the 
excess spray ; but cleaning was a difficult, 
time-consuming, and unhealthful task. The 
present electrostatic glaze-saver snares par
ticles as small as one micron in size, col
lects an extra 400 pounds of glaze per week, 
makes available 300 square feet of addi
tional floor space per machine, and the 
deposited material is  collected by merely 
hosing-out the ionizing chamber with water. 

In operation, the glaze collected on the 
precipitator plates falls back into the 
booth and is  immediately fed into the re
circulating glaze ; the only cleaning neces
sary is to remove at the end of a day the 
small quantity of glaze which has collected 
on the plates. 

New in principle and invented by West
inghouse researcher Gaylord Penney, each of 

A GOOD diet throughout life will aid in 
prevention of anemia, Dr. George R. 

Minot of Boston City Hospital told nutri
tion experts at the meeting of the Amer
ican Dietetic Association in Boston, reports 
Science Service_ 

Young maidens who "foolishly feed upon 
trash" were recognized as particular victims 
of this weakening malady back in the mid-
1 7th Century, Dr. Minot pointed out, but i t  
is  only within recent years that medical 
science has gained a clear recognition of 
the importance of nutrition in warding off 
this disease. 

Dr. Minot, who shared in the Nobel prize 
award for discovering a life-saving treat
ment of pernicious anemia, admitted that 
wide gaps of knowledge still remain to be 
filled. But it is known, he said, that anemias 
may arise because the body lacks or cannot 
make available at least three classes of 
dietary substances_ These are iron, vitamin 
C, and a mysterious substance contained 
abundantly in liver and, to a less degree, in 
certain other organs. It is  this last mys
terious substance which, i f  absent, makes 
normal blood formation impossible and 

Dishes passing through the electrostatic precipitator one at a time 



.TAN l JA H Y  . 1 917 S C I E N T I F I C A M E l{ l C A �  37 

Inexpensive Entertainment 

• Magazines provide delightful, constructive 

diversion for the entire family ! Only periodical 

literature can keep abreast of current thought, 

giving you engaging, vital information on hu

man affairs. Where else will you find so much 

of interest and enlightenment for so little money? 

Magazine Bargains for Scientific American Readers ' 
Pr ices  g iven  a re for  new o r  re newa l o rders a n d  the  m a g a z i n e s  may  be sen t  to 

d i f ferent  add resses .  

Send in  you r u n e x p i re d  s ubsc r i p t i on s  now a t  present  l ow rates-they w i l l  be 

exte n d e d  f rom exp i ra t ion  w i thout  b re a k  in  se rv i ce .  

You May Add Any 

of the Following :  

A m e rica n H o m e  $ 1 .00 
A m e rica n M a g az i n e  2 .50 
Ame rica n M e rc u ry 3 .00 
Arts & Decorati o n  2 . 7 5  
Asia 3 .7 5  
Atla nt ic M o n t h l y  3 . 7 5  
C h i l d  Life 2 .2 5  
Co l l ie r ' s  Week ly  2 .00 
C u rrent  H i sto ry 2 . 7 5  
Esq u i re 5 .00 
Forei g n  Affa i rs 4 .75  
Foru m 3 . 7 5  
H a rpe rs M a g a z i n e  3 . 7 5  
H o u se & G a rden  3 .00 
L iberty 2 .00 
Literary D igest  3 . 7 5  
Ma gazi n e  D i g est 2 . 50 
N a tion  4 . 75  
New Repu b l i c  4.50 
N ew Yorke r 5 .00 
Reader ' s  D igest  3 .00 
Redbook  2 .2 5  
Review o f  Reviews 2 .50 
S a t u rday Eve n i n g  Post 2 .00 
Satu rday Review 3 .00 
Sc ienti fic A m e rica n 3 . 7 5  
Scr i b n e r ' s  M a gaz ine  2 . 50 
S p u r  4.00 
Sta g e  2 . 7 5  
Story 2 . 7 5  
Trave l 3 . 50 
Vog u e  5 .00 
Yale Review 2 . 7 5  

Scientific American Special You 
Price Save 

with  A M E R I CAN M E RC U RY $6.75 $ .25 

with  C U RRENT H I STORY 5.00 2 .00 

with  FO R E I G N  AFFAI RS 8.50 .50 
with FO R U M  7.50 .50 
with HARPERS MAGAZ I N E  7.50 .50 
with  MAGAZ I N E  D I GEST 6.25 .75 
with  N EW R E P U B L I C  8 .25  .75  
w i t h  SAT U R DAY REVI EW 6.75 .75 
with STO RY 6.50 .50 

Take advantage of special price arrangements with 

publishers by mailing the coupon at once. 

� - - . - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

The Mayfair Agency, 5 1  East 33rd Street, New York City 

A Division of Harper & Bros . ,  publishers 

Please send fo r one year the magazines which I h ave 
checked above . 

o I am enclosing check for t, o Send l:Je your bi I I . 
Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

. _ - - - - - - _ . _ - - - - - - - - - - - - - - - - - - - - - . .  _ - - - - - - - _  . .  - - -



38 

leads 10 so·cal l ed pf'rniciouR fOl'ms of  
aneluia. 

Important as good d i e t  i R  in prevent ion 
of the anemias, other conditions play a 
part, Dr. Minot explained. Growth of the 
individual and physical functions, such as 
the bearing of children by women, may en· 
hance the deficiency of iron that leads to 
an anemic condition. 

WORK 

THE Classified Telephone Direc· 
tory for the Borough of Man· 

hattan, New York City, indicates 
that the ways of earning a living, 
in New York at least, have increased 
from a total of 1800 in 1 9 1 1  to 
7300 in 1936. These new lines of 
endeavor are judged from the num
ber of headings in the Directory. 

S PREAD IT OR S LICE IT 

A P R O C E S S  for manufacturing Bel 
Paese type cheese, a soft, very white 

variety of recent European origin, has been 
developed by scientists of the Bureau of 
Dairy Industry. Bel Paese i s  the copyright 
name held by the Italian manufacturer who 
originated it. 

Similar cheeses have been marketed in 
Europe under the trade names of Fleur des 
Alpes and Schoenland. Comparatively small 
amounts to the Bel Paese type have been im· 
ported to this country. It has sold here at 
prices ranging from 60 to 85 cents a pound . 

This type cheese, as made by the bureau's 
method and already under commercial pro· 
duction in Pennsylvania, has a characteristic 
mild, slightly salty, lactic flavor, and a soft, 
waxy texture which makes it desirable for 
hoth slicing and spreading. Its price is 
somewhat lower than that of the original . 

FORMIDABLE GUNBOAT 

A NEW type of  ship was added to the 
United States Navy recently when the 

2000·ton gunboat Erie sailed for her "shake· 
down" cruise in  European waters. She had 
already made a number of short cruises, but 
this 8500·mile cruise across the Atlantic was 
the first extended one. After her final check. 
ing over in the Navy Yard at New York, she 
will go through her official trials and will 
then be assigned to  the Special Service 
Squadron in Central American waters. 

First of her kind, the Erie is a radically 
d ifferent type and is, in effect, a small but 
formidabl e cru i ser, capahle of  performing 
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Using "Carrier Call," a telephone 
service on the electric light line. 
Below: Close-up of the combination 
transmitting and receiving unit 

important convoy, patrol, and independent 
service during wart ime. A sister ship, the 
Charleston, is  heing completed at the 
Charleston Navy Yard. 

The Erie mounts four six·inch guns, and 
carries a scouting plane. She will later 
mount 1 . 1  inch anti·aircraft guns. Manned 
by a total of 185 officers and men, she easily 
attained her designed speed of 20 knots in 
her tri als. 

PLUG INTO LIGHT S OC KET 

AND TALK 

OBVIA TING the necessity of special 
wiring circuits, a new inter-cornnll1ni· 

cation device was recently demonstrated be· 
fore the editors in our offices. This device
the Carrier Call-operated via "wired wire· 
l ess," the waves carrying voice or other 
signals being conducted over the electric 
light wires. Restricted to the electric light 
circuits, the operator of one instrument can 
talk only to the instrument tuned to his 
same frequency and connected to the same 
electric light circuit. 

Gunboat Erie at the start of her "shakedown" cruise 
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The Carri er Call boxes u t i l ize sf'verul 
radio tn hes, operating on direct or alternat · 
ing c llfrent. The voice is picked lip by a 
dynamic  speaker· microphone, when the in ·  
strument is  set  in the "transmit" position 
( by means of  a small lever on the front of 
the cabinet ) . When the instrument i s  used 
for reception, it gives loud·speaker volume. 
A flip of a switch changes either of the 
tuned·pair of instruments from transmitter 
to receiver. A signal tone for calling the 
other party can he sent even if the other 
instrument is set in the "transmit" position. 

Easily portable, the instrument can be 
set up ready to operate in something un· 
der half a minute, making it  useful in 
factories or plants where non· permanent 
two·way talk circuits are desired. The 
microphone is  so effective that ordinary 
conversation registers, differing from tele· 
phones or other standard installations which 
require the speaker to be close to the in· 
strument before his voice will be picked up. 

The most famous use of  one of  the earlier 
Carrier Calls installed is  that of a family in 
Westchester County, New York. Here the 
mother has one instrument located in the 
bedroom of th e year·old infant in the fam· 
ily. The other instrument follows the family 
around the house. At dinner, it is  pl u gged 
into the light circuit in the dining room. 
Every sound in  the bedroom upstairs can 
he plainly heard, yet none of the sounds 
in the dining room are carried back to dis· 
turb the sleeping infant. 

More elaborate instruments than the 
original Carrier Calls are now being planned 
for use on freight trains, operating over the 
rai I s of the railroad, or through the coupl ing 
system between the cars. With equipment 
of this type engineers will be in constant 
communication with the cahoose, or with 
d i spatchers at stations along the road. 

A MYSTERY IN WOOD-THE 

MALTESE CROSS 

TH E  photograph and story of this inter· 
esting enigma in wood was sent to the 

magazine American Forests by Christian 
Jensen, Secretary of  the Oklahoma State 

A Maltese Cross in wood 

Park and Forestry Association, at Norman. 
The specimen came from near Collinsville, 
Oklahoma, and Dr. Paul B .  Sears, Botanist 
of  the University of Oklahoma, gives the 
following as the probable explanation of the 
phenomena. 

"When the trunk was seven years old it 
was squared hy means of an ax or adze. 
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This process cut into th e wood on four 
s ides, removing hark and cambium. At the 
corners, however, small patches of  livin� 
bark and cambium were left. The wood 
segments whose cambium and bark were 
destroyed immediately died and took on 
the color of heartwood. This was due to the 
fact that the inner bark serves as a source 
of food for live cells in the wood, the food 
being passed toward the center by means of  
the wood rays. 

"At the corners, however, the wood reo 
mained alive and white becau8e the rays 
there could secure food from the inner bark. 
Growth was continued at the corners be· 
cause the cambium was left in place. This 
growth produced an annual layer at each 
corner which partially healed over the dead 
wood forming the Maltese Cross. At that 
stage the trunk was cut. Had the tree been 
allowed to stand, it is l ikely that the healing 
would have been complete." 

INVENTOR LAUDS 

PATENT S YSTEM 

HEADED hy Dr.  Charles F. Kettering, a 
group of noted scientists, chemists, 

physicists, and inventors recently assembled 
in Washington to cel ebrate the Centennial 
of the American patent system. In this con· 
nection Dr. Leo Hendri k  Baekeland, famous 
inventor of Velox photographic paper aud 
Bakelite resinoid, lauded the Ameri can 
system of granting patents as being reo 
sponsible to a large degree for inspiring 
and encouraging init iative and growth of 
American industry. He stated : 

"The United States was the first country 
to have a real patent system for the protec· 
tion of  new inventions. Britain's earlier 
patents were merely granted as a special 
privilege or favor to certain industries, reo 
gardless of whether these ind u stries were 
new or old. Few people realize how intensely 
our American patent system has contrib· 
uted to the industria l  and scientific devel· 
opment of our country. Our industries have 
become l eaders in many branches of t ech· 
nology, although most of them started from 
very humble beginnings. They could scarce· 
ly have survived the crucial pioneer s tage 
of early attempts if  our patent system had 
not furnished them a period of protection 
against powerful or unscrupulous  interests, 
ready to rob inventors of their brain work 
and initiative. Under this system indivi d u al 
initiative has been stimulated and encour
aged, result ing in the industrial leadership 
which this country enjoys today." 

MODERN TRANSPORTATION 

BRINGS NEW INJURIES 

NEW types of injury have been created 
by new means of transportation, and 

rare types have become common, according 
to Dr. John J. Moorhead of New York City, 
reports Science Service. 

Nearly two thirds of the injuries are due  
to vehicles, Dr .  Moorhead said, while only 
one fifth occur in industry. Because of in
creased use of the automobile and airplane 
in transportation, he went on, the doctor in 
the most remote hamlet may be called upon 
at any time to treat grave injuries of  some 
leading citizen of our country. 

"The ini tial care given to the injured may 
determine the entire outcome," he pointed 
out. "Immediate treatment usually means 
easy treatment and early recovery." In  addi-
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1937 AUTOMOBILES 

Everyone who i s  considering the pUfchaRc 
of a car in the coming year shoul d tl rRt  
read the technical appraiH a l  of the new 
1 ! I  B 7 models by Consumers Union auto
motive consultants in the November issue 
of Coruntmers Un'ion Reports. Ratings, lJ" 
brand nameJ as " Best Buys". "Also Ac
ceptable " .  and "Not Acceptable" will ap
pear i n  a n  early i s :me. Previous i S1HICS of 
the RfPorts rated tires , motor 0111-1, J:WRO
l i n e s ,  and anti - freeze solutions.  

1937 

RADIOS 

" 'rone fluaU ty only  f a i l' . • . .  HUm 1('\'('1 
h igh . . . .  n i a l  c a l i h l'ut iou spotty . . .  . 
'l'uning eye inscnRitive and l Iseless . . .  . 
Olwiomliy thi s  receiver h a d  n e v e r  hCl' l l  
udequately inspe('ted . . . .  " T h i s  excel'pt 
-from a report 011 1 9  :1 7 radios-refel'H 
to one of the ten moctr lH  l i ste d  it A  "Not 
A(�reptahJe" a fter exa m i nat i ons and tefltH 
l Jy eX]1rl't s .  O \'el "  :1 0 ll1or}(' l s  a r e  r a t e d .  
m any as  "Tkst  B u y ::; "  01' "Al so Aef'c l l t 
ablc". 

WHISKIES, 

GINS, 

WINES 

S ('orcs of compcting hrands-which are 
hest ? Ordinarily only l ifl llOr experts know. 
Now a sm'ies of three reports on liquors 
and wines j ust completed in Commmerfl 
Union Reports gives you their impartial  
opinions-with ratings of over 1 0 0  lcat1 -
ing b r a n d s  of domestic and importect 
whiskies, gin s, b rtllltli eH , l 'l I I l I S ,  cordl a J H ,  
w ines .  

� ELECTRI C � RAZORS 

Will  electl'ic razors g ive you a s  close a 
shave a s  ordinary s afety razors ? W i l l  they 
irritate the sld n ? Which one will give 
you most satisfaction ? Of three make-s 
teHted by Consumers Union cxpert :-; ,  ouly 
one i s  ratefl as  a " Bes t Buy" -tllc others 
as  "Not Ac('cll taL J lc" 

MEN'S AND 

WOMEN'S SHOES 

K-;:tem;ive l a boratory t('HtS  nn 23 hrands 
of JUen's a n ti wOlU c n ' s  shocs show RtrHdng 
d i fferem'es i n  (IlHl llty between d i ff'ercnt 
h l'amls in the Rame pri('c rlass. B ran d Y. 
for example, s e ll i ng at $ 5 . 5 0 .  srored 8 rH  
po i ntK  i n  I I  1 !I - Ilo i nt tcst-Bl"llnd X ,  
se l lfn g  a t  $ 5 . 5 fi .  fwored only 6 9 4  11Oints.  
Y i s  rated us a " B t 'st  B u y "-X a s  " Not 
At·r·(,p t a h l c " .  

COAL 

AND 

OIL 
" � t i ck to stove coal and avo i d  trouble • . .  
l i llY No. 2 oil.  No. 4 is too heavy , "  say 
l U a ny fuel deal erR. What do heating en
gi neers say ? How To Buy And UNe Goal 
And Oil-an arti cl e in a recent i s sue
tells  you how to buy coal, coke. or fllel 
oi I-shows ;rou how,  hv ('arerul selection 
a n d  skil1ful fi ring.  fuel bill!'; may b e  cut 
2 0 %  to 2 5 o/n .  

W H I C H  B R A N D S  
ARE 

B EST B UYS? 
A nation-wide consumer organization 
gives you accurate, unbiased, technical 
information about leading brands of 
the goods you buy-with ratings, in 
terms 01 brand names, as 

"BEST BUYS", "ALSO ACCEPT
ABLE" and "NOT ACCEPTABLE" 

Twenty-two thousand consumers have discovered 
a new way to plug the leaks in the family po cket
ho ok. They have joined C onsumers Union of 
United States-a nation-wide, non.profit organiz
ation set up for the purpose of providing con
sumers with u sable, unbiased technical informa
tion about competing  bran d s  of wi dely-adver
tised products.  

On the basis of laboratory and actual use tests 
conducted by staff technicians and a large hody 
of  able consultants, Consumers Union publishes 
each month in Consumers Union Reports m oney· 
saving information on the products you buy
telling you which shoes wear longest, which tireR 
give the m,ost mileage per dollar, which foods and 
drugs are safe and wholesome and which are 
harmful-and rating products, by brand name, 
as "Best Buys", "Also Acceptable", and "Not Ac
ceptable". This information can save yon money 
-show you how to get the best values ohtainable, 
and protect  you a gainst products that are worth
less or actually harmful. Reports are also given 
on the labor conditions under which products 
a re made. 

Three dollars will bring you these Reports each 
month for a year. Thi s  fee will also bring you a 
yearly BUYING GUIDE now in preparation. 

CONSUMERS UNION OF U. S.  
A strictly non.profit organization, Commmers Union bas ab

solutely n o  connecti on w ith any ( 'ommercial interes t .  Its  presi.  
dent is Professor Colston E .  Warne. of Amherst ; its director, 
Arthur Kallet, co·author of 1 00,000, 000 Guinea Pigs, and i t s  
t echnical s u p ervisor, D .  H .  Palmer, physicist.  Among t h e  
b o a r d  of directors a n d  s p onsors are m a n y  prominent scienti s t s ,  
educa t ors,  j ournali s t s ,  and o t h e r  progressive l e a d e r s .  

The c o u p o n  below will b r i n g  y o u  the current i s s n e  at  once-� 
w i th ratings of vacuum cleaners, foun t a i n  pens, el ectric irons , 
and other products.  Or, if you w i s h ,  y o u  ("an h e g i n  w ith a n y  
of the e a r l i e r  i s sues  l i s t e d  b e l o w .  

YOU CAN BEGIN WITH ANY OF THESE 
ISSUES 

MAY-Toilet  S o a p s ,  Grade 
A v ersli s Grade B M i l k ,  
Breakfast  Cereals 

JUNE-Automohiles,  Gaso. 
l i n e s ,  M o t h  P t· e v e n t i v e " .  
V e�etahle  S e e d s  

J ULY-R e f r i g e r a t o l' s ,  U � e d  
Cars,  M otor O i l � ,  B u L h i n �  
S u i t s  

AUGUST-O il B urners a n d  
S t o k e r s ,  H o s iery,  B l al�k L i s t  

o f  D r ll � s  a n d  C o s m e t i c s ,  
W h i t e  Breads,  M e a t  

SEPTEMBER-Shoe" T i r e s ,  
W h i s k i e s .  Women's  C o a t s  

O CTOBER - M e n ' ,  S h i r t "  
Gins,  Brandies  a n d  Cordial s ,  
El edric Razors,  Dent ifr ices,  
A n t i -freeze Solutions 

NOVEMBER-1 9 3 7  A u t o "  
R a d i o s ,  T o a s t e r s ,  W i n e s ,  
Children's  Shoes 

. 

MAIL THIS APPLICATION TODAY ! 

To : CONSUMERS UNION OF U. S., INC. 
55 Vandam Street, New York, N. Y. 

I encl o s e  $3 for one year's membership in Consnmers Union.  
$ 2 . 5 0  of w h i ('h i s  for a year's  snbsrription t o  Commmers Unioll 
Reports. ( S uh s(�r i p t i o n s  w i t h o u t  membersh i p  are  $3.50 . )  I 
up:ree to k e t> p  ('o n fi cl t>n t ia l  all m u t e r i a l  sent til me w h i t'll is .. n 
d e s i gnat(� d .  

B e g i n  m y  m m u h e l' s h i p  w i t h  t h e  i s s u e .  

Sigllature 

A ddres.� 

City and State . . . . . . . . . . . . . . . . . . . . . . .  sA.l 
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CORPORAT I O N ,  AM PLY F INANCED, HAV I N G  EXCESS FAC I L IT IES 
FOR MAN U FACTU R I N G  H EAVY M ETAL S PECIALT I ES I N  I LL I 

N O I S ,  OH I O  A N D  N EW YO R K  W I LL CONTRACT PRODU CTION 
OF YO U R  SPECIALTI ES. ESPECIALLY I NTERESTED IN N EW D EV ICES. 

A d d ress Box 800 
Sci ent ific  A m e r i c a n .  24 West 40th St.,  New York, N. Y.  

T il E  F I N C; E R  I- R I N T  I N S T R U C T O R  

THIS volume, by a noted finger print expert who 
was for many years in the Bureau of C riminal 

Investigation of the New York Police Department, instructs in 
every phase of finger print work from the taking of the finger 
impression to the final job of identification. Classification of 
prints, filing of records, use of equipment, discovering and re
cording for study the prints left  at the scene of a c rime by crimi. 
nals-in fact, every procedure in the whole study of the seience 
is clearly and fully explained and well illustrated with numerous 
cuts of prints. To the text that has long been standard there have 
been made many revisions and the full story of the development 
of the science added so that the user may qualify as an expert in 
a court of law despite efforts of oPposing lawyers to trip him up. 
New illustrations as well as a lengthy new section on the "Modi
fication and Extension of the Henry System" as used by the 
United States Bureau of Investigation have also been added. 

By 
Frederick Kuhne 

Revised arid 
Enlarged 

$3.25 postpaid 
SCIENTIFIC AMERICAN 

24 West 40th Street 
New York City 

Cut Your 
Coal Bills! 

All electric Heat Regulator.  
suitable for installation on 
any type of furnace. Will main
tain a uniform . room tempera
tUre at all times. Easily adjustable with a 
range variation of from 60 to 80 degrees 
Fahrenheit. Includes Minneapolis-Honey. 
well Damper Motor, General Electric Ther
mostat, Wire.  Chains, Pulleys, etc . ,  with 
diagram for simple installation. 

Value $43.50 Type m�H $ 1 4.50 

Enj oy Automatic 
lIeat Control 

Controls house temperature au
tomatically, saving up to 40% 
of coal  costs. Complete outfit for 
day and night operation consists 
of Honeywell Control 
Motor, G-E D ay.Nite 

T h e r m o s t a t ,  F u r n a c e  
Limit Switch, Automatic 
Electric Timer, and all 
aecessol'ies with wiring 
d i a g r a m .  C a n  be i n �  
stalled b y  anyone i n  a 
few hours. Value $ 6 9 . 5 0  

Type G E T  $32.50 

Send For Folder 5.5. 
GOVERNOR HK"-T REGUL."-TOR COMPANY 

33 Warren St. New York City 

Experimenters-Schools-Field Workers 
An Accurate Balance at a Price 
W i t h i n  t h e  R e a c h o f  A l l  

Sensitive to 1/100 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial BI7.)  

NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES ! 

Finest Quality-Made of tested materials .  Its 
construction will appeal to laboratories desir
ing the best equipment. The Bakelite cup is  
unaffected by practically any substance tbat 
can come in contact with it ; the tool steel 
knife edge and agate bearing will give long 
Ii  fe and accuracy. 

Extreme S ensitivity-Weighs to one decimal 
point farther than the usual low-priced counter 
scales and serves nearly every laboratory 

purpose short of  precise ana1ysis.  The capa
city of 1 0 0  grams is ample for the delicate 
weighings made in the usual course of teach
ing, organic synthesis,  experimental work, 
compounding, photographic work, etc. 
C ompa.ct-C onvenic11t-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 
Its small size makes it possible to carry it on 
inspection and testing trips at a distance 
from the laboratory. It is small enough to be 
carried under the arm or in an overcoat. 

Graduated in either the Metric System (grams) or 
the Apothecary's System (grains, drams and ounces ) .  
In ordering, please indicate which of these you desire. 

BENNETT BALANCE - $8.00 plus 40c postage 

Tech Editorial Service, 26 West 40th Street, New York, N. Y. 

JANUARY . 1937 

lion to  earl y treatment, he advi sed that 
shock and hmnorrhage should be immed i 
ately treated a n d  pain promptly reli eved . 
Anesthes ia  shou ld  be used more generally 
Ihan it now is, he said. 

Treat ing injuries, according to Dr. Moor
head, "is in the gadget stage of develop
ment, but complicated and fancy apparatus 
is  more of  a burden than a benefit. Safety 
first i s  the slogan in traumatic surgery ; next 
i s  speed and next simplicity." 

ALUMINUM 

WE think of America as being 
aluminum-conscious, but Ger

many now leads the world in the 
production of this light metal. Her 
1935 production of 70,500 tons was 
greater than the combined produc
tion of the United States and 
France. 

METHANE AS MOTOR FUEL 

METHANE, the principal constituent of 
natural gas, is  being collected, com

pressed to 3000 pounds per square inch, and 
sold to motorists in Italy in cylinders for 
use as a fuel. The amount so used is  equiva
lent to a little more than 700 gallons of 
gasoline per day but even this is  considered 
important in reducing I taly's necessary im
ports of motor fueL-D. H. K. 

"TEST TUBE" BABIES-A 

MEDICO·LEGAL DISCUSSION 

Is a "test-tube baby" legitimate or illegiti
mate ? 

The practice of artificial breeding , of 
human infants is so new that a question of 
the legitimacy of the child has not yet been 
brought to  trial. 

Two New York physicians who have been 
working in this field-Drs. Frances I .  Sey
mour and Alfred Koerner-have foreseen 
some of the legal difficulties that may arise. 

1.  The child's rights as a legal heir may 
some time be  attacked. 

2. The husband, some years later, may 
tire of his wife and try to  divorce her on the 
grounds of adultery, giving proof of  his own 
sterility throughout the marriage. 

3 .  The donor of  the paternal fluid may be 
threatened with blackmail. 

4. The doctor involved may be  sued as 
having brought about the artificial p aternity 
without due authorization. 

The two doctors have worked out schemes 
to prevent such happenings and they pre
sent them to  the medical profession in the 
Journal 0/ the American Medical Associa
tion. 

In the first p lace, these physicians have 
prepared in legal form a "Consent for Arti
ficial Insemination." This must be  signed by 
both husband and wife, their fingerprints 
being affixed to the margin. 

These consent blanks are signed in dupli· 
cate, notarized and witnessed. They are then 
separated and placed in vaults of separate 
banks and forgotten unless some legal com
plication should arise. 

The consents legitimatize the child under 
the present laws of New York state and 
establish it as the legal heir of the family 
unit. 

When the couple comes to sign the con-
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scnt blanks the man is given a physical ex
aminat ion to determine his sterili ty-which, 
of  COl/rse, has already been establ ished by 
some physician-and tbe fingerprint record . 
i dentifies him as the husband and not as 
some third person presented by the woman 
as her h usband, in case she had i t  in mind 
to deceive her real husband. 

This procedure also "acts as a mental 
binder on the husband in that he knows 
that he can never deny having authorized 
the creation of his wife's child," the doctors 
state. 

To protect the donor, or artificial parent, 
the doctor insists that he deliver his speci
men for the test tube to a different address 
than that to which the woman comes and 
at a different time. 

The simplest method Drs. Seymour and 
Koerner have employed i s  to hospitalize 
both donor and woman during the period 
in question. In this way the donor has no 
possible way of  knowing who the recipients 
are and no one can learn his identity by 
spying. 

Notarized permission from the donor's 
wife stating that her husband may take part 
in this scientific venture is  also suggested. 
Otherwise the procedure may possibly be 
construed as a violation of the state laws 
against adultery. 

The surgeon who does the artificial in
semination should not later be the obstetri
cian who presides at the baby's birth, Drs. 
Seymour and Koerner warn. 

The expectant mother should choose an 
obstetrician who is  unfamiliar with the un
usual circumstances of the pregnancy. He 
can then in all good faith make out the 
baby's birth certificate under the direction 
of the parents and give the child a document 
irreproachable in the eyes of the law. This 
may be a subterfuge, the medical authors 
say, but it is  a necessary one. Never, they 
warn, must the child be allowed to discover 
any irregularity in his creation, for this 
would cause an inferiority complex. 

Never under any circumstances should a 
relative be used as the donor, they further 
urge. I f  the husband says he would like his 
brother to act as donor so that the child 
might resemble him, this should not be con
sidered. I f  the mother was informed or later 
found out who the actual father of her child 
was, she might transfer her affections to the 
brother. If  the brother's wife was informed 
or later discovered the truth, she might 
make trouble. The brother might grow fond 
of the child and sue for its custody, and a 
jury might be inclined to favor him. 

In selecting a donor, says Drs. Seymour 
and Koerner, it is  a good idea to choose one 
whose blood group corresponds with that of 
the husband, as the courts sometimes de
cide questions of paternity by this means. 

A father could of course avoid all legal 
complications in regard to inheritance of 
real property by instituting formal legal 
adoption proceedings, the physicians state. 
However, this is the last thing he wants to 
do, as he wishes to conceal the fact of the 
cross-insemination of his wife. 

In the midst of their medico-legal dis
cussions, Drs. Seymour and Koerner pause 
to state how the test-tube type of paternity 
may easily strengthen the bonds between 
l egal husband and wife. The mother after 
bitter years of disappointment over her 
childlessness admires the broadmindedness 
of her husband in permitting artificial in-

( Please turn to page 53 ) 
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Nobody ever feels like 

an unclaimed package in a Lost 

and Found Department, at The 

Waldorf - Astoria ! • • • so com-

of  p letely the 
. 

SIz e 
. 

I S  sense 

forgotten in the sense of home ! 
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THE AMATEUR TELESCOPE MAKER 
Conducted by A L B  E R T G. I N  G A L  L S 

No cru tch is I'tq u i reu by Ihe one-l egged 
telescope shown in  the present ( fu ur th , 

edition of "Amalel lf  Telescope Making," at 
page 144, Figure 15 _ Until t he folluwing 
communication reached u s  we knew of 
nobody who had actually made that tele
scope. Russell W. Porter of Pasadena, Cal i 
fornia, now reports as follows : 

"Not content with merely su ggesting a 
new and untried mounting for a telescope, 
as I did in the fourth edition o f  'A.T_M_,' 
I have taken the b u ll by the horns and made 
one ( Figure 1 ) . :VIembers o f  the 'Hundred
to-One Shot' Club 000-" Cl u b )  recently 
l ook i t  o u t  into the Mojave Desert for a 
n ight's try-out. [Editor's Note : The Club 
named has been heard o f  before, though 
01lT resolv ing power fails to define its exact 
ou tl ines from this distance. It appears to 
be a conglomeration o f  TNs and other 
highly intell igent people supposedly ad
d ic ted to things scienti fic, who trek to 
var ious  godforsaken places within motor 
rad i ll s  of Pasadena, fry s l eaks, eat smoke 
and ashes and pllt li p w i t h  one another's 
theor ies about the secrets of  the universe, 
measlIre the sun's alti t u de with sticks and 
s t r ings to Inake sure that orb js  not getting 
lust, concoct new lllOl1 ll t ings, sleep in  the 
sand, sit on cact l l ses, dodge side-wi nders, 
and get all t i red o u t  rest ing up _  They do 
I hese things well in Cal i forn ia_ I Surprising
ly, it  developed no ser i ous  drawbacks, and 
proved at once its convenience as a support 
for a Cassegrain tube assembly_ 

"The optical parts are an 8" pri mary and 
secondary, contri buted by Byron Graves, 
s l ight ly modified by  an aluminl lm eoat ap
pl ied in vac u o  by Dr. Strong. The mirror 
is abollt 1/3_5.  

"The mo unting i s  portable, and may be 
q u ickly assembled or taken down and 
packed in a box that goes easily into a car. 

"The leg ( arm of  fork ) A was hewn out 
of  s u gar p ine. In asselll b l i ng, it i s  s l i pped 
over the tapered end uf  I he  po lar axle B, 
and drawn home with h U l i erAy nut C. Like
wise, the t u b e  goes on the o lher end of 
the l eg, but here the connecl ion is  the stud 
]) and circl l lar track which makes the 
declination axis. 

"The polar axle consi"ts of  two parts 
thai telescope , nanlPly, F made of 2" Shelby 

l u ll i ng, and C ,  of 1" solid steel rod. The 
s l eel po int  H, at the end of  the sol id shaft , 
defines the lower ( thrust ) bearing of th e 
polar axis,  the north bearing being merely 
a cradle of V-block I, attached to the two 
detachable legs J, J. With the telescoping 
polar axle, and open upper V-block bearing, 
the lining up of the polar axis with that 
of  the earth is  easily accomplished on any 
t errain_ The steel point found that a dimple 
in a boulder ( shown in the sketch ) made a 
reliable south bearing. 

"Slow motions in Dec. and R. A. have 
lung tangent anns bearing against screws 
f( and L. The R. A_ arm, having a hinge 
at M, can be transferred from one leg to 
I h e  other, as desired. 

"The instrument is  eompletely counter· 
po i sed. The advantage of gett ing rid of  one 
arm of  the fork ( bu t  at the same time 
doubling the strength o f  the other ) is in 
t h e  room thus made available in the vicini t y  
o f  t h e  gooseneck eyep iece when the tele
,;cope is directed to the northern heavens. 

"Graves su pplied the tube, complete. 
I Graves, in the picture ( Figure 2) is the 
second fi g ure from the left, under the 
'western' hat, who is  doing the heavy look· 
ing on while several members of the afore
mentioned club are on their knees, getting 
Ihe latitude within a mile, by means of 
shadows, u nder Porter's gu idance and using 
unly a piece of  string. POrler recl in
ing.-Ed. l 

"The only machining on the mounting 
i tself was done on a simple drill press. 

"We detected some vibration and, by 
tapping di fferent parts of the mounting, 
thought we had located it either in the 
wooden arm itself or the two legs s upport
ing the V-block. These vibrations can be 
e l iminated by increasing the cross-section 
of  the arm and legs. 

"Now that the one-legged mounting has 
gone through the fire of  a Mojave Desert 
test, and survived, I feel no hesitancy in 
recommending i t  to any one who may lack 
a machine shop bl lt  wants a convenient, 
porl a l , ]"  su pport for his Cassegrain tele
scope." 

FROM time to  time puzzled workers 
have asked us why "Pyrex" mirror 

d isks usually come with a ring on the hack 
which e i ther stands above the rest of  the 
back surface, like a, Figure 3, or below it, 
like b ;  also why the sides of  the disks are 
slightly tapered instead of parallel ; and 
why the face of  the disk is  usually con
cave. Many ask why there are bubbles in 
the glass. 

Mere inspection of the disks themselves 
is likely to leave the worker without the 
answers, but a few minutes' observation at 
the shops of the Corning Glass Works, 
when disks are being molded, would quite 
readily provide them. 

( 1 )  The ring : The disks are pressed in 
a cast-iron mold having a cross-section es
sentially like that shown at c. The "gather
er," as the workman is  called, tries to pour 
into Ihe mold just enough molten glass to 
fi l l  it .  Now it is quite easy to fill  a recepta
cle rather exactly with some ordinary liquid, 
,;uch as water, but not so easy to do it with 
molten glass. Still more difficult is  the 
"Pyrex" brand glass from which the smaller 
t elescope disks are made, for this has a 
relatively high melting point-about 2800 
degrees F.-and it is impracticable to re
duce it to the convenient fluidity of water. 
Instead, it  is "worked" as a thick, slowly 
crawling mass, the amount poured into a 
g iven small mold being better describable 
as a gob than a liquid. However, the expe· 
rienced glass worker, even then, can estimate 
the size of gobs fairly closely-he has been 
estimating gobs all his life. So he pours 
in  his gob. 

Next, this gob - man claps on the metal 
ring d, and then down comes the plunger 
e, to force the reluctant molasses-in·January 
to fill out the mold by means of pressure. 
Now, if the gatherer's gob was estimated 
just a tri.fle too small, we get what is  shown 
at a ;  if too big, we get b. 

( 2 )  The non-parallel edges of the disk : 
These represent the "draw," j ust as in a 
molder's pattern. If the metal mold were 
gi ven a parallel side the cooled disk would 
be difficult to remove. 

( 3 )  The concave lace of the disk : This 
represents shrinkage of  the glass after 
cooling. Shortly after the pI unger is  raised, 
the disk, already pretty cool-for while it 
is difficult to bring "Pyrex" glasses up to 

Figure 1 :  Porter's portable, one-legged mounting 
l 'hulu  11\' 0 :-i .  :\ Ll r  .. h a l l  

Figure 2 :  Hundred-to-One Shots worshipping the sun 
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� 
Figure 3 :  The why of it 

the temperature where they work easily 

they drop in temperature with alacrity

is slid out by inverting the mold, and what 

we now see is  a disk that is  dark all around 

the exterior but still has a red hot lens· 

shaped part in the middle, something like 

f. As the disk, now lying on its back, goes 

on cooling and contract ing, the center 

"falls," just like an unlucky cake. Now, if 

this "cake" would only be so kind as to 

fall the same amount in each case, the fall 

could easily be compensated by making the 

inside of the mold c a bit deeper at the 

center, thus aUallllllg the desired flat· 

faced disk. But glass i sn't a much more 

obliging performer than pi tch-and you 

know what that  means. 
( 4 )  The bubbles : In a low·viscosity fl u i J  

like water or, say, beer, the bubbles r i se  
rapidly to the surface, but in the vi sco us  

molten "Pyrex" glasses the smaller ones 

cannot make the grade fast enou gh, and 

so they get frozen in before they reach 

the top. A lot of good scientific gray matter 

in the glass industry has been worn down 

thin on this old, old problem but the bub·  

bles we still have with us.  Even in the much . 

more easily melted crown glass used in 

fine photographic lenses it is impossible to 

el iminate them all. 
Speaking of these same bubbles, what to 

do about them when they are broken into 

in grinding is something else again. Ob· 

viously their fragile edges ought to be ream· 

ed out, so that fragments of glass will not 

become detached and cause bad scratches. 

Just how to do this is  something we can· 

not advise, never having had the experience. 

If a dozen workers who have actually done 

it would report what they learned, the pu h· 
lished accounts would be useful to the next 

fel low anJ the next. 

Now for some of the cussing about  or· 
dinary plate glass disks. For years we 

have heard complaints that these were not 
truly round ; one man claimed his was a 
triangle. Here is how these d i sks come t o  
h e  sub·polygonal. First y o u  have a slab o f  

plate glass. On i t  the glass worker scratches 

a circle. Next he puts the slab in a sort of 
clamp, so that it is hel d horizontally with 
an edge overhanging. He grabs a man·sized 
pair of tongs-about a yard long-and 
begins rapidly breaking off hllnks of glass. 

In 60 seconds or  so he has a sllb·angular 
disk with bulges around its peri phery. He 
takes this to a slowly rotating horizontal 
metal plate, like g, on which a stream of 
water steadily brings down coarse abrasive 
and, holding it in his two hands he rapidly 
grinds off the bumps. He has no gage b ll t  
his  eye, tho ugh that is pretty fair. It could 
of course, be done on a centered arbor, 
giving a true circle, but then the disks would 
cost more. Naturally, a truly circular disk 
is more satisfying to the user's sense of 
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Tlu� Res. iu 're"�scopes uo«' 

Supplies ut Iteasooable 

Prices 
Satisfied customers e v erywhere-we 
prorate postage east o f  M is s i s s i p p i .  

C o m p l e t e  stock of  P y r e x  b l anks,  4" to 1 2 " ,  6 "  
P y r e x  K i t s ,  8 g r a d e s  of abrasive polishing rn a  .. 
terials ,  Instructions . . $6.00 

Eyepieces.  prisms,  mountings and p a rts. 

Finished Instruments.  

Send 6c for illustrated catalogue. 

TINSLEY LABORATORIES 
3 0 1 7  Wheeler St. 
Berkeley, . California 

1360 Dufferin St. 
Toronto, Canada 

Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor s tuff. 

We o ffer supplies selected after long experience, at 
prices extremely low considering 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 E Y E PIECE : -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 ASTRONOM ICAL TELESCOPE. 

We will alsu answer your questions and lest your mirror. 
These services are free. Write for our price list 0/ supplies. 

JOHN M. PIERCE 11 HlIrvlIrtl St., Springfieltl, Vermont 

STUDENT'S STANDARD 
M I C R O S C O P E  
I OOX.�OOx·400X.800x 
Diameters Magnification Guaranteed 

COMBINATION $600 
PRICE POSTPAID _ 

NEW ITEM : A high grade m i croscope 
d e s i gn e d  for amateurs and advanced 
s t u dents. Ii'our of our UL'l'nALEN� 
ol J jettives of the !lew SUI)l!;H.-X type 
lire s UlJPlied giV i n g  wide r<l ng-e uf 
puwer w i t h  dear definition.  Mieros{'ope 
is 8'" high. h a s  ll10dern Iwary type ti I t 

i n )!,'  s t a n d  ( \v i t h  hCl-lvY lock i n g  
l l.O\·el· ) in b l a ck (�ry.�l<t l l i ne ti n i :-ill . 
remo\'able  O('U i c ll'  and ol)j e(·t i \'c s ,  
sl'llS i t i re douhle wheel l'uek a u d  
p i n ion foe u s i n g  a d j u s t. m e n t ,  ln a s s  
t u b e  a n d  exposed m e t a l  parts 
h i gh l y  nkl{cled fi n i s h ,  large 
,� q U a l'e stage a n d  be\'eJed mirror. 
A II lenst',� removable for c l e a n 
i n g. O u t li t  ('onsists of mil- r o ·  
S ( ' u D e  stand i n  w o o d  c a s e with G 
prepared � l i des and colored fi ltel' 
d i scs ( $ 3 , GO ) .  Supcr-X object i n.':-; 
of I OOX ( 7 Ge ) . 200X ( 75 c ) . 400X 
( $ 1 . 0 0 )  a n e! ROOX ( $ 1 . C, 0 ) ,  l'T .. 

'rnAL ENS obj ectives ror illcl'ca� i ll �  power of most 
an lalt'llr m i (:roscopes are now a \, a i l!llJ l e  • .  

Send lor Irff calltlofJ·lwndybook SA·f 01 ", i('ro.,cope,�. Qbje.clivf'.�. arCfl" 
sorif� 1I1It1 WUPII/if's. AI8Q list8 te/f'I'"OPf'8. biMK1'{or,'I 'HIt! (:Ulnl'/f" " l i llf of 
o/!ticul goor/s. Encloil� Be Stll1llP (lIId !VI: will 'inc/-ude llol>dtH '/II icro.,c()p� 
slwwlJl!J blood corpuscles. 

PFLE EGOR LABO RATORIES.Mll TON . PA. 

KITS OUR SPECIALTY 
6" kit 
8" kit 

10" kit 

$ 3.75 
6.75 

10.00 

Pyrex . 
Pyrex . 
Pyrex . 

5.75 
8.50 

13 .95 
Kits cont.ain 2 glass discs, R gl'a.dc� of a.bra sives
( fewer do not insure a n  optienlly perfect surface)  

rouge,  pitch or heeswax, a n d  ·instrllctions. 

Money·back guarantee 
ONL Y BEST MATERIALS SUPPLIED 

( send for free catalogue ) 

M. CHALFIN, 1 425 Longfellow Ave .. New York, N. Y. 

ALUMINIZING 
N E W S U R FA C E · H A R D E N E D  A L U M I N U M  

C O A T I N G S 
with greater resistance to mechanical abrasion 
a n d  u niformly sliperior in l'efteetivity nt  the 
sallie l'ensonable prices ma.intained in th e past. 

Coating Prices ! 4"-$ 1 .75 ,  5 "-$2 .00, 6" 
-;S2 . 5 0, 7"-;S3 .00, S"-;S3.50,  9"
$4.2 5 ,  1 0"-$5.00,  1 l "-;S6.50, 1 2 "
$ 7.50,  and 12 Y2 "-$8.00. Large� sizes up 
to 3 6  inches in diameter on request. 

Diagonal Coatings for d i agonals of the fol 
luwing widths : 

1 \4 .. -50c, 1 l!2 "-60c, 1 % "-75c,
·
2 "  

-$ 1 .00, 2 Y2 "-$ 1 .2 5  a n d  3 "-$ 1 . 5 0  

LEROY M. E. CLAUSING 
5 5 0 7·5 509 Yo Lincoln Ave. Chicago, 111. 

Optical Specialties 
F o r  the ,.: t u de n t .  e h e m i s t  aud <llllatem' a strononH'l'. 
('at a log: l i s t i ng: spec trl):o;copm;.  H' l e s('ope s ,  Ill icl'os(·opes . 
g r a t i n g  l'e pli ( 'a :-i .  len:o; e s ,  p r i :-; m :-i .  u l t. r ll , \· i o](' t  l a m n s  a n d  
fil tp/, s .  ete . ,  t l'n I·ellt s .  Hcruut1t'd o n  dol lar onlPr .  

L A B O R A T O R Y  S P E C I A L  T I  ES C O .  Box  1 25 Wabash. I n d iana 

TELESCOPE MAKERS 
MIRROR OUTFITS 

Complete with 2 g lass d iscs. correct thickness.  abra
s i yes. tem Ji�red pitch. rouge template, i n strUct ions .  etc. 
F i nest Q u a l i ty g u aranteed. 6 " . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  $4. 00 
P Y R E X  tO TS as abov., 6 "-$6.00 ; 8"-$8.00 

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

We d O  po l i s h i n g ,  parabo l i z i n g  an d a l u m i n i z i n g .  
M I R R O R S T ES T E D  F R E E  

PRISMS GUARANTEED SATISFACTORY 
1 "-$2. 75 ; I Y4 "-$3.75 ; 1 ';' ''-$4.50 ; 1 % "-$6. 
Prisms, exp. r i on.ntat , I "-S I .75 ; I Y4 "-$2 ; 1 Y2'-$2.25 

RAMSDEN EYEPIECES-fl n.st Qua t i ty t.ns.s 
in brass mount ings ,  standard I V4 " d iam.  �:: r.(.2'� ie·n�· eyeiii'ece �:��� : r�4�' �ia� : : : : : : : : : : : : : :J�:&� 
I( E L L N E R  3 l ens  orthoscop ic  eye p i ece I V2 "  F.L. $4.00 
C E L LS .  a l u m i n u m ,  adjustab le  • .  , . . . . 8"-$8 . ; 6"-$5. 
S P I D E R  P R I S M  H O L D E RS ,  adj ustabl . . . . . . . . . . . .  S2.50 
rn

O��n��r� EI
S
V!"Ge�:pT�:! G:o�iN�:� . .  �.'.1 . . ��.�.��.� $1 .50 

1" flEE calaloq 1'clcsc011C8� Mh:r(J.'wopesJ Binoculars;> 
etc.  Instructions for Telescope Makin!l� 1 0c. 

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

Autumn, 1 935 
A M AT E U R  

T E L E S C O P E  
M A K I N G  

The Reflecting Telescope 

Tools and Materials 

Foucault's Shadow Test 

Polishing the Glass 

Final Shaping 

Finishing Touches 

Mounting the Mirror 

The Refracting Telescope 

Grinding the Lens 

Testing and Refining 

Mounting the Lens 

Adjusting the Telescope 

How to Find Celestial Object' 

Telescope Housings 

Theory of Eyepieces 

Types of Eyepieces 

Making Eyepieces 

Design Principles of Mount-
ings 

Motor Drives for Telescopes 

Solar Research for Amateurs 

Making a Spectroscope and 
'Spectroheliograph 

Making Compound Telescopes 

Making Optical Flats 

Making a Sun Spectroscope 

Photographing with the Tele· 
scope 

And a "miscellany," being a 
200.page mine of useful informa· 
tion, mainly practical, based on 
amateurs' actual difficulties, con· 
cerning 1001 aspects of  amateur 
telescope makin g, and contain
ing a multitude of hints, wrinkles 
and suggestions on grinding, p ol. 
ishing, testing and shaping. This 
part includes minutely detailed 
30·pag� instructions for silvering 
glass, which leave nothing to the 
beginner's judgment. 

' 

500 Pages. Profusely illus

trated with more than 300 
figures and photographs. 

AMATEUR 
TELESCOPE MAKING 

Postpaid $3.00 domestic 
$3.35 foreign 

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

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

Figure 4 :  Using remote control to 
regulate the speed of the telescope 

neatuess, Optically the shape, whether 
round or the shape of Texas, makes no 
difference, Mechanically a round disk is 
not liable to flexure due to its shape, but 
an irregular shape, if bad enough, may be, 

One amateur claimed a disk that wasn't 
quite round-and they may vary a sixteenth 
inch or more-caused flexure that altered 
in different positions of the telescope, He 
was from Manchuria-and we are from 
Missouri. 

THE Dr. Calder, around whose work 
Professor Russell's article is built this 

month, is one of the amateur telescope mak· 
ing fraternity-a former physicist who, after 
making a telescope, made more, and shifted 
from physics to astrophysics for good. 

PRESENT and former radio "hams" 
abound among amateur telescope mak· 

ers and these, as well as others, will take 
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int erest in a telescope drive ( Figures 4, 6)  
described by W il h nr  Si lvertooth, 27 ;\ 
X imeno Aven ue, Long Branch, Cal i forn ia . 

"The driving system to be descri hed was 
designed in an effort to sec nrc all of  the 
desirable refinements essential to II Il<'r· 
fected unit without recourse to the u sual 
complicated mechanisms. While construct· 
ed for a moderately sized telescope, the prin· 
ciple is equally applicable to larger in· 
struments where its conveniences would be 
more readily felt. 

"The gear train has been reduced to the 
simplest form. It consists of  a 100·tooth 
worm gear connected with the polar axis 
through a friction plate ; the' worm is shafted 
in common with a 144·tooth spur gear which 
meshes with a lO·tooth pinion on the sha ft 
of the motor. This synchronous motor, which 
turns one revolution per minute, is available 
commercially in both 50· and 60·cycle 
models, 

"With such a gear system the polar axis 
will rotate once in 24 hours when operated 
on the regular line, the accuracy being a 
function of the stability of the supplied 
frequency, By interposing some method of 
frequency control between the line and the 
motor, the rotational speed of the telescope 
may be varied, Numerous complicated 
systems of motor· generators, tuning forks, 
pendulums, etc., have been tried ; all hav· 
ing the disadvantage of  added moving parts 
and limited flexibility. 

"By substituting for such devices an 
electronic frequency changer, these draw· 
backs are eliminated ; while such decided 
advantages as remote control, complete flex· 
ibility, inexpensiveness, and silent and 
vibrationless operation are secured. The 
only moving parts are the control dial and 
t he motor armature. 

"The small remote control contains three 
potentiometers. Two are employed to set 
the range of frequencies to be covered, as 
well as the location of those frequencies in 
relation to the one being altered, The third 
is employed as the actual control, covering 
the band as set by the ini tial dials. 

"Considerable experimentation was done 

O S C I LLATOR TYPE 57 AM PLI FI ER TYPE 6A6 A M P L I F I E R  TYPE 6A6 

R j  50,000 OHMS 
R, 20 OHMS 
R 3  100, 000 OHMS 
R4 50,000 OHMS 
RS 50,000 
R6 50, 000 
R ,  25, 000 OHMS,  

50 WATTS . 
RS Iwoo OHMS 
Cl 5 M FD "  35 V, 
Cz . 5  M FD "  400 V 
C3 . 005 M FD., 400 '1. *  

C 4  . 005 M FD.,  400 V. 
C5 . 5  M FD . ,  200 V. 
Cs . i MFD" 600 V. 
C7 . 5  M FD" 600 V. 
Cs 10 M FD.,  35 V, 
C9 8 M FD . ,  600 '1.  
ClO . 5  M fD., 600 V. 

Tf t TZ - A U D I O  TRANSF. 
T3 - POWER TRANSF: 

700 V., C:r. 

T4 • CHOKE , 300 OHMS, 
'20 H EN RY. 

TS - 2 H EN RY * 
M - SYNCH RONOUS 

MOTOR , i i Q V" 500 
OHM I M PEDANCE 

* VARY ACCOR D I NG TO CON 
STRUCTION AND FREQUENCY 
GENERATED. 

Figure 5: Silvertooth's frequency changer, with circuit constants 
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Figure 6:  Complete driving system 

in order to secure a stable oscillatory cir· 
cuit. The one described and finally decided 
upon shows no tendency to drift when com· 
pared wilh either the line frequency or har· 
monics of standard laboratory oscillators. 
Additional refinements of switching ar· 
rangement make it possible to change from 
the line to the unit from the remote con· 
trol. Other switches on the unit make it 
adaptable for various purposes. The cir·  
cuit was designed by Ed. Sawyer, the gear· 
ing arrangement being made by Mr. Edward 
Lester. Any further information or detail s 
of circuit constants will gladly be supplied 
by the writer." 

In further explanation of this drive, Mr. 
Silvertooth" adds the following, in a letter. 

"The speed of a synchronous motor is  
dependent on the frequency ( oscillations 
per second)  of the voltage supplied to it. 
If this frequency is changed, the speed of 
the motor will also vary. In the described 
electronic frequency changer this is dohe 
by changing the frequency of an oscillating 
circuit. Variable resistors are employed to 
do this. The rest of the equipment is  merely 
to amplify the output of the oscillator 
sufficiently to run the motor. With a differ· 
ent amplifier a larger motor could be used 
if  this were desirable. The condenser C" 
and choke T 5 must be selected to yield the 
desired frequency. This i s  the only part of 
the device that might require adj ustment. 
It is not necessary to use the fundamental 
freq.uency of the condenser and choke ; any 
one of a number of harmonics may be 
employed. 

"Since sending you the description I have 
completed another driving unit of the same 
general description, and it functions equally 
as well as the first refined system." 

A BOUT that book-"Amateur Telescope J-l. Making-Advanced," more can be 
said next month than now, as there has 
been delay due to diffic ulty in getting 
proofs back from some of the authors. We 
begin to think authors are almost as bad 
a lot as editors, but this is  not meant as an 
insult. The chief difficulty in making an· 
nouncement of a book in a magazine is that 
you cannot do it as of the time the reader 
will receive it. As  this is  written, on Nov. 25, 
the last remallllllg author writes from 
England that the "next ship" will bring his 
corrected proofs. All the corrected galley 
proofs must then go back to the printer for 
alterations. Back come page proofs, again 
to be read ( over 300,000 words ) .  Only 
t hen can one say to the printer : "Print, 
bind, ship." It  is  a complicated business. 
Even the above omits most of the slimy 
"I e ta i l s .  
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Ai Lasi - SolDeihing Differeni 
For the Experienced Telescope Maker to do 

Make a working scale Illodel of the new 200·inch MI. Palomar telescope. Here 
is a thrill YO l l  cannot overlook. A challenge to yo ur  abil i ty  and an end product 
of which to be pro ud .  
Use  the  information and illustrations beginning on page 252 ,  Sc ient ific Am eri can, 
November, 1936, as yo ur guide for structural details. 

'Ye SllI)ply mirror kit and lens for miniature eyepiece. Kit  consists of two f u lly 
llolhihcd and beveUeli. 2-in('.11 glass discs for minor and tool---taruol' l IndulU # 2:W- -
:!,S U-4 00-60 0-rouge-lap wax alld \4" eft plano convex len :::; for the eyepieec . 

Kit  as descrihe d . .  $ 1 .'; 0 
l)l'Ppaid domestic orders are postpaid 

4 - inch Kit for 1 " = ;; 0 "  Scale Model . .  $3 . 0 0  

AMATEUR TELESCOPE MAKERS SUPPLY CO. 24 West 20th Street 
New Y o rk� N .  Y. 

-UNITED STATES NAVY TELESCOPES -
M a k e s  a n  
e x c e l l e n t  
f i n d e r .  H a s  
m a n y o t h e r  
uses. BAUSCH & LOMB main tele· 
scope tube, erector draw tube and 
eyepiece draw tube. Also excellent 
for spotting game or targets. 

ANNOUNCEMENT! 
\Ve talw  pleasure in announcing our  recent purchase 

of a large antI varied stock of microscopes and aeces
sories ,  lenses, photomicrographic apparatus. petro
graphic and metallurgical instruments, projection and 
oJJticnl equipment. 'l'he material i s  in greater part the 
product of  the largest and best known microscope maou
farturers in the world. Their names appear on all in
struments. This 'is a unique opportunity ! 

1\:103 t  of the equipment is brand new ; others used  hut. 
in Il erfect condition. Prices arc generally olle h alf of 
l'ist or le.'js ! 

\Vc urgently advise an early personal call and extend our 
cordlal invitation. Otherwise send five ccnts for folder. 

HARRY ROSS 
Scientific and Laboratory Apparatus 

84 West Broadway New York, N. Y. 

•• � LABORATORY APPARATUS r.' BIOLOGICAL SUPPLIES 
... MICROSCOPES 
r.' TELESCOPES 
... CHEMICALS 

"", New complete 32-puge cntalog hstt>. IIIIIC hundred,; of Items of mterest to 

kiI amateur nnd profes>;lOual expell
mcnteru. t'lave I'Ilonev-Bu\ DI
rect. Send now! I t  il F REB und cr,\mmed full of bargainS and valuable lIlformatlOll. 

J. H .  W I N N  M F G .  C O . , D e pt. 200 1 , 1 24 W. 23 St .. N e w  York 

For 

S pectroscope and book of 120 experiments $2.50 
Telescope clearly showing moon crateri'! $ 1  
Stroboscope with motor, neon lamp and bool .. $ 1  
E l ectr i c  F u n  book. 200 stunts \vith 1 1 0  volts $ 1  
M a g i c  Rod glows i n  six colors in t.he dark $ 1  
C uttin o & Sons 1 7  W St. Cam pbel l .  C a l i f. 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 

E Y E P I E C E S  
%. "- YJ "-1"-$4.00 Each 

"Den r  1\fl' .  P a tC'll : 
I received the eyepieces and am 1111H'h f)leas('cl  w i th 

them. 'l'hey have worked wonders wi til my telescope .  
Excellent definition and  arc free  f)'olH ('0 101'. You  are  
to be congratulated on the  exeellellc�' of your  work. 
'Vith best wishes. 

] fcrschel C,  Icc" 

Working Blue Print of Springfield 
Mount-$ l.OO each Postpaid. 

6" Mirror Kit-$4.00. Other sizes 
proportionately low. 

Write for Circular 
DONALD A. PATCH 

38 C rescent St. Springfiel d ,  Vt. 

Object. Lens 2" 
Mag . 3 to l O x  
E x i t  Pupil 0 . 2 "  to 0 . 0 9" 
Eye Lens 1 5 / 1 6 "  

Formerly 
used on lal'ge 
calibre guns 

L i m i ted 
A m ou n t  

$ 1 2·50 
Each 

All Bronze and Brass 
Cross Hairs 
Angular field 3 " 30 '  to 1 2 '  
Erect illlage. Weight 6 lbs. 

Variable power 
Remittance must accompany orders 

M A N H A T T A N  E L E CT R I CA L  BA R G A I N  H O U S E. I N C. 
1 05 F u lton St . . D ept. S . S . ,  N ew York C i ty 

Atemsco Eyepieces 
1 y,j" Dia.  Brass and Fiber Mounted. Rams· 
den-I y,j'" E. F. L.  .. -- Ys " E . F . L.- y,j "  E . F . L .  
--· $ 1 . 0 0  Postpaid. Sol id Ocular-Ys " E . F . L. 

---Fiber Mounted--·$ 1 . 0 0  Postpaid. Terres· 
trial-� l "  E . F . L .  4 Lens Systelu--GU<lran
leetl-$3 . 0 0  Postpaid. 

Cin'l! lar for Stamped Envelope 

Northwest 
Amateur Telescope Supply CO. 

P.O. Box 945 Washburn, Wisconsin 

Prisms . Eyepieces . Objectives 
Guaranteed perfect : 

1 % "  Prism, List $ 1 2  . . . . . . . . . . . . . . . . .  Special $ 2 . :' 0  
1 "  Prism, List $4 . . . . . . . . . . . . SjJecial $ 1 . 0 0  1" eyepiece, i n  focusing mount, List $ 1 5 ; 

Special $4 .  . . . 1" eyepiece, Achromatic ; 
mounted in '�1." In'ass  tubi ng, List $6,  Special 
$1.  

A l l  m e r c h a n d ise g u a ranteed to  be pe rfect 
Money refunded if  not satisfactory 

Send for free list
' 

O P T I CA L  R ES E A R C H  L A B O R A T O R I E S 
larchmont N e w  York 

For Lists of Manufacturers 
Minimum Charge, $1 .00 

W HITE 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. 

425 Power 
O n ly 

$1 8.50 

G IVI� him a gift that will open the dOGr .::l to Natur e ' s  endless wonders. A \Volleil 
>;ak l\ficroscope lasts forever, unless abu::;cd 
Defines minute details tlearly. sharp1y-tl,c 
scientific test of tine Quality. Magnifies 42'::; 

diameters-and only $18 .50 .  Greatest m a o' �  
nification o n '  the  market at anY\\'he�'c 

near that price. Others : 150  dJameters . 
$12 .50 ; 100 diameters .  $5 .00 .  At stores or 
cHJ'('ct, postpaid (or C.O.D. ) .  under money 
hack guarantee. Literature free. 

WOLLENSAK OPTICAL CO. 800 Hudson Aile., Rochester, N. Y. 
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AIR SCOUT JR. DOLLAR RADIO 
A n�a! radio ":Lpah\,· of 
keell Lruadca�t recc�
tion. For only $l you j!;ct 
every Jlurt needed to 
build. the powerfnl radio 
"hown. including tube. 
Part... mount on wood 
panel (not in kit) wilif'h 
YOII can make YOllrr-;eif. U�CM inexpensive dry 
hatteries. FuH-size PIC
tun' diull:fam and de
tailed illHtrueti()I1�. 

$I�i� Tube 

FUN TO BUI LD-FUN TO OWN 

Allied Engineering Institute, Dept. S�e;,8Y��kkPlace, 

Radio Service 
Business Methods 

By John F.  Rider and 

John Van Newenhi,en 

Radio service has gradually evolv
ed from a part-time j ob done by the 
local radio amateur to a thriving 
business conducted by trained tech
nicians.  With this evolution has 
come the necessity for the applica
tion of up-t o-date business methods 
and bookkeeping which take into 
consideration the peculiarities of 
the profession . Therefore this book,  
written by two men well-known in 
the service field, covering the entire 
subject from A to Z.  Paper covers, 
2 1 8 pages ,  illustrated.-$3 . 00 post
paid .  

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 

The Fundamentals 
of Radio 

By R.  R. RAMSEY, Ph. D.,  Professor 
of Physics, Indiana University 

Th e  first edition of this val uable text 
book appeared in 1929. Now the 
second edition has been published, 
bringing the whole subject thorough. 
ly u p  to date. The hook was written 
as an elementary text for college stu· 
dents but it can be read with profit 
by anyone who has a fair background 
knowledge of electricity and elemen· 
tary mathematics. True, the a u thor 
i ntro(luces calculus  in  a few places 
but the reader who i s  not familiar 
with this phase of  mathematics can 
pick and choose. The t ext is  thor· 
ough·going, from an explanation of 
direct and alternating currents right 
straight through to the very latest 
types of multi·element vacu um t ubes 
and television. This is  not i n  any 
sense a "how to make it" book or a 
compil ation of various "hook·ups." 
Rather it  i s  a solid, meaty exposition 
of the principles underlying the many 
phases of radio. 426 pages, well illus· 
trated, and printed on good paper.
$3 .50 postpaid. 

SCIENTIFIC AMERICAN 
24 West 40th St., New York 

S C I E N T I F I C  A M E R I C A N  JANUARY · 1937 

WORLD-WIDE RADIO 

Conducted by M. L. M U H L E M A N  
E d itor, A lI· Wave Radio 

MIDGET CATHODE-RAY 

TUBE 

T
H E  typical 1937 all·wave radio receiver 
employs an electron·ray tube as a visu, 

al tuning indicator. With television sup· 
posedly hovering in  the background, it is  
not beyond presumption that the radio man· 
ufacturer may capitalize on the growi ng 
public consciousness of radio·vision by in· 
stalling cathode·ray tubes in the 1938 reo 
ceivers, now that a practical miniature tuhe 
of low cost is  available. 

Be that as i t  may, the new type 9 1 3  low· 
voltage cathode·ray t u b e  of  the high·vacuum, 
electrostat i c  type, introduced by R C A  Ra· 
d iotron, could well be  used in a radio reo 
ce iver as a v i s u al t uning i ndicator and at 
the same lime produce the fascinating pat· 
terns of the wave· forms of  speech and music 
as they are traced by the finger of  the elec
tron beam o n  the fluorescent screen of the 
tube. Moreover, when used u nder the prop· 
er conditions, such a tube  will indi cate the 
approximate operat ing efficiency of a re· 
ceiver and show u p  faults that may develop 
in the receiver circuits. 

In the meantime, the new midget cathode· 
ray tube will be of interest to the engineer, 
the licensed radio amateur, the laboratory 
worker, and the advanced listener. It will 
perform all the principal functions of the 
larger, more expensive cathode·ray tubes, 
and requires a much lower operating vol· 
tage-250 volts minimum, .500 volts maxi· 
mum. Such potentials are readily obtainable 
from inexpensive power·supply units of  ap· 
proximately the same type as u sed in the 
average radio receiver. 

In appearance the RCA 913 is  quite dif· 
ferent from other cathode·ray tubes. It is 
constructed like the all ·metal receiving tubes 
except that the end of  the metal shell is reo 
placed by a fluorescent viewing screen about 
one inch in diameter, as shown in the ac· 
companying illu stration. It is provi ded with 
two sets of  electrostati c  plates for deflection 
of the electron beam, similar to the larger 
tubes. The brilliant luminous spot pro· 
duced by the beam is a greenish hue . 

The RCA 913  is well suited for laboratory 
work where a large viewing screen is not 
required and where compactness and porta· 
bility of  the equi pment may prove to be  an 
important factor. 

With no more than an adequate high. 
voltage supply with a simple filter, the tube 
provides an excellent visual indicator for 
an amateur transmitting station. When prop· 
erly connected to the transmitter, trape
zoidal patterns can be obtained that will 
show the degree of modulation and provide 

immediate indication of improper adjust· 
ment. Complete wave envelopes can be pro· 
duced by the addition of a simple sweep 
circuit. 

The advanced listener interested in the 
study o f  the character of  radio signals will 
find the midget cathode·ray tube of great 
value.  A complete and inexpensive oscilla· 

New midget cath
ode-ray tube that 
holds great possi
bilities for various 
applications in ra· 
d io  experimental  
work. See the text 

scope can be constructed and operated in 
conjunction with the all·wave receiver to 
show degree of modulation, points of  res· 
onance, fading conditions, signal interfer· 
ence, and so on. For that matter, such a 
unit is a complete laboratory in itself, and 
can be put to many other interesting uses . 

W2XAF OVER LONDON 

S OARING over London in an airplane at  
250 miles an hour between the hours of 

midnight and 3 A.M., Harry E.  Bowbyes, 
member of the Royal Air Force, writes the 
General Electric Company that "out of the 
dark blue came a sweet voice from across 
the Atlantic-the Burns sisters singing on 
a program being broadcast by short·wave 
station W2XAF." Flyer Bowbyes said he had 
rigged up a short· wave receiver in his plane 
and that during the lonesome hours of the 
early morning thought he would try it. One 
of the first stations tuned in was W2XAF. 

CROSLEY 37-TUBE 

RECEIVER 

A
SUP ER.POWER radio receiver em· 
ploying 37 tubes, equipped with six 

loudspeakers, and having a power output 
from .50 to 7.5 watts, has been introd uced 
by the Crosley Radio Corporation. 

Four chassis are required for the arrange· 
ment of the equipment. The first is devoted 
to the tuning of radio signals and has a 
continuous frequency coverage from .540 to 
1 8,300 kc, divided into three bands. The 
second chassis embodies the audio power 
amplifier. The third chassis furnishes the 
power for the amplifier and the fourth pro· 
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37 tubes-six loudspeakers 

vides the power for the field coils of the 
lou dspeakers. 

One speaker is 18 inches in d i ameter and 
is used to reproduce the bass sound fre
quencies. There are two 12- inch speakers 
for the mezzo or middle m usical range. Three 
smaller high-frequency speakers reproduce 
the treble or h igh-frequency range of  the 
higher notes and overtones. 

The receiver is  said to h ave an audihle 
frequency range from 20 to 12,000 cycles. 
It is equipped with volume expansion, bass 
compensation, and six-step tone control, in 
addition to volume control for each audio 
range-bass, mezzo, and treble. The receiver 
is also equipped with an automatic t u ning 
system. 

RELIEF FOR S H ORT 
WAVES 

THE International Broadcasting Union, 
representing all the leading broadcast

ing organizations of  Europe, has recom
mended in its proposals for the B ucharest 
radio conference that a minimum of  10-
kilocycle separation he adopted for short
wave stations. 

The separation, which is uniformly ob
served in this country, "is necessary to in
sure good reception," the union states, and 
adds : "It is  necessary to consider a greater 
separation corresponding to two or three 
channels of  10 kilocycles between stations 
which can be received simultaneously with a 
field of the same order of strength in the 
same region." 

If such a recommendation is adopted, 
much of the present inter-station interfer
ence in the short-wave bands will cease. 
Most nations, incl u ding the United States, 
realize that the value  o f  short-wave broad
casts cannot be fully gained so long as the 
programs are subj ect to a veri table barrage 
of heterodyne whistles. It is to the best in
terests of  each country, therefore, that each 
station be separated from the next by a fre
quency band sufficiently wide to eliminate 
the overl apping of  carri er side-bands. A sep
aration, or "guard band," of 10 kilocycles 
has been found adequate in this country. 

Our own Federal Communications Com
mission has not been slow in recognizing 
the val u e  of short ·wave broadcasts, and has 
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taken steps toward cleaning u p  cond i t i ons 
in t h i s  country. A new r u l i n g  provi des that 
no Un i ted States short-wave broadcast sta
t ion may operate with less than 5000 walls 
power and that each station must redu ce 
the frequ ency tol erance of the transmitter 
from .03 to .01 percent. This ruling insures 
rel i able operati on of  each station and, in 
consequence, more consistent recept ion of 
short-wave broadcast programs. 

It i s  interestinf!; to observe that, u nder the 
new F.C.C.  regulations, stations that have 
been "experimental relay broadcast sta
tions" are now to be known as "international 
broadcast stations," the new name being 
significant of  the service rendered. It  is  the 
aim of  the F.C.C. to place emphasis on the 
foreign service of  United States short-wave 
broadcast stations and to encourage pro
grams of  international scope. 

The reference to "international scope" has 
not been clarified, but it i s  inferred that the 
phrase is  not intended to imply propaganda.  

CLEAR C HAN NEL, HIGH 
POWER 

AMONG important broadcasting recom
fi mendat i ons . made at the allocations 
hearing of the Federal Communications 
Comm i ssion, the Radio Manu facturers As
sociation ( RM A )  strongly urge mainte
nance of  clear channels, high power, ancl 
expansion of short·wave broadcasting. 

Clear channel and super-power broadcast
ing were the principal subjects in contro
versy among broadcastin g  groups and i n
terests at the Washington hearing. The RMA 
declared in favor of present clear channel 
broadcasting as a public service, for removal 
of  present restrictions against increase of 
power, and that the Commission establish 
minimum power requirements. 

These measures, i f  enacted, will improve 
general broadcast reception conditions. 
Aside from the fact that the "service area" 
of a broadcast station i s  increased with an 
increase of power, there is the added ad
vantage to the l istener of  a redu ced noise 
backgro und.  

S ELECTIVITY AND B AND 
S PREAD 

MANY owners of all·wave receivers con· 
fuse  sel ectivity with the degree of 

band spread made available_ There is  no 
connection between the two. Selectivity is 
the ability of  a receiver to separate elec
tri cal1y one station from another. No amount 
I If select i vity will pennit the complete sep
arat ion of  two stations whose frequ encies 
o verl ap, as often occurs i n  the short-wave 
bands. B ll t  a modern receiver, with good 
sel ectivi ty, should be able to pull in one 
s ta t ion free of interference from another i f  
the s t a t  i ons themselves are actually sep
arated. 

A receiver withou t  band spread appears 
to tllne sharply because the stations are 
crowded tOf!;ether on the dial scale. But this 
i s  no measure of receiver selectivity. An
other set having ample band spread wonld 
appear t o  tune broadly whereas it  might 
well have greater selectivity than the re
ceiver without band spread. 

The band·spreading feature is provided 
only as a means of ease in tuning. The fact 
that one station may occupy one or two 
degrees on the band spread dial scale does 
not i n d i cate t hat selecti vity is poor. 

THE IDENTITY 
THEORY 

By Blarney Stevens 
( Second edition.  revised and a m p l i fi e d )  

X I  V + 2 4 8  pages with d i a grams 

N a turally you consider i t  preposterous to 
speak o f  s p a c e  a n d  time as being iden
t i c a l ; everyone d o e s  until  i t  i s  explained 
that s p a c e  and t i m e  are not real  things,  
but two d i fferent psychological  aspects o f  
the same ,�hiI1g.  

I t  i s  then not surprising to fi n d  that the 
well-known' phys i c a l  laws are no more 
or  less than statements o f  this  identity,  
The book t e l l s  y o u  why t h i s  i s  so.  I t  is  
written p artly i n  general  l a n guage.  partly 
b y  a ccentuating the arguments with sim
p l e  mathematics  a n d  mechanics,  and for 
the rest t h e  complete proofs are given in 
the form of  d i fferential  equations.  

Price $2.00 postpaid 
Send orders to 

SCIENTIFIC AMERICAN 
24 W. 40th St. New York City 

Dormant Numbers 
I n  1 6 3 1  Onghtred combined the s i g n s  + 
and - into th e single sign .± .  Unwittingl y  
he h a d  invented t h e  symbol f o r  a new 
system of numbers. These simple and 
fundam ental numbers have remained dor
mant for three centuries. vV ith this hint 
you can work out for yoursel f a new arith 
metic of far reaching importance. You can 
also finu a n  exposition of these numbers 
by Robert A. Philip i n  a monograph . B I 
FOLIATE NUMBERS,  price one dollar.  
T h e  M onographic Press, 1 0 6  vVashi ngton 
St . .  Pairh aven . Mass.  

Magazine of Cosmic News 

THROUGH the ages, the stars have 
had a dominant influence o n  the 

human heart and mind. Today more 
than ever Man is interested in the 
wonders of the heavens. 

Young and old, in increasing num
bers, want to know the story of the 
Universe ; want to know about our 
sister planets ; about the suns that 
suddenly flare up in the sky. perhap s 
exploding, perhap s colliding with 
other stars. As they gaze upon the 
star·strewn sky, they want to vision 
the soul-stirring  mosaic of  Time that 
stretches back into an endless past 
lind forward into an illimitahle fu
ture . 

Each month THE SKY, Bulletin of 
the Hayden Planetarium, offers its 
readers a fresh installment of the fas
cinating Drama of the Skies. When a 
new star, meteor showers or a bril· 
liant comet flash upon the sky, or 
when eclipses darken the earth, THE 
SKY covers these events with the ac· 
curacy of  science and the spot-news 
speed of the Five-Star Final. 

l Oc per copy_ A nnual subscription, 
$1 .20. Write Dept. A ., HA YDEN 
PT,ANETARIUM, New York City. 
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THE N EW, REVO LUTIONA RY 

ARGUS 

Miniature in size . . . highly 
efficient in action . . • inex
pensive to operate. Takes 36 
double frame exposures on a 
roll of regular 35mm motion 
picture film, each measuring 
lxl % inches • . .  average cost per 
picture about 2V2C ! The sharp 
ne gat ives enlarge perfectly. 
SPEED _ . .  SPEED . . .  SPEED 

ACTION SNAPSHOTS IN 
BLACK AND WHITE OR 

NATURAL COLOR 
. . . A precision miniature camera 
--I :4.5 lens�six shutter speeds 
lip to 1 -200 second. 

A R G U S  

E N L A R G E R  
A soundly built instrument with 
micrometer 
needlepoint 
largements 
x 14  

focus adjustment for 
sharpness. Makes en-
up to 1 1  $1 2.50 
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CAMERA ANGLE S 
Conducted by J A C O B  D E S  C H I  N 

WINTER PHOTOGRAPHY 

WINTER usually means snow pictures 
and snow pictures mean strong con

trasts. To expose for the shadows and let 
the highlights fall where they may is a rule 
to be heeded with extreme moderation and 
in  many instances to be ignored. At no other 
time of the year is the decision in this regard 

Company" 

to be reached so carefully as in snow-time ; 
at no other time is overexposure so easy, 
unless a reliable meter is used. On the other 
hand, down-right overexposure in order to 
catch something interesting in the shadows, 
as in "Looking for Company," in which an 
ordinary background is  allowed almost to 
disappear in order to  record the interest in
herent in the lone sparrow on the branch of 
the leafless tree, seems, to this department, 
at least, legitimate. After all, rules are only 
gu ides ; they should not be our masters, else 
photography would be a sorry thing, indeed, 
monotonous and d u l l  and compl etely void 
of imagination. 

To show the texture of  snow is  very de-

sirable and if  we confine our activities in 
this connection to the early morning or late 
afternoon hours, when the lighting is soft 
and diffused, we can achieve considerable 
success, provided we choose the right view
point to show it off-that is,  against the light 
-expose fairly correctly and develop with 
care to prevent blocking-up. "Study in Tex
ture" is an attempt with a 35-mm camera 
to  catch an effect in the early morning. Fa
vorite subjects in this connection are broad 
expanses of snow "dunes" in the city park, 
with the trees casting long shadows, a "close
up" of a snow bank freshly fallen and before 
it has had time to freeze up and harden 
into lumpiness, the virgin snow on a park 
bench or window sill. Since snow texture 
in a photograph depends so much on a fairly 
close or average-distance viewpoint, ex
posures made from a relatively high altitude, 

"Winter Shadows" 

as in "Deserted," which was photographed 
from the roof of a six-story building, and 
"Winter Shadows," shot from the twenty
second floor of a skyscraper, cannot be ex
pected to give more than the impression of 
snow. 

Snowfall i s  the silhouettist's paradise. 
What an opportunity for sharp, black out
lines against white backgrounds !  Exposing 
for the shadows offers no problem to him ; 
he measures carefully the strength of the 
light reflected from the snow and photo
graphs the snow after having arranged his 
"silhouettes" of trees or benches or what
not in a suitable composition against it. 
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"Deserted" 

It is this department's opinion that too 
much stress has been placed on getting tex· 
ture into snow for the reason that if  snow is 
photograph ed for itself aione ( as it must 
be if  textllTe is to be achieve d )  it i s  simply 
a matter, as we have said above, of proper 
lighting and exposure. But what of  the many 
i nteresting subj ects that are met with in a 
snow setting and that could not adequ ately 
be recorded i f  we exposed for the snow and 

"Falling Snow?" 

let t h e  shadows take care of  themselve s ?  
What of  birds feeding in  t h e  snow, f o r  ex· 
ample ? Indeed, there is  a time for texture 
and there is  a time for pictures in  the snow 
and while the two may sometimes be recon
ciled common sense and the ability to se
lect �1l1St decide the issue.  

Concerning the often-discussed photogra
phy of falling snow, the accompanyi ng il
lustration, "Fall ing Snow ? "  shows what 
happens when t h i s  is attempted at other 
than a high sh utter speed. 

A NEW PICTURE MARKET 

AN opportunity on a platter is offered to 
1\.. amateur and professional alike by 
Life, successor to the old humorous journal 
of that name. Willard D. Morgan, formerly 
of E. Leitz, Inc., announces that he has 
been placed in charge of this magazine's 
picture requirements, and from the an
nouncement it  would seem that pictures 
are about all this magazine will buy. The 
publication will continue as a weekly. 

"The whole purpose of this magazine," 
writes Mr. Morgan, "is to present the latest 
information in pictures . . . .  In brief, this 
new magazine will use photographs by the 
hundred, and they will cover everything 
which has reader interest. The typical can-
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did type of picture, pictorial shots, news 
photos, the strange and the common sub
j ect in  a new light are only a few sug
gestions ; o utstanding cover pictures and 
photographs in  natural colors will also be 
i n  demand in  large numbers. A booklet of  
i nstructions will be prepared later for dis
tribution to all amateurs and professionals 
interested in  this new publication.  The 
magazine will pay for all pictures used and 
it will consider each photographer as a 
professional j ust as soon as he is able to 
produce pictures which can be purchased 
for publication." 

Mr. Morgan adds that he "will be  per
sonally interested in receiving letters re
garding the sale of  pictures to this new 
market" by readers of Scientific American 
and intends to answer all these letters per
sonally and inform the writers about the 
recuirements of this magazine. 

tIe writes that his "job will be to locate 
photographers i n  every city who will be in 
a position to produce pictures for Life" and 
to this end is  i nterested "in obtaining the 
following i nformation from all amateur and 
professional photographers for my files" : 

1. Name and address. 
2 .  Type of photographic equipment avail

able. 
3. Time available for photographic work. 
4. Types of p i ct nres you are interested in 

taking. 
5.  Subjects and places you have photo

graphed.  
Also any additional information that may 

help Mr. Morgan to determine what kind 
of pictures you are in  a position to o ffer 
Liie. Mr. Morgan should be addressed care 
of  Life Magazine, 135 East 42nd Street, 
New York, N.  Y. 

CASUAL MODELS 

TH E  accompanying "Gamin" and "In 
Pensive Mood" are presented as re

minders that the streets are full of good 
youthful subjects who can without great 
difficulty be persuaded to come in  and 
have their pictures taken. It was this de
partment's good fortune one day to find 
four interest ing  Negro boys in a theater 
lobby in animated debate as to ways and 
means of getting enough cash together to 
get by the ti cket chopper. Althou gh time 
pressed and there were many things to do, 
the impulse to ask them to pose for this 

NEW! Amazingly 
Low-I·rh�ed 

BELL & HOWELL 

FILMO 8 
TAKES 

I" U L L  {; O L O R  
and Blaek and White 

Movies 

The world's smallest fine movie 
camera ! 

No larger than the palm of your 
hand, it takes brilliant color 
movies ; easy to operate, inex
pensive to give, economical to 
use-and a j oy forever. Uses 
standard Eastman 8 mm. film. 

Drop in the film, sight through 
the fully enclosed s p y-gla s s  
viewfinder, and press the but
ton_ What you see, you get
in color or black and white. 
Four speeds, for fast, regular, or 
s-l-o-w movies. 

Fine, color-corrected F3.5 anas
t igmat lens ,  instantly  inter
changeable with extra fast and 
telephoto lenses. 

PRI{;E S49� 

e·, I . • : .. 

Mail o rders 

filled. Write 

Dept. T. F2 
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-WHII.E THEY LAST

ExcclJtiollal Valucs 

on N en' CalDeras 
� o l d  un our wmal 10 d a y s  trIal basi� 

3 x 4 cm. V ollenda F4.5 
Vario . . .$ 18.75 

3 x 4 cm. Foth Derby 
F3.5 Focal plane . . .  20.00 

3 x 4 cm. Foth Derby 
F2.5 Focal plane . . 27.50 

2 % x 3 %  Wirgin F4.5 
compur 25.00 

2 1/4 x 3 %  Glorina F3.8 
com pur 32.50 

35 mm. Retina F3.5 
compur 38.00 

6 Y2 x 9 cm. Bee Bee C.Z. 
F4.5 com pur . 39.50 

6 Y2 x 9 cm. Bee Bee F2.9 
compur 49.50 

9 x 12 cm. Ihagee F4.5 
Ibsor 22.50 

1 % x 2 Y2 Exakta F2.8 
focal plane 99.50 

Leica F Chrome Summar 
F2 . .  140.00 

9 x 12 cm. Bergheil 
Heliar F4.5 . .  55.00 

ABE COIIEN"S 

EXCIIANC;E., INC. 

I " The House of Photographic Values" 

120 Fulton Street New York 

SENSATIONAL 

��MOVIE S.�OOP"" 

-a complete 1 6MM 
MOTION PICTURE 

OUTlflT 
at a saving of 

$27.55 
SEND THIS COUPON 

Keystone B-1, 100 ft. capacity -... 
CAMERA 

( f , a . 5  lens ) 

Value . .  $30.00 

Keystone air.cooled, 300 watt 

PROJECTOR 
Value $39.50 

FULL PRICE FOR BOTH 

$47.95 
C � B"aucu Easel Screen 

C.a V 27" x 2 6" , value $6.00, ): ).." 
with each outfit. 

� . . . . . . .  "::T.!���� . . . . . . . � . 
1 ltill i ntcl'cstcd in the rOltlplete lfi1\UI 1Hol ion I 

• P ktllrc O u tftt you arc offer i n g  for $ -l i . !l ,-, p l u �  • 
• 1,' ln:}o: l:krecli. Please send det a i l s .  • 
• !\ame . I : Addre�:> : 
• C i ty . . .  . . . . . . . . . . . . . . .  State. . . . . . . . . . . . . . . . . . . . .  � 
• _ _ _ _ _ _  • _ _ _ M A I L _ _  . . .. .  _ _ _ _  _ 
• TO • 

: FOTOSDOP INC. : 
: 1 36-S West 32nd Street, New York City : 

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

department's camera was irresistible and, 
since a cash offer was made, they accepted 
without a moment's hesitat i on_ 

With flood and spotlight and a fast lens 
to catch the r ight moment, it  was fairly easy 
to get a group of unusual portraits which 
wOll ld not be possible under the  condition 
of  light ing and locale in which the boys 
were fOllnd. There must be a few of o ur 
fellow-hobbyists who have at one t ime 
or another had the experience of  coming 
across an unusual type and wished that they 
could get a shot under proper lighting con
ditions. While granting that children are 
easier to persuade to come inside for a pic
ture, adults are not as diflicult in  this regard 
as might be supposed. There is always a 
tactfld way of putting it over, depending 
on the person approached, and there are 
few, barring inability to spare the time or 
down-right incurable modesty, who will 
refl lse a well-addressed invitation. 

WE ARE HUNG 

THOSE of our  readers who  had the  char
i ty to see something worth while in O llT 

p ict ure "Leisure" i n  the  September 1936 
issue of this department may be interested 
to know that it  was accepted for hanging, 
u nder a changed title ( "Sunday" ) , in the 
National Salon of Photography in New 
York City in November under the sponsor
ship of the Oval Table Society of that city. 

Many fine prints were submitted by some 
of the best workers in this cOlmtry and from 
the relatively small number accepted for 
hanging it would seem that the j udging was 
quite severe. Prints were submitted in two 
sections, the pictorial and the technical, the 
percentage of acceptances in the former be
ing 1 4  percent, that in the latter 45 percent. 
The t otal number of prints submitted in 
bOlh groups was 2070, of which only 35 1 ,  
ur 17 rwrcent, came through sllccessfully. 

ALL-METAL ENLARGING 
EASEL 

F-'OR those experiencing "easel tro l lble," 
a new all-metal enlarging easel has re

cently been introd [lced in sizes 8 by 10 
inches and 1 1  by 14 inches. It i s  called the 
Bee Bee and its distributors declare it to be 
precise anel sllbstantially b u ilt ,  offerinp; 
"complete protection against the annoy
ances heretofore experienced by photog
raphers when using easels wholly or partly 
made of wond." The inner margins  are ad-

J AN { l A RY . 1 9'17 

BUILD A 

PHOTOGRAPHIC 

LIBRARY 

Leica Manual, b y  Willard D .  Morgan 
and Henry M. Lester- A beautiful book 
of over 500 pages dealing with a l l  
phases of miniature photography.  It 
covers such subjects as panora mas,  
photomicrography, dental, stage, a n d  
aerial photography, photomurals, infra 
red, and many others. $4.00. 

Practical Amateur Photography, by 
William S. Davis. D eals with the 
whole subject from the origin and 
growth of p hotography to the latest 
types and uses of cameras. 264 pages, 
i l l ustrated. $2.40.  
Photographic Enlarging, by Franklin 
I. ] orrian. A complete treatise on e n 
larging, discussing n o t  only the neces
sary equipment but  al l  of the dark 
roonl processing dodges which 111ay 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet  thorough-goin� 
manner. !ji3 .70 .  
Free·Lance Journalism With a Cam
era, by Rufus H. Mallinson. Many 
serious amateur photographers would 
like to know h o w  to make money wilh 
t he ir camel'" s ;  here is a complete guide 
to that work . It tells not only how t o  
make salable pictures, b u t  also h o w  : 0  
market t h e m .  $ 1 .65 . 

The Fundamentals of Photography, 
by C. E. K. Mccs. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
p hotog raphy. !ji 1 . 1 O .  
Portrait Lighting, b y  Frank R.  Fra
jrr·ic. Takes up the rapid development 
in the last few years of artificial light
ing for indoor photography. !ji2 . 1 S .  

Modern Development, b y  F _  R .  Fra
jnic . D escribes all mcthods of develop
ment, strcssin� particularly m odern 
factorial aud thermo methods. All for
mulas are given. $ 1 . 1 0 .  

Camera Lenses, b y  A rthur W .  Lock
ett .  E xplains Silll p ly and clearly, yet 
w ith scientific accuracy, all  the under
lying principles of lenses. S .' c .  

Infra.Red Photography, by S. O .  
Rawlings_ A treatise on t h e  use of pho
tographic p lates and films sensitive to 
infra-red. E xposure and processing are 
fully covered a nd lllany form u l a s  a lC 
given for sensit iz ing . $ 1 .6S . 

l'mcEs QFOTED TNCTX DE POSTAGE 

Write to Us 

for A d"ice Regarding Books on 

Any Phase of Photagraphy 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 



JANUARY · 1937 

PERPLEX Universal Daylight 
Developing Tank 

Five Tank, 
in One 

For Quick, Easy and Con venient De-
velopment of your own films 

Aecollllllo(Ia t ('s  rollfllm # 1 � 7 .  l :!O .  1 1 7 .  l l G 
a n d  :�;) 111 1 1 1  ( :!4 cxpnsl lre:-; ) .  1\fade of a {' j ci 
proof B a keli t e .  No nwf a l  p a rts  01'  11001.;:-;.  No 
Apron . Penl l i ts  de velop i n g' , fi xing' and wash
i l lg wit i lout rell lovi n g  fillll frol l l  tank .  Pl' ice 

$8.50 

BOB Distance Meter 

for Correct Distance at a Glance 
Rillall . eompact.  accurate, and yet low p riced ,  

B O B  i s  tile latest  word i n  distance meter  ])CI' 
fortllan('c and valuc.  Indi<'ates cor rect dis
tance at a gla l ; (,c from 3 %  ft. to illfinit y .  
P r ic e  with l e a t h e r  etl s e . . . . .  $6 .50  

PHOTO THERMOMETER 
New-Convenient 

Indicates by heavy, colored lines normal t elll
perature and upper and lowel' danger points. 
Easily readable, even in  darkroom . 
No.  In with I'aper scale $ .85 

1\ 0 .  Ib with glass s("ale . 1 .40 

MIMOSA AMERICAN CORPORATION 

485 Fifth Ave. New York, N.  Y. 

CASH f o r  u ;; c d  l\Ih:l'oS(,ODCS.  B i no('ul a r s .  Slide 
Hules . Drawing S e t s ,  Cameras.  S urveying 
and S c i e n t ific J n s truments . Tools,  Mal'illc 

Equipmellt, Spor t i n g  Good.';, An O I J j t;' c t :) .  H i ghest prices 
r a i d  day shipment rereivcd. Sati sfact ion guaranteed or 
shipment promntly returned. 

E L M A N ' S .  2300 · S A  Van Buren, C h icago,  I l l i no i s .  

Splendid opportunities. Prepnrc in BI>sre time. '�a�y j.llalL. No previous 
experience need ed. common school 
educution suflicient. Send for Iree 
hooklet "OpportliniticB in Photogr:l.· 
"ily " .  rmrti('lIlarll und requirements. 
American School. of Photography 

Dept. 2281 3601 M i c h igan Ave. Chicago. III. 

1I0w to Use YOUI" 
Candid CUlnel"u 

By IVA N DMITRI 
After 2 1  pages of compact and conci�e in stl'lI(, 
tion in the use of a m iniature ca.ndid camera, 
!'iG pages are devoted to contact size re1H'ocltH' - 
tiuns of  candid camera. l)hotographs together 
with enlargements of v arying- size, all with th e  
purpose in  mind of  showing h o w  COIHll o s iti on 
( 'an be �ovel'ned in enla,l'�ing and how detn i l  
c a n  be  brought out that i s  entirely lost in t h e  
( 'ontact  l))'int .-$:� . 7 0  postpaid.  

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

S C I E N T I F I C  A M E ll l C A N  

j l h l �d s i nl ll l t a n ('o l h l y w i l i l  0 1 1 1 '  I t'wr, and 
"xtrernely wi de . sl i d i n g  clalll Ps offer r ig id 
" ' pport for the l lj�· inch mask i n g  hands. 

THE MAN B EHIND THE 
C AM ERA 

I
T may prove monotonoll S to some o f  Ollr  

readers to hear so milch aboll t  the fact 
I hat it i sn't  the camera. b ll t  --. Never
Iheless, we cannot resist the lemptat ion 10 
report that we have it on good a l l thor ity Ihat 
Cecil Beaton, the famous Engl i sh photog
rapher, who created those remarkahle pho
tographs for Vanity Fair and i s  nOW duing 
the same thing for Harper's Bawar, did 
most of  his pictures for Vanity Fair wi th a 
3A Kodak and turned to a professional 
8 by 10  studio camera only after m ilch 
urging and persnasion. Any comment we 
might make on this hit o f  Walter Win
chell ism would be too obvious, so we shall 
let it stand as  it i s .  

MARKET GUIDE 

A NEW g ll ide to picture markets is 
called "The Universal Photo A lmanac 

and Market G u ide" which, in  addition to 
other useful information, contains a market 
guide which lists "thousands o f  newspapers, 
magazines, syndicates, calendar manufac
turers, and others who buy free-lance pic
tures." 

VISCOSE S QUEEGEE 

A VISCOSE squeegee for wiping sur
face water from negatives to permit 

quick drying without water spots has been 
introduced by Fink-Roselieve Co., Inc. This 
company, which has made life easier for the 
darkroom worker hy bringing out  a concen
trated acid liquid hypo called Fixol, a con
centrated universal developer called Quino
lin, and an exposure compensating fine grain 
developer called COX, offers in the viscose 
squeegee a very convenient darkroom tooL 
It consists of  a bent cadmium plated handle 
on each end of  which is  a section of  v iscose 
sponge. By squeezing the hand.le the sections 
of  sponge llIay be u sed to wipe the wet filll1 
stri p. 

OVER-PRINTING 

O
NE of onr readers has chided us  for 
not having divulged sooner the trick 

of  over-printing a negative in onler to pro· 

"Manhattan Monolith" 

Bass says: 
(tHere's a column of camera 
values-each a catch for some 
thrifty amateur. Order from this 
'ad' " 

Zeca Goldi 
An unusual purchase : takes 1 6-1f2 v .  P. 
3 x 4 em. Zecanar F : 4. 5  lens, 
Vario shutter. Automatic opener. $ At Bass speciaL . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7.75 

• with F : 2 . 9  lens, Com pur $ 
shutter special . . . . . . . . . . . . .  34.50 

Voigtlander 
Duo Bessa 

$2750 
;1 3 9 . 5 0  value 

Takes eight 2 V. x 2 v. ,  
o r  1 6  half size.  Exclu
sive shutter to 1 / 1 2 5 th • of a sec. A remote release, brilliant and 
direct finder, Voigtar Anastigmat F : 4.5 
lens. An exceptional buy.  

New and Used Bargains 

for the Movie fan 

New ; 8 mm. Keystone-3 

:; 1  

• speeds. F : 3 . 5  lens. Takes Kodak 
cine film. Reg_ ;129.95.  At Bass $23.96 
New ; 8 mm. Keystone Pro· 

• j eetor, 200 watt bulb, smooth, �r;!�iant, regularly ;1 3 9.00. At $31 .60 
used 16 mm. items 

1 0 0  ft .  De Vry Model 
47 $22.50 • Camera. F : 3 . 5 l e n s  at . .  

• �!:�!:� F :f�ck�t�� tnagazi�� $32.50 
Bell  8: Howell Filmo 70A, 1 "  • Cooke F :  1 . 8  lens and case. 
At Bass . $54.50 
400 watt  B 8: H  Model 5 7  Pro· • jeetor, complete with case. At 
Bass $54.50 

Send for new Fre,e Bargaingrams : Sec. 1-1 6  
nun. Apparatus # 224_  Sec. II-3 5 mm. Appa. 
ratus # 226.  Sec. I II·Text Books # 22 8 .  Sec. 
IV-Still  Cameras # 22 7. Sec. V-Lenses # 22 5 .  

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

Camera Headquarters for Tourists 
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100 1  Ideas 

for the Amateur 

-� 
You NEED 

NEW WAYS in 
PHOTOGRAPHY 

by Jacob Deschin. The photog. 

raphy expert of Scientific American 

assembles all the latest information 

on methods, technic and equipment, 

sparing needless expense of time and 

money for those who want to learn 

one of  today's most fascinating hob· 

bies. Trick photography, angles, "can· 

did" shots, screens, color, retouching 

-all branches are covered in a ludd 

and practica l fashion. 

Illustrated. $2.75 

"THITTLE3EY HOUSE, McCraw-H illBooJ.- C o .  
aao West 4211(1 Street, N e w  Y o rk City 

D I ATOMAC EA. O F  
N O RTH AM E RI CA 

By the REV. FRANCIS WOLLE 

TWENTY·THREE HUNDRED 
FIGURES 

ONE HUNDRED &: TWELVE 
PLATES 

We will undertake a reprint of this splendid, rare old 
work if sufficient interest is indicated. The reproduc
tion will list at $ 5 .00, less the usual discounts to 
libraries and dealers. 'Mail subscriptions (without 

check, and subject to publication) to 

FITCH & BARTHOLOMEW 
136 Pearl Street, New York, N. Y. 

KODACHROME MOVIES 
duplicated. Write for details. 

HOUSTON·La GRANGE 
501 Sawyer Street, Lead, So. Dakota 

NEW EDITION 

"THE CISSOIDAL THEORY OF 
ELECTRICITY AND MATTER" 
New Precepts and Discoveries 

A n  illustrated trEatise i n  brief depicting an 
ol'i]:!;inal and fundamental interpretation of 

primordial  energy and potent i a l :,; ,  show i n g  how 

our llhYsieal fon'es are componentally l'elatecl ,  

tog'ethel' w i t h  n e w  i d e a ,:;  concerning vacuum
tube,:;. 3 1  page�.  

Price 50 cents 

THEO. E. FRIEND 
1 7  State Street, N orwalk, Ohio 

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

duce a picture strikingly different from 
that produced by printing the negative by 
normal exposure. We thought and still be
lieve that most of the followers of this de
partment arc already familiar with this pro
ced ure, of which one of the most usual ex
amples is that of over-printing a sunset scene 
to make it look like a moonlight picture. 
"Manhattan Monolith" i s  our contrib ution 
in this field-the negative was over-printed 
to provide a semi-silhouette against a fairly 
bright sky. 

EXPOSURE METER 

AN inexpensive exposure meter based on 
.t\. scientific measurements of light intensi
ties for the various months of the year, the 
different times of day, weather conditions, 
subject-matter, and speed of the film used, 
is  now on the market. Known as the "Quick
Set" Meter, it  is only 4 inches long by 1 % 
inches wide by one eighth of an inch thick. 
By moving one slide to the position corres
ponding to the speed of  the film being used 
and another slide so that the mark corres
ponding to the month and hour is opposite 
the mark indicating existing light condi
tions, the meter instantly shows the full 
rauge of shutter speeds with the correspond
ing diaphragm openings. 

RANGE FINDER FOR GRAPHIC 

"A MATEURS and professional photog· 
.t\. raphers who use larger film and plate 
cameras need no longer envy the speed and 
accurate focusing facilities of the miniature 
camera," writes Kenneth M.  Swezey, of 
Brooklyn, N.  Y. "A coupled range finder, 
just developed for the Speed Graphic by 
the Kalart Company, may be attached in a 
few minutes by anyone handy with tools, 
and may be quickly adjusted for lenses of 
any focal length. In use, the photographer 
merely sights through the range finder and 
adjusts the regular focusing screw. When 
the two images of the object to be taken 
coincide, he may press the release, confi
dent that the object is in sharp focus." 

New range finder on Speed Graphic, 
and, below, the range finder in use 

JANUARY . 1937 

AUTHORS, 
Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction ; 
suggestions for rewriting giv
en ; possible markets quoted
$ 1 .00 per thousand words • 

Every manuscript "serviced" 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House.organs edited and 
proofread. 

Highest references 
TECH EDITORIAL S ERVIC E  

26 WEST 40TH ST., N .  Y .  C.  

\Vllen you write to 
ndvc.otisers 

• The Editor will appreciate 
it if you will mention that 
you 
saw 
it in 

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

Profitable Photography 

with the 

Miniature Camera 

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

B
ESIDES having a consider. 

able amount of fun with the 
miniature camera, making trick 
"shots," art photographs, and the 
like, you can also use it for spe· 
cial paying work. This little pa
per-bound booklet of 72 pages 
tells not only how to make in
teresting photographs that are 
salable to news agencies or mag
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.-Sl . ID  postpaid. 

For sale by 
SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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semination. The husband, in case he is 
anxious for an heir, is happy that his wife 
will resort to this unusual step to make up 
for his deficiencies.-Science Service. 

INDUCTION S PEEDS HARD

ENING OF METAL S URFACES 

ELECTRICAL induction now hardens 
metal surfaces in a new process which 

definitely will make tremendous economies 
possible in a wide  diversity of industries. 
The development, announced to  the trade 
as the "Tocco Process" by the Ohio Crank· 
shaft Company, was hailed in automotive 
circles as a great forward step which will 
quicken production methods and improve 
the quality of  crankshafts for all kinds of 
engines. The method not only reduces 
"hours of surface hardening time to sec· 
onds but produces a scientifically regulated, 
exact resu l t-superior in many ways to the 
surface produced by the old, wasteful, fur· 
nace treatment formerly used," it is claimed. 

For the Tocco·hardening, a high·fre. 
quency current at high voltage is trans· 
formed into low voltage with high amper· 

Set-up for surface hardening only 
the wearing parts of a crankshaft 

age. This current passes into inductor blocks 
which surround but do not actually touch 
the bearing area it is  desired to harden. 
The inductor block current induces a cur· 
rent in the surface of the metal, the induced 
current being the heating factor. 

When the area to be  heated has been 
thus subjected to an accurately controlled, 
high·frequency current for the correct 
l ength of time, the electrical circuit is 
opened and simultaneously the heated sur· 
face is quenched by a spray from a water 
j acket built into the inductor block. When 
all the main, intermediate and pin bear
ings are hardened, the entire shaft is  drawn 
at a low temperature to remove strains. 
Then a final grind completes the shaft. 

The combination of instantaneous pres
sure quenching and a split-second heating 
cycle produces a surface hardened zone 
blending gradually into the core with no 
sharp line of  demarcation and consequent· 
ly no opportunity for spalling. 

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

The steel to be u sed in a crankshaft 
which is to be Tocco·hardened must be one 
which passes the II sual inspection tests and 
in addition should be of the fine·grained 
type. After forging, the crankshaft is al
lowed to cool slowly, this alone producing 
the necessary normalizing. Then without 
further normalizing or heat treating, it is 
machined, radial oil holes drilled, and the 
journals rough·ground. The final grinding 
operation follows the surface hardening. 

The Tocco process has already been 
adopted by a number of outstanding manu
facturers. 

DEPROTEINIZED RUBBER 

AS a challenge to the  valuable properties 
.tl. of synthetic rubber·like materials, meth· 
ods have been found which materially im· 
prove the shortcomings of natural rubber. 
One of the most important of these is the 
so·called deproteinized rubber from which 
small amounts of naturally occurring pro· 
teins have been removed in its preparation; 

Vulcanized natural rubber has the un
fortunate failing of  absorbing moisture and 
thus altering its electric characteristics as 
an insulating material for cables. By reo 
moving the protein from rubber before its 
fabrication this defect is  overcome. In dis· 
cussing the new type o f  rubber, Boggs and 
Blake in a recent issue of Industrial and 
Engineering Chemistry state : "Besides the 
obvious and primary use of deproteinized 
rubber in electrical insulation exposed to 
water, there are other possibilities for its 
practical application. A definite part of  the 
characteristic odor of  rubber goods is  due 
to the raw rubber itself. By removal of  pro
tein and by judicious use of  compounding 
agents, entirely odorless articles may be se
cured. Undoubtedly the public will soon 
demand odorless rubber toilet goods. 

"The physical properties of vulcanized 
rubber are seriously impaired by absorption 
of water ; tensile strength, tear resistance, 
and abrasion resistance are decreased rna· 
terially. For rubber compounds which must 
maintain these properties under more or 
less continuous exposure to water ( particu
larly warm or hot water ) ,  deproteinized rub· 
bel' is the only proper ingredient. 

" Many surgical rubber goods need to be 
sterilized repeatedly. Ordinarily the life of 
such articles is  limited.  The use of  depro
teinized rubber will be  effective in prolong
ing their service. 

"Ebonite is usually resistant to water ab
sorption, but, when the water is warm, abo 
sorption may be a serious consideration. 
Deproteinized rubber overcomes this ob
jection."-D. H. K. 

AIR PIPE FROM WINDOW 

HELPS PNEUMONIA PATIENT 

A SIMPLE, inexpensive substitute for 
� oxygen in treating cases of pneumonia, 
tuberculosis, or even advanced heart disease 
has been devised by Dr. J .  E. Crewe of 
Rochester, Minnesota, and reported to the 
American Medical Association, states Sci· 
ence Service. Dr. Crewe's apparatus brings 
gently moving outdoor air to the patient 
who, because of problems of transportation 
or expense, cannot have the benefit of oxy
gen treatment. 

The apparatus consists of a pipe three 
inches in diameter which extends from near 

"Know thyself," sa,id one of the 
wisest men of ancient Greece, but 
even now - after 2,500 years - few 
people know their own possibilities 
in any direction - business, profes
sional or social. We DO KNOW 
that one man or woman steps for
ward, assumes responsibilities and 
GETS RESULTS, while another 
hesitates, gropes, stumbles. The prin
cipal difference is that one has found 
the way to delve into his untouched 
mental resources, bringing forth a 
wealth of understanding and vigor 
that assures greater achievement. 

Men and women everywhere are solving 
TODAY's problems successfully by applying 
vital principles known to ancient philoS04 
phers. These principles - unknown to most 
people because they have been kept from the 
masses who would misuse the wisdom - are 
available to you through association with the 
RosicruciaD$ (not a religious organization) . 

SEND FOR FREE BOOK 
Find out about this fascinating way to 

greater Personal Achievement-it might make 
startling changes in your future success and 
happiness. Address: Scribe R.M.U. 

Clhe R O S I C R U C IANS 
[ A M O R C } 

San Jose California 

T H E  M E C H A N I S T I C  A U T O N O M Y  O F  N A T U R E  
w i t h  1 935 and 1 936 s u pp l e ments o n  
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The New Vortex Atom 
1 3 1  pages, 2 7  diagrams 
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Carbon atom. consisting o f  a central helium group and 
four peripheral hydrogen groups ( i . e  . •  valence bonds ) .  
( ' arhon is the only clembllt ( besides hydl'Oge n )  whose 
atoms have no e;cposed ' helium groups. This explains 
why caruon i s  the most refractory of all elements. 

Organic chemifitl'Y demands a carbon atom whirh 
will satisfy the following requirements : ( 1 )  '1'he fiingle 
\'alenee bond must be  capable of rotation in s\\'j "cl
fashion ; ( 2 )  ']'he double bond must be incapable of 
su('h rotation ; and ( 3 )  In asymmetric compounds the 
ntom must be  capable of flexing b ack and forth between 
tile dextro and the levo forms without severing any of 
the valence bonds, so as  to be  capahle of racemization 
fly heat. 'I'his new vortex atom will satisfy ALL of 
these re(Juirements. Copyrights 1 9 3 3  and 1 9 :1 4  by 
Carl F. Krafft. 

Price, postpaid, $1 .00. 
1\"Ioney m llst  accompany order. 

C. F. KRAFFT 
2 5 1 0  Q St., N.W., Washington, D.C. 
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BE 
Before }'II'. MILke .lt M'II" l 

- - - Get Th'lse "" U!t .. ! 
I�I����,��x;Ill:��
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H o w  to Proceed 

Our F R E E  4 S - page 
Rook takf'� you from 
the tirst stop i n  ob
t a i n i n g  p a tt' nt to 
l a .<:t step i n  commf' r 
c i a li z i n g  y o u r  In
\'en t i on. Everyth i n g  ,\'011 need t o  know i s  
i n  tlrifl hook-pre
p a r e d  b y (' x p e r t s  
with years o f  train
ing i n . the p a  tent 
fi eld.  \Vo have Rerv
c d  thotlsanrbi of in
ventors i n  tIle 'Cnited 
States and we can 
scr,e you vnry r e a 
,mnab)y on l i heral 
terms. Don ' t  rlcl�y 
-learn what you 

Over 1 00 i l 
l u s trat ions  
are i n  th i s  
b o o k .  E n 
t i r e  c h a p 
ters are d e 
v o t e d  t o  t h e  
value of a pat· 
ent in promot
i n g the f i n a l  
success o f  your 
i nven t i o n .  

m u s t  do today-Rend f o r  o u r  FREE 
h()('l{, "Patent n u i (le" and HHer,ord of Invent.ion" Blank, 
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I 
I 
I 
I 

;;;�'a1�1\'������r��le a�'l(�ll'y���;E}:i{���,�;:t( � f '  'j :l<�;e���\o��!
i

(��n'��� I 
without any eost or obligation on my part. t 
NAMIL, 
. \D DTU�8� 

I 
I 

!�'= ='=(�����t�.!!<=�;�'��fi'=' _ _ _  ! 
ELP FOR INVENTORS ! 

Millions have been made from i d e a s  properly d e 
v c l o p e d  a n d  pr'otected. � c n J  'm; a r o u g h  s k e t c h  O [  
model of y o u r  j n\' cntion and we w i l l  suh m i t  emll 
plct.e report hacked hy t h i r ty years'  expcr i em'e, 
Confiden t i a l  sen' ice ;  hanl� references furn i s hed. 
Modern e q u I p ment.  'Ve a l s o  m a n ufapture i m c ll 
t i o n s  i n  any quant i t i e s  at l o w  c o s t .  11'roc hookld 
").{llkillg' 'Irl\t(' n t i o n �  Pay"  ,� ont on J'�qlll'At. 

CRESC E N T  TOOL  C O M  PANY,  Dept .  H, C in c i n nati , O . 

Inventor's Handbook on Patents 
hy Albert E. D i ot.erh�h.  1 .. , r... n .. l J p - to - dat.e E d i ti o n ; 
ma iled on rere ipt of l Or ,  stalllP;� or ('o i n .  

D I ET E R I C H  C O . ,  P u b l i s hers 
5 1 2 H  Colorado B l d g .  Wash i n gton,  D .  C .  

l\ir Conditioning 
By J. A. MO YER and R. U.  Frl'1'z 

HERE for the first time in one vol 
ume i s  a complete treatise. The first 
half  of the book covers theoretical 
fundamentals and di scusses such 
phases of air condit ioning as air 
fi ltration, refrigerat ion, humidity 
control, and so on. The second half 
gi ves a thorough study of design re
quirements, including such features 
as examples of typical air con(li 
t i on ing designs with the nece"ary 
cal c u lations for theaters, restau 
rants, food factories, textile milk 
and so forth, also giving attent ion 
to recent advances in household .  
office building, rai l road train,  and 
theater app'l i cations.--$4.20 post 
paid .  

SCIENTIFIC AMERICA N  
24 West 40th SI . ,  New York 
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I Ii .... p H l i f' ll l \  fa('(� 1 0  the w indow, whf':re i l  
i s  fi l l ed I "  a sllIal i  bl ower al t acb'rl 1 0  a 
hoard I ha t fits  heneath the raised w.i n dow. 
A hole i n  the board admits on ldoor a i r  
wh i ch the bl ower wafts gentl y to the pa
t i ,"'t ', face. Tn homes where el ect r i c i l Y  is 
not ava i l ahl e to operate the hl ower, an 
elbow can he fitted 10  the w indow end of 
the pip .. to catch the preva i l i ng w ind .  

J n very hot weatt",r Dr .  Crewe ados to  
th i s  s imple appara t l l s  an au to lll oh i l e ho t  
water heater w i t h  col d water e i ff, " l at i n g  
through it, wh i c1 1  cool s t h e  a i r .  A n  even 
s imp ler var i at i on of th i s  cool ing  dev i ce is to 
direct the spray from a garden hose past 
the inlet of th e p ipe .  

"Cow; i derahl e expter ience over many 
years," says Dr. Crewe, "has convj nced me 
that, by the methods described, most pa
t i ents can be given aU the oxygen they 
req u ire, i n  natllfe's own mixture. Recently 
the apparatus was exh i bited at the mee t ing 
of the Minnesota State Medical A"ociat i on 
and attracted favorable i nterest, particu
l arly among l ' II ral praet i t ioners." 

ALCOHOLIC DRINKS FROM 
CITRUS FRUITS 

IN seek ing ways to u se ripe fr l l i t  from 
the c i t r ll s groves of Florida, methods 

have been developed by the Ci tru s  Products 
Sl ation of the United States Department of 
Agriculture for making wines, brandies, and 
cordials, both of new types and of variel ies 
s imilar to products of grapes. 

In  mak ing wines the extracted ju ice wi th 
the addition of sugar ( I V:!  to 1 %  pounds  
per  gallon ) is fermented at about 60 to 75  
degrees, Fahrenheit. Th i s  requires cooling 
when the fermentation is active to prevent 
too h igh a temperat nre. The product, after 
filtering, is a dry wine with a more or less 
musty, harsh flavor which does not improve 
with agi ng. I t  can, however, be m ade 
palatable by the add i tion of enough dextrose 
or sucrose to give a final sugar content of 
3 to 5 percent. Such a wine resem h.l es a 
sa uterne and contains 13 to 14 percent ako
hoI by volume.  To make a wine of sherry
l ike  flavor and col or, citrus spirits are added 
to bring the alcohol i c  content up  to 1 8  to 22 
percent and a l arger proport i on of sn ga r i �  

. I  A N lJ A It Y · 1  q:n 

added ( 7 1 0 1 0  pen· ( · Il I I .  Th i s  for l i fied w i ne .  
a fter h<:at ing for aho l l l  00 days at 1 2;; t o l :lO 
degrees, Fahrenhe i t ,  i ll p la in  oak harrels .  
has a flavor and color re.sembl ing  sherry_ 

For the preparat ion of sp irits and hrandy ,  
sugar to tbe extent of ahont one pound pe], 
gal lon is added to the j n i ce before fermen
tation to yield a w ine  of ab,, "t 10 percent 
alcohol. Th i s  w ine i s  separated from til e 
yeast before d i st i l l a t i on and t he  prod l l ct i ,  
aged. 

Ne i ther grap� fl' l I it BOI' orange hrand � 
has an aroma or tas t e s lI p;gest i ve of the 
fr l l i t  or or ig in , alt.h o l l gh some tasters wert' 
able to detee! an orange flavor in orangt' 
brandy. Grapefr ll i t  and orange hrandy may 
be distinguish ed from one another ; th e for
Jnel' possesses a charact t�r i s t ic  aroma and 
t aste d ifficu lt to descrifw ace l l rately. By 
add ing su gar and var i on s  ft ' ll i t oils to th e 

. d ist illed spir i ts, pl t'as ing cord i al s  a n' 
made . -f). H. K. 

AUTO DEATHS 

TWO members of the Chicago 
Board of Health have pointed 

out that it is illogical to compnte 
the auto death rates of a city ac
cording to the population of that 
city. They believe-and it seems 
most sensible-that auto death rates 
should be based upon auto popula
tion of the city in question. 

PREFABRICATED AND 
GLUED 

I
N the q u e,t for m ore, beLter, and cheaper 
houses for rnil l ions of Americans, - a dis

tinci need has heen fel t for a prefabri
cated type of hous ing in wh i eh much of the 
material can he pll t together in s tandard 
factory-mad(, parts by mass-production 
methods, to be fol l owed hy speedy and 
efficient erect ion on the sileo . 

That wood may be as readily adapted to 
such a system as other material s has been 
demonstrated in the system of al l -wood pre
fahri cated hOllse const ruction devel oped by 
t l l P  n . S _  For",1 Prod uds  Lahoratory at 

Aluminum press used In the initial filtration of citrus wines 
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Joining two window units of pre
fabricated glued wood_ Righ t:  Draw
ing of units used in the system 

Madison, Wisconsin .  Houses constructed ex
perimentally there in connect i on with the 
Forest Service wood utilizat i on research pro·· 
gram are built up of prefabri cated wood u n i t  
panels four feet i n  width and u p  to 15 feet 
in length. All panels utilize the "stressed 
covering" principle, l ong u sed in aircraft 
construction to combine strength, r igidity, 
and lightness ; that is, plywood sheets form· 
ing the panel faces are glued with moisture
resisting gl ue to both sides of the structural 
framing and thus become a definite part of 
the load carrying system, instead of being 
an additional load on the supports as in 
ordinary construction. In this way the fram· 
ing members can be materially l ightened 
without any sacrifice of  strength or rigidity. 
Joists, for example, have been reduced i n  
height from the conventional ten inches to 
six inches. 

The outer wall panels, by utilizing effec
t ivel y the strength of the exterior and in
t erior plywood, are 2l,4 inches thick instead 
of the customary wall thickness of six to 
eight inches. Secure but easy-fitting joints 
are provided by upright mullions with 
double grooves to receive the edges of the 
inner and outer pl ywood. All paneis are 
insulated-the wall ,  roof, and lower floor 
panels primarily against heat and cold, and 
the partitions and floor panels between 
stories against sound. All necessary elec· 
trical wiring and outlets for servicing the 
hou se can be built  into the units .  The ent ire 
system is  being developed with a view to  
quick and  ready assembly on the  site. 

Alternative to the softwood plywood cov
erings on the standard panels, hardwood 
finish surfaces can be applied to both floor 
and wall panels on the interior and pai nt 
can be u sed on walls or ceilings. Either case· 
ment or double-hung windows can be used 
and a choice may be made between the 
modern flat roof or the conventional p i tched 
roof. 

The fact that the system utilizes standard 
parts does not mean that any two houses 
so built must be identical in design and 
appearance. By interchanging various units, 
different conditions can be met. The use of 
standard factory-made parts does not mean 
"standard" houses identical in every part. 
Prefabricated houses of widely different de
signs can be built with the same standard 
panel s, prov ided a few minor changes are 
made. Industrializat ion of all -wood housing 
woul d  substitute prefabricated wall ,  floor, 
and roof panels of wood for the rou gh ma-

s r T E N T T F T C  A M E H I C A N  

I t'ri als� t inillers. :--;hf'H t h i ng, s i ri i llg, rafters, 
J a i l . , and plaster. 

A l t h ough houses prod uced accord ing to 
the  Forest Prod ucts Laboratory's system of 
prefabricat ion are not in l arge-scal e pro
d uct i on at the present time, the principles 
havl:' been adoPkd in t h e  rap id erec t i on of 

low-cost houses, and it is understood that a 
number of manufacturers are preparing to 
launch the production of the essential units 
and the development of accompanying plan 
services. 

PRODIGY 

A POOR American country plant 
that went abroad and came back 

to make good in a big way, the 
tomato has grown from a 13 _9-tnil
lion-bushel crop in 1915 ,  to one 
that reached over 1 7.5 million 
bushels in 1935_ Much of the in
crease was due to the development 
of disease-resistant tomatoes by our 
Department of Agriculture_ 

TIMBER B ALANCE 

FIGURES often quoted to show that 
America is using up timber resources 

several times as fast as they are being re
grown, were called in question by John B. 
Woods of the Society of American Foresters, 
in an address before his colleagues in Wash
ington, D .  C.  Changes during recent years, 
he declared, have gone far toward bringing 
t imber production into balance with t imber 
consumption. 

The changes involve both an increase in 
t ree growth and a sharp decline in timber 
use, he said. The new approach to a bal
anced state is of post·depression date. 

"To compare growth and drain on the 
basis of 1929 and prior years is  to cling to 
the bad old days," Mr. Woods contended. 
Consumption declined abruptly from a five
year average of 36 billion feet of lumber to 
16.4 billion for the next five-year period. 

"Total forest drain for the period 1 929-
1934 i s  estimated by Smith in the N .R.A. 
Report as 9,500,000 c ll b i c  feet per year. 
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I N VE N TO R S  
Write for these Books 

CAN you a n swer t h e s e  C} lIestiOll � : How do t h e' 
Patcnt I.a.ws JJI'otect nn hI V('J1tOl' ! \Yhat is t l t (' 

fi rst :-;illiple :-;tOli to ttd{C to est ahlish it claim 10 all 
iu v c n t j ol1 Y "'lIat h:iu<i of it sl\etr h 01' drawi n g  j �  
Heeded ? \Vhen is a model ueeded ! 'Vhat c a n  Hn 
i n l'Nltor ( 10  to SC('lIre fi JUHw i n J  a s s i stance Y 'Vital can he 
IHlt('nted ? Ilow can 11 m n ll gu about s el l i n g  a ll invent i o n ? 
These li nd m a n,\' otilf'r  po i n t,..; ill' f'. 1'00'erf'd in t h e  two hoole ,  
show n  I I t'ro .  Both of th em are y o u r s  for the a s k i n g .  

HOW WE HELP 
INVENTORS 

11'or t h i rty- sercn year1; ,  it  
hall been o u r' h l 1 s i n c s �  t o  
h e l p  l!H'cntors ; t o  a s s h t  
them i n  seeur i n .g a l l  the 
protecti o n  to which they are 
e n t i t l e d .  \Vf' t e ll you how 
1.0 avoi d n i tfal l s .  "�Ie en-

deavor to keep expense 
at a m i n i m u m  and ar
range deff'rrp(\ . paYments 
\Y!WI1 nee ded . The fa( :ts  i n  
t. h e s e  hooks can he worth 
much to thc m an with a 
pract i cal . useful .  s a l a h l e  
i lll'Cnt ioIl. W r i l e  u s  .. a 
(·Hnl or me the h a lldy 
('flllpOll. Cnpjf'R w i l l h e  
S ( ' l I i  w i th Olll' ( 'omp J i m e n t il .  

EVACNS i, Co. 
V· I C T O R J .  E V A N S  & C O  . .  
R e g i stered Patent Attorneys. 
237 · A  V i ctor B u i l d i ng,  
W a s h i ngton.  D .  C .  
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tions on '\-'hen mId How to Se!! an Invention. " I 
Name 

Street and No . .  
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I C ity or TOlVn I 
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I SELL PATENTS 
I f you wish to add New P roducts to your line,  
or  h ave a good Patent to sell ,  w rite me-

CHARLES A. SCOTT 
Establi:-ihcLl U.JOO 

773 SA Garson Ave. Rochester, N. Y. 

Experimental and Model Work 
F ine instruments and Fine Machinery 

Inve n tion s Devl1Joped 
Special 'rooh ; ,  D i e s ,  Gear Cutting,  Etc. 

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

HAVE l'TOU 

AN INVEN'rIVE 

�IINJ) ? 

IF SO CASH IN ON IT 
A well established manufacturing 
concern is  looking for inventions 
on moderate priced adding ma
chines, lawn mowers, ice cream 
freezers and lawn sprinklers. 

Cash paid for inventions ac
cepted. What have you to offer ? 

Address Box 700 
SCIENTIFIC AMERICAN 

�4 W. 40th St., N. Y. City 
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BE I N DEPE N DE NT! 
Own and Operate an 
IIln door Poultry Farmll 
One man, formerly an accountant , is averaging 
$ 2 , 0 0 0  a year from his 1 , O O O -bird "indoor 
poultry farm", installed in a remodeled com
mercial garage. Milton H. Arndt started this 
man and many others on the road to success. 

.Mr. Arndt, pioneer of the "inflom poultry farm" 
movement, and internationally knm.vn poultry spc-
pi ali'lL has wri tten a rich1y illustrated 160 �Dage 
book entitled 

"A New Roa d to 

Independence" 

Mr.  Arndt shows hm\' you 
can start in  a barn. garag-e 
or empty loft and build 
up a flourishing tURiness .  
Hmy to sell  super- qual ity 
fresh egg..; and tender. de
lieiOll;,; broilers direct to 
retail (�ustomers. also to 
r e s t a ur a n t s ,  h o t e l s  a n d  
roadhollses.  

This book will intro � 
duce you to a ne\v, un
('rowded vocation to  wh kh 
you ean profitably dpvole  
part  or full t i me. 

A n  A RNDT U-Hen "Egg }iodory." Requires no more 
room than an icc bOl:o 

Money - Back Guara ntee 
Nend $1 .00 today. \Yo \v i l l  m a i l  you thi,;  hook . Jlo�t
paid.  If  not  ful ly satistiP( l ,  }'('tUI'll t iw hook within iJ 
days. Your money w i l l  he promptl .y rrflllH]ed. 

MI LTON H. ARNDT Tr������-:.

l

J .  

WANTED . . .  B RA N C H · · ·  
MAN U FACTU R E R S .  

B y  old establisherl firm, t o  cast new line.  ;) an(1 10e 
Novelties ,  Toy A u tos .  Metal Ashtrays,  etc. Can be dOlle 
in any !.:paro room and no experience neeessary as  we 
furnish full i nstrur�tions \vith moulds. A rare opportun
ity otfpring pos � ihilities for b ig bus iness.  If  interested 
in  dcyoting yOtll' spare or full time to profitable  work 
write AT ON�}l; as  we arc now ('losing arran��ement.,; 
for 1937 SllDPly of our good� .  

METAL CAST PRODUCTS CO. 
1 696 B oston Road D e pt. S .  N e w  Y o r k ,  N .  Y .  

ARMY -NAVY Bargains 
Haversacks . 75 \ Cart. Belt . . . . . . . . . . . . 60 

Ma('hetc-holo $ 1 . 5 0  Plint pistol $6 . 95 
Army saddle . . . . .  $9 .85  M/I... shot gun . B.RG 
S p r i n gfield r i fl e .  ca l .  45 / 70 ,  3 2 112" barrel  $4.25 
1fl36 ratalog. 364 pa'!{cs of ph;tols ,  armor, 
guns, daggers, etC'. , mailed for 50  cents. New 
special c ircular for 3f' stamp. 

RsiaVU ... llerl 1 8 6 5  
Bannerman Sons,  5 0 1  B ' way, N .  Y .  C ity 

WHY NOT � � �l�l�le ; : r
f
i.:\t 

gathering butternjE's-inse�t.H. T huy hnndreds of 
kinds for collections. Some worth $1 to $7 eac h. 
�imple outdoor wurk wHh lilY Instructions. pic
ture>!, price Jist. Profit. l'leasure. Send IOc (not 
stamps) for IlLustrated l'ruRpectus, terms, be� 
fore sending butterflies. 

Mr. Sinclair, Dealer in Insects 
Dept. 36, Box 1424, San Diego, Calif. 

" "Don't-Snore" 
A small, gold device prevents snoring. mouth
breathing. $ 1 .  Satisfaction or money back. Cir
cular free. D. N. THAXLY Co., Washington, D. C. 

S C I E N T I F I C  A !'.I E Il I C A N  

The same report carries an estimate of  
growth for  the  same period of 8,900,000 
cubic feet. 

"We recognize that production and loss 
at the old rate put too great a burden upon 
our growing capacity. But reduced consump
tion and increased effectiveness of protec
tive measures have put us practically in a 
state of balance. The job now is to complete 
the extension of  management to all our 
lands-both public and private-and build 
up our productive capacity." 

The accelerated re-growth of  our timber 
i s  a tri-regional affair, Mr. Woods stated. 
In the still unexhausted Northwest, lumber
men have at last learned the lessons of more 
conservati ve cutting, better protection 
against fire and other natural agencies of 
destruction, and provision for replacement 
on cutover lands. 

Instead of becoming a barren waste of 
treeless flats and hills, the South "in two 
decades has become a potential yellow pine 
farm, now growing upon half of its pine 
lands ( according to Inman Eldredge ) 
18,000,000 cords of wood each year. As this 
great plant swings into production, as the 
small trees become big ones, the annual 
yield of sawtimber and pulpwood may ex
ceed in volume the yearly output of old
growth pine in the old days." 

The Northeast, Mr. �'oods continued, is 
growing more timber than is being cut. 
Only in the North, Central and Lake States 
region does growth lag behind depletion. 

A brisk building boom, such as is now 
apparently getting under way, might put 
Mr. Woods's optimistie calculations to a 
severe test. On the other hand, more eco
nomical use of lumber through recent tech
nological advances could do something 
toward offsetting an excess demand. 

At any rate, it  is something of a novelty 
to hear a note of cheerfulness out o f  the 
tall timber, after so long ( and j ustified)  a 
winter of gloomy alarm.-Science Service. 

FARM PONDS 

THAT a water hole for cattle 
must have considerable depth is 

indicated by the fact that in the 
five summer months 200 head of 
cattle will drink nearly an acre-foot 
of water-352,850 gallons-at the 
rate of about 10 gallons of water 
for each animal daily. 

WE CHEW FAR MORE 
THAN O UR ANCESTORS 

THE charming girl who gnaws a ham 
bone at the dinner party is not being 

sensibly primitive. Giving the teeth this sort 
of hearty work-out is  not done in primitive 
society. So the Arctic explorer, Vilhjalmur 
Stefansson, declared in an address at the 
annual banquet of the American Dietetic 
Association, Science Service reports. 

"Between the dentists and the Fletcheriz
ers, we chew today far more than our primi
tive ancestors," he stated. Dental reasoning, 
he said, has gone astray by assuming that 
the Eskimos, with their fine, healthy teeth, 
would chew at least as much as we. Then 
the argument is built up by picturin'g Eski
mos as extraordinary chewers. 

"The argument proceeds," said Mr. Ste
fans son, "that when people ate meat in the 
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way illustrated by the charming girl, they 
developed and retained excellent tceth 
through much biting and chewing of tough 
and coarse food." The point overlooked, he 
continued, is that primitive people have had 
tools since Stone Age days, and carnivorous 
primitives have one single method of hand· 
ling meat, practically everywhere in the 
world. 

The proper primitive way of  eating was 
then shown by the explorer, who has lived 
for years among Eskimos, eating their meat 
diet : "You take a good-sized piece of meat 
in your left hand and a knife in the right," 
he explained. "With your front teeth you 
nip lightly into the edge of the piece, j ust 
so you get a good hold, and then you cut 
in front of your lips_ This piece of meat is 
not likely to be larger than the one YO ll 
cut with knife and fork when you dine 
politely on a sirloin." 

In actual fact, Eskimos chew their food 
less than almost any other people, said Mr. 
Stefansson, and their native meat diet does 
not massage their gums with coarse food. 
Yet not one cavity has been found in any 
tooth of any Eskimo who died before his 
food was Europeanized. The Eskimos are the 
only people known, past or present, who 
have th.is  100 {)prcent record of no decayed 
teeth. 

The popular belief that Eskimos chew 
skins a great deal in preparing them for 
clothing, thus getting dental exercise, was 
declared "greatly exaggerated." Attributing 
the Eskimo's good teeth to his exclusively 
meat diet, which includes many parts of 
the animal not featured in civilized man's 
order of meat, Mr. S tefansson said : "All de
ficiency diseases seem always absent from 
people living wholly on meat. In view of 
much discussed theories i t  is well to specify 
that certainly there is never a ease of scurvy 
and almost certainly never one of rickets. 
Tooth decay is  absent, pyorrhea is  rare or 
absent. Teeth when ground down, as by sand 
in dried meat, seem never to wear wholly 
down to the pulp so as to result in alveolar 
abscesses." 

Cancer has probably never been reported 
from Eskimos still living on their native 
food, the explorer commented. 

It is a reasonably sure conclusion, he de
clared, that "you can be healthy, and live 
at l east the Biblical three score and ten, on 
a vegetarian diet, on a Dleat d i et ,  o r  o n  a 
combination of the two." 

USEFUL PRODUCTS FROM 
FUNGI 

MICROSCOPIC fungi of certain vari
eties produce gums described as 

stringy, creamy, gelatinous, pasty, doughy, 
rubbery, leathery, or crusty, which may be 
important as industrial materials. These 
products of fungus growth have been used 
in Germany to make a leather substitute and 
are suggested as binders, adhesives, coating 
agents, and oil- or grease-proofing media for 
the cellulose and rubber industries. "The 
value of these materials in the manufacture 
of animal feeds has been repeatedly demon
strated," according to J. R. Sanborn writing 
in Industrial and Engineering Chemistry. 
"Positive evidence is also accumulating 
which points to their peculiar adaptability 
to human nutrition and food preparations. 
ResuJts obtained suggest unusual applica
tions for the future in the manufacture of 
fla�ored or odorous materials and as sources 
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for valuable chemicals. It is  even possible 
to develop certain specialty articles which 
may be rendered particularly desirable be· 
cause of the activities of micro·organisms. 
Several kinds of low cost raw materials are 
available for the cultivation of these or
ganisms such as waste sulfite liquor, mo
lasses distillery slop, cereal mashes, slop 
from starch manufacture, wood residues, 
and corn syrup." These food uses are quite 
aside from industrial applications which 
seem to offer important possibilities.
D. H. K. 

So THAT'S THE REASON ! 

MOST persons who are nearsighted or 
have astigmatism get themselves eye

glasses to correct the visual defect and go 
unhampered about their business. These 
rather common defects, however, are held 
responsible for some of the vagaries that 
puzzle the ordinary viewer of modern art . 

How nearsightedness or astigmatism in 
the artist's eyes can make him draw or 
paint pictures that l ook q [Jeer ( eccentric '?) 
to the rest of us is explained by a Los 
Angeles eye special ist, Dr. Lloyd Mills, in 
a report to the scientific journal, Archives 
0/ Ophthalmology. 

What we see, he explains, is  a combina· 
tion of images produced by the central part 
of our eye· lenses and the peripheral or o uter 
parts of them. In order to draw a picture 
of things as we see them, the artist must 
preserve the normal proportions of these 
two kinds of sight in his drawing. This is 
particularly so  since it is  the peripheral 
sight that is most sensitive to color. When 
the artist doesn't have normal vision, his 
pictures may appear "queer." 

Dr. Mills first became interested in the 
effect of eyesight on art when an artist came 
to him for treatment. This man produced 
paintings which were remarkable for fine 
use of color, but the drawings were some· 
times distorted. This turned out to be due 
to astigmatism, but unfortunately, when 
glasses were supplied that corrected the 
astigmatism, the artist had trouble in getting 
the color effects with which he had pre
viously had so much success. 

Short·sightedness, a condition found par
ticularly among the educated classes, is 
especially frequent among artists, and has 
much effect upon their drawings. In short
sighted individuals, the acuity of vision with 
the central part of the eye is decreased, and 
they are forced to use that of the edges of 
the eye. This, thinks Dr. Mills, accounts for 
the work of Cezanne, Renoir, Gordon Craig, 
and George Grosz, the cuhist. Pissarro had 
repeated abscesses of the cornea of the eye, 
and Van Gogh and Gauguin had mental dis
eases, which accounts for their drawings' 
eccentricities.-Science Service. 

1 6-MILLIMETER C OLOR 
WITH SOUND 

A 1 6 - M 1 L L I M E T E R  projection print 
that measures up in respect to sound, 

color, and quality of  picture to standard 35· 
millimeter film, and may be produced at a 
cost as low as that of black and white, has 
been developed by the engineers of  the 
,\fotion Picture division of the Cinauda· 
graph laboratories at Stamford, Connecticut, 
working in co-operation with Mr. George 
Lane, inventor, formerly with Audio Pro· 

S C T E N  T T F I C A l\1 E R I C  A N 

ductions Inc., a subsidiary of Electrical Re
search Products, Inc. 

The new print i s  made from standard 
negatives, taken with standard camera 
equipment and by existing color methods 
including Bi-pack. llence, any 35-milli
meter standard negatives in color or black 
and white can be  duplicated and repro
duced with the utmost fidelity. No departure 
from existing methods in the taking of nega
tives is required. The entire story is  in the 
printing of the 1 6·millimeter positive. 

This new projection print is  made on 
standard raw stock now universally used in 
making black and white duplicates. Two 
printers are required, one for the sound 
track, which is  printed ful! size by contact ; 
the other for the picture, which is reduced 
in size. 

Projection is made by a portable pro· 
jector through duplicate lens with filters 
for color ; and a single clear lens for black 
and white. The change from black and white 
to color takes but a few seconds.  

PETROLEUM PERFUME 

ALTHOUGH to the average per-
son petroleum means gasoline 

and lubricating oil, it is a large 
source also of candles, chewing 
gum, drugs, perfumes, paint, pre
servatives, printing ink, cleaners' 
solvents, waterproofing, alcohols, 
anesthetics, and so on. 

"NOT TO BE IN
TERPRETED . 

IN the cerebral cortex of the orang-utan, 
of Borneo and Sumatra, are what may be 

the first rudiments of the brain structure 
of speech. Such is  one of the findings of 
Dr. Cornelius J. Connolly, professor of 
physical anthropology of the Catholic Uni
versity of America, who has just completed 
an intensive study of the cortical patterns 
of approximately 50 species of primates 
from lemur to man represented in the pri
mate brain collection of the Smithsonian 
Institution, the largest in the world, which 
has been assembled by Dr. Ales Hrdlicka. 

Actual speech, so far as known, is  an ex
clusive accomplishment of human beings. 
It requires not only the ability to make 
finely different iated sounds but the ability 
to associate them in the memory with ob
j ects, ideas, and emotions. This associative 
process is believed by many neurologists to 
be centered in a part of the cerebral cortex 
known as Broca's area. It is found in both 
the right and left frontal lobes of the brain 
in regions marked off from the rest of the 
cortex by well-marked depressions known 
to anatomists as the "inferior frontal sulci." 

Depressions which can be identified with 
these sulci appear for the first time in the 
entire primate series, Dr. Connolly finds, in 
the cortex of the orang. Nature has, in a 
sense, "staked off" a lot upon which the 
vast structure of speech eventually will be 
erected. There is no evidence of  such a 
separation in the gibbons whose brains were 
studied by Dr. Connolly. It appears, even 
more notably than in the orang, in the 
gorilla and chimpanzee. 

None of these three higher apes, of course, 
has the gift of speech, as the term is under
stood when applied to humans. Nor will they 
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S C I  E ,\  T I F ' C A 1\1 E I t  , C A N  

i-yt,,- havi' .  Dr. C ll n n ol l y'� fi n d i n g  m u,! not  
JH' in t erpreted to mean t h at t lte a n t l ll'tlpu i ds 
themsel ves are in the process of evulving 
into speaking animals. 

The orang and the two higher apes appar
ently have stopped j ust on the threshold of 
speech, insofar as the s urface pattern of the 
brain is eoncerned. They have ti,e cortical 
material probably necessary for vol untary 
larynx and ton g u e  movements, h u t  the issu
i n g  sounds are not hooked up and syst ema
t i zed wi th  memori"s .  

ROADS 

THE total road mileage of the 
world is 9,268,397, or one mile 

of road to every 5.3 square miles 
of the total land area of 49,4 1 1 ,882 
square miles in the world. The 
United States has one mile of road 
for every square mile ; Japan, one 
for each 0.2 square mile ; France, 
one to each 0.5 ; United Kingdom, 
one to 0.5 ; and Germany, one to 
0.8. 

B IOLOGICAL INHIBITORY 
RAYS 

4'1' the red edge of the invisible in the 
1-1. spectru m  there is a narrow band of  
l i ght waves which have a powerfu l  and 
h i therto lmsuspected biological inhibitory 
effect. This discovery, announced in a joint 
paper by Lewis H .  Flint, of the Depart
ment of Agriculture, and E.  D. McAlister, 
of the Smithsonian Institution, came aho u t  
as a result of further studies of t h e  gennina
tion of dormant lettuce seeds when exposed 
to radiation. 

Previo lls studies hy Dr. Flint had demon
st rated that such seeds could be made to 
germ i nate hy exposure to red, orange, and 
yellow light, and inhibited from germinat
ing by irradiation wi th  green, hlue, and 
v iolet l ight. The inhibitory effect was gen
eral far this upper end of the visible li ght 
spectrum, but reached its greatest intensity 
at wavelengths of about 4200 and 4800 
angstrom uni ts i n  the bIlle-green region. At 
the same t ime studies at the Smithsonian 
Instit u tion had demonstrated that the 
green-blue·violet region was in  part respon· 
sible for the curiolls phenomenon of bend
ing toward the l ight, called phototropism, 
b y  inhibiting the growth of  the plant shoot 
on the side radiated by those wavelengths. 
Here also the greatest effects were found 
in  the two regions of 4200 and 4800 angstrom 
units. 

These two regions th us appeared to be of 
fundamental significance in  the complicated 
relat ionship pattern between l ight and bio
logical activity. The discovery of an in
hibitory wave hand, so far as the germina
t ion of lett lice seeds was concerned, more 
powerflll i n  its effects than the entire green
blue-violet end of the spectrum, came as a 
complete surpri se. Thi s band lies around 
the crit ical  wavelength of 7600 angstrom 
u nits, at j ll st about the point in  the red 
where light ceases to be visible to the h u
man eye. 

Ordinarily its effect wo uld be masked 
by the stimulating effect of  the wavelengths 
surrounding it, especially in sunli ght. Per
haps fort u nately for vegetation-althou gh 
t he i nhib i tory i n fl u ence has been demon-
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s tra l ,,, 1 ou l y  w i th l p t t uc<" ,eed s � - I h "  solar  
rad i a t i o n  i n  t h i s  n p i gh horhood i s  greatly 
reduced, owing, it  i s  hel ieved, to i ts ab
sorption partly by oxygen in the atmosphere 
of the sn·n and partly by watler vapor in the 
atmosphere of the earth. Notwithstanding 
this  absorption, however, the energy of solar 
radiation at t h is point i s  large. 

Further stndies of  the possible effective
ness of th i s  region in respect to the ger
m i nat ion of other seeds and in  respect to 
o t her phases of l i gh t  sensit i vity now are in 
prngre.-.;s. 

LEAD HEAD NAIL 
DOESN'T PULL O UT 

T
H E  new Anchor lead headed nail for 
galvanized roofing, recently i ntroduced 

by the W. H.  Maze Company, i s  said not 
to draw out or work loose, thereby eliminat
ing a common trou ble. To gain holding 

Lead heads and anchor rings 

power, th i s  nail  employs the well -known 
principle of an anchor, the anchors heing 
arranged in r ings ahout the shank as illus
t rated. The m anufacturers point O ll t  that 
this principle, on a lead headed nail, is 
superior to a screw because it  does not twist 
the head l oose and cannot twist Ollt back· 
wards. 

200 NEW PLANTS 
PATEN TED SINCE 1930 

D
ESPITE t h e  fact that over 2 0 0  plant 

patents have heen granted by the Uni
ted States Patent Office since such patents 
on Aowers, fruits, and vegetahles became 
legal in 1930, the field of patented plants is 
vir t u ally u ntouched. Material prepared i n  
connection with the Centennial Celebration 
a f  the American Patent System shows this 
fact as a l ogical conclusion, according to 
Science Service. 

Here are . some of the future possi bilities 
of the effect of plant patents on everyday 
l i fe : 

1. Forest trees grown as an annual crop 
t h e  same as oats and p otatoes. 

2. Oranges and bananas grown outdoors 
in Maine. 

3.  A pples and peaches six inches i n  di
amet.er. 

Such apparent fantasies appear remote at 
the  present time, but much l ess so than the 
i dea of the radio or  airpl ane seemed to the 
ol d patent examiners in  1836, when the 
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Jl rt'Sf'll t  pat ent  s y s l t ' lJl was j U ,;1 ht').o;inn i llg. 
() u t'en  E l i zahe th ,  i t  i s  d iscl osed , gran ted  

wh at were virt ual l y  the first plant paten ts
except in name--in the famous  monopol i !' "  
gi ven to favored ind i vi d u al s  for  exel u s.i ve 
r igh t s to flax, hemp, currants, and med ic inal 
and dye plants. 

In the early American col onies, monop
o l i es of any form were extremel y u npopular. 
Most o f  all the d is l ike was cent ered on 
any plant wh ich  was consi d ered the g i ft o f  
nature for all t o  n se a s  they l i ked.  No ont', 
at that time, fores·aw possibl e research and 
invent ion aimed primari l y  a t  bringing new 
and different plant forms, in t entional l y  ami 
for profit. Thu s  ag i ta t i on for pl ant patent, 
cont inued from 1868 u n t i l  1930 hefore it 
was finally enacted into law. 

Here are a few of  the patented fru its ,  
flowers, and vegetabl es which you can buy 
today ; Apple, apricot, avocado, blackberry, 
carnation, cherry, chrysanthemum, dah l i a, 
gardenia, gl adiolus, grass for golf  greens, 
grape, grapefru i t, peach, pecan. pl um,  rose, 
s t rawberry, and waterl ily. 

ONE MOTOR FOR GERM A N  
S UB MARINES 

HECTOR C.  BYW A TEl{, the  naval cor
respondent of The Daily Telegraph, 

London, has recently reported development 
in Germany of  a new propulsion u nit for 
G erman submarines which obviates many o f  
the dangers hitherto present in  submarine 
operation. This new motor operates on  the 
s urface on  the Diesel compression·ignition 
principle, but when submerged i t  i s  ope l" 
a ted by hydrogen and oxygen. The most 
quickly recognized advantage of  this is that 
the storage batteri es, which o ften const i ·  
tute one third the tonnage o f  a submarine, 
are no longer necessary. A dded to this is 
the fact that the danger of genera t i on 0 f 
chlorine gas, caused by ocean watt'r sPpp
ing into the batteries, is removed. 

The motor is  dri ven on the D i esel prin
ciple using oil fuel while the craft i s  on the 
surface. But these motors also dr ive dy
namos, which, in turn, generate current for 
working a high·pressure electrolyzer. Th i ,  
apparatus breaks distilled water up  into its 
chemical const i tu ents�two parts of  hydro
gen to one o f  oxygen. These gases arc stored 
separately in hottles at high press ure and 
are used for operat ing the motor when the 
craft is  submprged .  

POCKET PLANET B ROAD 
JUMP RECORDS 

T ET us consi der two approx i lll atf' l y "pher i L cal bod i es, the earth and a hal l weigh
ing one pound.  So  long as the ball is  at the 
carth's s urface it will weigh one pound. 

Let us next suppose we coul d take the ball 
out to the moon. Since the moon attracts 
bodies at its surface with a force only one 
s i xth as great as does the earth, the ball 
would weigh one s ixth of  a pound.  If  we 
coul d throw the bal l 100 feet on the earth, 
we could throw it 600 feet on the moon with 
the same effort. 

The Iiloon's low gravitative power would 
affect us in a way similar to the effect on 
the bal l .  I f  on the earth we were counted 
among the first-class broad j umpers whn 
can make a running broad j ump of  25 feet, 
then, assuming equal speed at the take-off, 
we cou ld  jump six times as far, or 150 
feet, on the moon. 
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The case of the high j ump is  not di,;posed 
of so easi ly.  In popular books on astronomy 
one somet imes reads that i f  a man cou ld  
ju mp over a bar se t  at s ix  feet on the earth 
h e  cou l d  cl ear a bar set at six t imes that 
h eight, or 36 feet, on the moon. This state
ment is  not correct. If we watch a high 
j umper on the earth we wi l l  see that when 
he is above the bar h i s  body is prac t i cally 
horizontal. This means that his center of 
f!;ravity i s  not over seven feet above the 
ground when cl earing a bar set at six feet . 
When he is leaving  the  ground the center 
of gravity of  his body is  already about three 
feet above it. In mak ing  the j ump, there
fore, he has raised his total weight only four 
feet. His j ump,  as m easured, is, therefore, 
about  two feet in excess o f  the he ight  
through which he raised the cent er of 
gravity of  his body. On the  moon, there· 
fore, he could clear a bar at 6 times 4 plus 2, 
or 26 feet, and not the 36 feet wh i ch is  
often given.  

Many of  the asteroids are probably not 
over eight miles in diameter, or one one
t housandth the diameter of  the ear th .  I f  one 
of these had the same density as the  earth 
t h e  val u e  of its surface gravity would be tllte 
same frac t i on of  the  eart h 's  surface grav ity, 

Buy Where Scientists Buy 
If you aspire to be a Chemist, Biologist, 
or Naturalist, or a Hobbyist, buy real 
Scientific Supplies. 

A C o m p l e t e  NatureCraft  Insect  Collecting 
Outfit. S e t  for  j uniors  $2.50 ; for boys a n d  
girls ,  $5 .00 ; for the advanced c o l l e c t o r  
$ 1 0 . 0 0 ; neatly s e t  up i n  a t t r a c t i v e  b o x e s .  

Send 1 0  cents in c o i n  or stamps for o u r  
c o m p l e t e  l iterature on S c i entific Sup p l i e s .  

STANDARD SCIENTIFIC SUPPLY CORP. 
34·38 West 4th St. New York City 

or one one-thousandth.  If  we  could be trans
ported to such an asteroid and live we 
would have most extraordinary experiences. 
For example, a high j umper who could clear 
a bar at six feet on the earth (4 plus 2 ) 
could rise to a hei ght of 1000 times 4 plu s  
2, o r  4002 feet, o n  the astero id .  On the earth 
snch a j u m per is o ff the gro u nd about one 
second, wh i le  on the astero id  h e  would be 
off the ground 1000 times that long, 1000 
seconds or 16.7 minutes. He would prac
t ically float upward for ha l f  th at time and 
downward d uring the oth er half. 

A broad jumper who cO ll ld  make a j ump 
of 25 feet on the earth would have a still 
more thrilling experience. Assuming the 
same speed at the take-off, the surface grav
ity of one one-thousandth would enable him 
to  j ump 1000 times as far, or 25,000 feet. 
Since the asteroid is onl y e ight miles in di
ameter this means about one fifth of  the 
circumference of  this body. At the height 
of the jump he woul d  be about 3000 feet 
above the ground. For spectators at the 
t ake-off, the  jumper woul d disappear over 
t h e  horizon l ong before he l anded.�Prof. 
E. A. Fath, of Carleton College at North· 
field, Minnesota, in Leaflet 94 of the Astro
/ lomiral Society of t h e  Par·ific. 



LEGAL HIGH-LIGHTS 
Patent, Trademark, 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.  S c i entific American 

A BILL WORTH WATCHING A WELL known Congressman, who has 
introduced many bills of far reaching 

effect, proposes to introduce during the 
coming session of Congress a bill which, 
if enacted into law, will revolutionize many 
phases of our present marketing system. 
The bill proposes to make it unlawful for 
a manufacturer or for an affiliate of a 
manufacturer to transport in interstate com
merce any article or material produced by 
that manufacturer for sale or distribution 
at retail either by the manufacturer or by 
an affiliate of the manufacturer. Should this 
bill be passed

' 
by Congress, the various 

manufacturing and producing organizations 
which either sell directly or through the 
medium of a subsidiary or an affiliate cor
poration to the public will have to change 
their method of  doing business or go out 
of business altogether. It is  understood that 
the bill is aimed principally at the large 
chain store organizations. However, i t  would 
affect all types of industry. 

BE DISCRIMINATING 

WHEN You DISCRIMINATE 

IN its first attempts to enforce the Robin-
son-Patman Act, which has been vari

ously referred to as the "anti-chain store" 
and the "anti-price discrimination" law, the 
Federal Trade Commission filed two com
plaints against prominent cheese manu
facturers, alleging discrimination in prices 
between different purchasers, and another 
complaint against a manufacturer of floor 
covering material and a prominent mail 
order house, alleging that the manufacturer 
had given, and the mail order house had 
knowingly received, a discrimination in 
price in certain merchandise sold by the 
manufacturer to the mail order house. 

These proceedings, if carried through 
to the courts, will test two of the most 
important sections of the Act, namely, Sec
tions 2-A and 2-F. The first section relates 
to the giving of  price discriminations by a 
seller and the second section relates to 
knowingly receiving discrimination in prices 
by a purchaser. These proceedings are 
brought under the portion of  the Act which 
empowers the Federal Trade Commission 
to enforce it .  In addition to giving the 
Federal Trade Commission power to en
force the Act, the Act also contains pro· 
visions making certain violations criminal 
offenses. At the time of writing no pro
ceedings have been brought under the 
criminal provisions. Should the Federal 
Trade Commission find any of the com
plaints justified, it is empowered to issue an 
order against the guilty party to cease and 
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desist the practices complained of.  The or
der of the Commission is  then subject to 
review by the Federal Circuit Court of 
Appeals which can either enforce the order 
by granting an injunction or can modify or 
set the order aside. 

CODES-BY ANOTHER NAME SINCE the NRA was declared unconsti -
tutional by the Supreme Court, and es

pecially during the last few months, there 
have been an increasing number of appli
cations made to the Federal Trade Com
mission by various Trade Associations for 
permission to draw up fair trade practice 
rules to govern the particular industry 
which the Trade Association represents . 
The trade practice rules resemble somewhat 
the Code set up u nder the NRA with the 
exception that they do not include any 
labor provisions but deal solely with trade 
practices, as the name indicates. The rules 
are drawn up by representatives of  the 
industry and are then submitted to the 
Federal Trade Commission for approval. 
The rules are usually divided into two 
groups, the first group dealing with prac
tices which in the opinion of the Commis
sion constitute violations of the law, and if 
any member of the industry violates any of 
the rules in the first group, the Commission 
will take steps to enforce it.  The practices 
covered by the second group are not recog
nized by the Commission as violations of 
the law but merely as expressions of the 
industry on the question of ethical trade 
practices. 

Some of the rules already approved by 
the Commission contain interesting provi
sions which might prove of importance in 
the stabilization of an industry, such as 
prohibitions against selling below the cost 
of production or selling below price lists 
which the seller has circulated. Most of  the 
approved rules also contain provisions re
lating to price discrimination, interfering 
with the customers or employees of a com· 
petitor, and the imitation of labels and the 
like. 

The Federal Trade Commission has been 
ready to approve such rules for many years 
but it has only been within the last few 
months that any appreciable number of 
applications have been made to the Com
mission. It appears as though this may be 
a development which will have a far reach
ing effect upon American industry. 

WATCH THAT DISCLOSURE 

INVENTORS and manufacturers frequent
ly inquire as to the liability of a manu

facturer for using, prior to the granting of 

a patent, an invention which the inventor 
disclosed to the manufacturer. This question 
came before two separate United States 
Circuit Courts of  Appeal within the last 
few years and both of them decided that 
where an inventor before applying for or 
receiving a patent discloses his invention 
in confidence to a manufacturer and the 
manufacturer makes use of the invention 
without the consent of  the inventor, the 
inventor is  entitled to compensation or 
damages for the use of his invention even 
prior to the date of his . patent should a 
patent be granted. In both of the cases 
referred to above, the inventor ultimately 
secured a patent for his invention on one of 
which the patent was declared invalid, but 
the interesting feature of the two cases 
resides in the fact that the inventor was 
allowed damages for the period during 
which the invention was used prior to the 
granting of  the patent, not on the theory 
of patent infringement, but on the theory 
of breach of  confidence. 

In one of the cases the Court held that 
it was not necessary that the invention be 
expressly submitted to the manufacturer in 
confidence but the mere fact that the manu
facturer requested that the inventor disclose 
the invention to him was sufficient to con
stitute confidential relationship. Inventors 
seeking to protect themselves under the 
doctrines laid down in these two cases 
should take such precautions as to enable 
them to prove that their inventions were 
submitted under circumstances which would 
give rise to a confidential relationship. 
Manufacturers seeking to protect them· 
selves from unjustified claims of  breach 
of confidence should preserve careful rec
ords of all inventions conceived and de
veloped in their organization and of all 
disclosures of inventions made by outside 
parties. 

These cases serve to emphasize the im
portance of making and preserving complete 
records of all inventions in the manner out· 
lined in the article entitled "A Weapon for 
Inventors," which appeared in the August 
1936 number of Scientific American. 

UTILITY IN A GAME OF 

CHANCE ? 

IN an interesting case of rather recent vin-
tage, a Federal District Court has re

vealed the hereditary American moral 
position on the question of gambling by 
declaring that a patent on a mechanism 
of the class sometimes referred to as "slot 
machines" was invalid and lacking in 
utility. The owner of the patent contended 
that the patent related to a vending ma
chine. The device in question consisted 
of a cabinet with glass walls having a num· 
ber of articles of merchandise on display 
therein and in which was located a beam 
and scoop. By manipulation of  the handle, 
the customer could adjust the position of 
the scoop and in this manner attempt to 
grasp some particular article therein. The 
Court took the position that the device 
could not be manipulated by the customer 
so as to deliver with certainty the mer
chandise he may desire and for that reason 
the patent was held to be lacking in utility 
and therefore invalid. The Court stated : 
"I do not believe the progress of science 
or the useful arts will be aided by this 
invention." 
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CURRENT BULLETIN BRIEFS 
(BuIletins listed a s  being obtainable through Scientinc A merican can b e  supplied only b y  mail) 

SAFE M OTORING ON AMEIUCAN HIGHWAYS 

is a typescript of a broadcast interview 
between William O'Neil, President of Gen
eral Tire and Rubber Company, and John 
B. Kennedy, noted news commentator. It 
gives Mr. O'Neil's opinions as to highway 
safety. Write for Bulletin 137 A to Scientific 
American, 24 West 40th Street, New York 
City.-3-cent stamp. 

How TO USE THE NATIONAL BETTER BUSI-
NESS BUREAU, while definitely an appeal 

for financial support of this Bureau, tells in 
concise question-and-answer form of  the ac
tivities of the Bureau and how it  can be 
of assistance to business and industry. N a
tional Better Business Bureau, Inc., Ch rysler 
Bui[d.ing, New York City.-Gratis_ 

T ilE  REPUBLIC OF ECUADOR AND HER PRINCI-
PAL AGIUCULTURAL PRODIJCJ'S is  a 20-page 

pamphlet, illustrated with photographs, tell
ing some of the pertinent facts regarding 
this relatively little known country_ Dr. 
Francisco Banda C., Director General of 
Commerce, Department 0/ Foreign Affairs, 
Quito, Ecuador, S. A .-Gratis. 

INDUSTRIAL USES OF MICARTA describes and 
illustrates the many lI ses for a plastic 

material which is  available in a number o[ 
grades and shapes. Many specific applica
tions are shown in photographs ; mechanical 
and electrical properties as well as stand
ard forms available are listed. Write for 
Bulletin 137 B to Scientific American, 24 
West 40th Street, New York City.-3-cent 
stamp. 

130 PHOTO-FAULTS, by Wolf H. Doring, deals 
with the many mistakes that the photog· 

rapher can make from the instant of ex
posure up to the production of  the final 
print in either contact or enlarged form. 
American Photographic Publishing Co., 428 
Newbury Street, Boston, Massachusetts.-
40 cents. 

DC VOLTAGE DISTRIBUTION IN RADIO RE· 

CEIVERS is  prepared specifically for the 
radio service man who desires to keep up  
to the minute with h i�  work. It provides a 
background of knowledge that cannot he 
found elsewhere in such compact form. 
John F. Rider, Publisher, 1440 Broadway, 
New York City.-60 cents. 

GRINDING AND FINISHING WITH PORTABLE 
EQUIPMENT tells of the growing field 

of use for portable grinders in many di
versified industries. It also lists the varioll s 
types of abrasi ve wheels and points that 
are available for accomplishing specific 
work. Write for Bulletin 137C to Scientific 
American, 24 West 40th Street, New York 
City.-3-cent stamp. 

CALIFORNIA, Volume I, No. 1 of the Maga-
zine of Pacific Business, is prepared with 

a fine format including numerous illustra
tions in color as well as black and white. 
It deals specifically with industries in Cali
fornia. California, Magazine 0/ Pacific 

Business, Ferry Building, San Francisco, 
Cali/ornia.-25c a copy, $2.00 a year by 
subscription. 

Am CONDITIONING-REFRIGERATION-SPACE 
HEATING illustrates and describes com

plete equipment for industry, business, and 
the home. The wide variety of available 
units and central plants is  indicated by the 
tables giving capacities and ratings. Write 
for Bulletin 1 37D to Scientific American, 
24 West 40th Street, New York City.-3-
cent stamp. 

CELESTIAL NAVIGATION, by Albert W. Ames, 
offers to those who may wish to know, 

without a serious study of the subject, the 
relation between navigation and the sun, 
moon, and stars. It is  complete enough for 
practical use and shows how astronomy has 
been simplified in its practical application 
1 0  the latest method of navigation. The 
Candler Company, 1 8 10  34th A venue, Seat
f1 e, Washington.-50 cents. 

TrlE MAKING AND SHAPING OF ALLOY CON-
STHUCTIJRAL STEELS, by E. C. Smith, gives 

first a definition of an alloy steel and leads 
l i P  to modern methods  with a brief summary 
of the early days in steel manufacturing. 
Most of the booklet is devoted to modern 
practice. Well illustrated with a series of 
photographs. Write for Bulletin 137E to Sci· 
entific American, 24 West 40th Street, New 
York City.-B-cent stamp. 

LORD KELVIN-MASTER OF HEAT A ND COLD 
g; ives a hrief summary of the I i  [e and 

work of William Thomson, born June 26th, 
1824, and raised to the peerage as Lord Kel
vin of Largs in 1892. This is  a valuable addi
t ion to the human-interest side of physics. 
The Temperature Research Foundation of 
Kelvinator Corporation, 420 Lexington Ave
nue, New Y orlc City.-Gratis. 

T ifF: MAHOGANY BOOK describes and illus-
trates in 80 pages the various uses for 

mahogany in the decorative arts and also 
shows definitely the distinctive characteris
tics which make mahogany such a beautiful 
and enduring wood. The covers are printed 
in simulated mahogany. ivIahogany Associa
tion, Inc., 75 E. Waeker Drive, Chicago, 
Illinois.-Gratis. 

TOlJRISM IN THE NETHERLANDS INDIES is a 
beautifully prepared booklet describing 

the scenic wonders of Malang, one of the 
high-altitude residential cities of Java. A 
map of Malang and environs is incl uded. 
The Travellers Official Information Bureau 
0/ The Netherlands Indies, Rijswijk 15-
Batavia-C., lava.-Gratis. 

BLONDIN'S AIRCRAFT C HART is a compilation 
of 94 pictures, on one large sheet, ar

ranged in numerical order and illustrating 
1 he evolution of every type of  aircraft. Each 
one is briefly yet comprehensively described. 
Blondin Chart Co., P. O. Box 34, Los 
Angeles, California.-$ I .OO. 
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TO U LM I N, J r. 

J .  D . ,  L i tt .  D . )  LL. D .  
Member of  the Ohio Bar, 

A.S.M.E., S.A .E., etc. 

THIS NEW BOOK is a practical man
ual on patentable invention, for en
gineers, executives, attorneys and the 
interested layman. 

What is Invention ?  What is not In
vention ? What is Design that is not 
Invention ? Various chapters state the 
RULES and the ANSWERS, based up
on decisions of the courts in over 700 
cases. This treatment, clear and under
standable to layman and lawyer, gives 
the correct answers to questions con
cerning patentability of a particular 
"invention." By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subj ect 
may be immediately located. 

Other chapters : Background of In
vention ; General Characterist ics of 
Invention ; Complete List of all Arti
cles on Invention in English, German 
and French. Bound in cloth; :-\47 pages, 
6 x 9 inches. $5.00. 
PRENTICE-HALL, Inc. 
70 Fifth Ave., New York, N. Y. 

Please sen d me Toulmin's  Invention and the 
Law foT' free examination.  I agree to returll 
book within five days after receipt, o r  ::len d  
checl;: 0 1'  money o rder fo!' $ ;-) . 0 0 .  
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BookB 
THE STORY OF HUMAN ErmOR 
By Joseph Jastrow and 1 5  other scientists 

READERS with a special interest in 
odd and abnormal things will enjoy 

this book. For each branch of science 
a specialist relates the errors into which 
past scientists have fallen. For example : 
error in astronomy ( Stetson ) ,  in geology 
(Mather ) , in geography ( Leighly ) , ill 
physics ( Swann ) . . .  and so on for chem
istry, zoology, physiology, neurophysiol
ogy, anthropology, psychology, sociol
ogy, medicine, psychiatry. Science in the 
past has run up some odd and often 
amusing blind alleys. No doubt some of 
its choicest present-day tenets will be 
recited in another book on error, about 
A .  D .  2036.-$3.70 postpaid .-A . C .  I.  

RADIO FIELD SERVICE DATA 
By A lfred A. Ghirardi, E.E. 

SUPPLEMENTING the l300-page text 
book, "Modern Radio Servicing," this 

second edition brings the radio service 
man strictly up to date for work in his 
field_ The loose leaf form has been adopt
ed in order to make it possible to keep 
the book up to the minute at all times 
by regular periodic supplement sheet 
service. This latest edition covers mod
ern radio receivers from the standpoint 
of trouble shooting, gives information 
on automobile radio receivers and their 
troubles, and lists the characteristics of 
all modern vacuum tuhes. A complete 
series of tables gives valuable data on 
wire sizes. common metals and alloys, 
transformer design, and so on.-$2.70 
postpaid.-- A .  P. P. 
SKYWAYS TO A JUNGLE LABORA
TottY 
By Crace Crile 

THE wife of a famous physician give,; 
a diary accouut, very readable. of 

an expedition to Africa in an airplane, 
in order to study specimens of wild ani
mals.-$2.90 postpaid.-A . G. I. 

COLLECTING STAMPS FOR FUN 
AND PROFIT 
By A. Frederick Collins 

PROGRESSIVE educators have come 
to the realization that the philatelic 

hobby is excellent as an outlet for the 
natural tendency of children to collect 
things. It imparts in painless doses a 
broad knowledge of art, geography, ex
ploration, transportation, natural his
tory, architecture, and so on-all of 
which are covered more or less thorough-
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ly on stumps of all nations. Mr. Collins' 
book is essentially for the embryo col
lector, but it should prove of equal in
terest to those who know how to wield a 
perforation gage. It outlines how a stamp 
collection should be started and how to 
nurse its growth. Historical data that 
every philatelist should know are given, 
as well as a general idea of the printing 
of stamps. The latter portion of the book 
deals with the finer points of philately 
with which this reviewer would not be 
surprised if some of his brother philatel
ists were as unfamiliar as he.-$2. 1 S 
postpaid.-G. C .  B .  R . 

MODERN ALCHEMY 
By Dorothy M. Fisk 

THIS is a lively and graphic account 
of science's latest significant game, 

the transmutation of elements, by a lady 
who is as entertaining as she is well
versed in physics . Its best chapters deal 
with the history of alchemy up to its 
present ultra-modern form, including, 
as they must, the developments in allied 
fields of physics and chemistry. The 
treatment is non-mathematical, the re
sult extremely readable, and, with a few 
minor exceptions, accurate .-$1 .90 post
paid.-J. H. 

PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 
Fourth Edition 

A NYONE who knows welding; and 
ft welding operations should be fa
miliar with this volume now in its fourth 
edition, revised and greatly enlarged . 
It brings up to date every detail of weld
ing operations from the design of struc
tures through to the advanced produc
tion, including methods, technique, pro
cedures, and metallurgy of the many 
metals and alloys which may be welded 
today.-$1 .50 postpaid in U.S.A. , $2.00 
postpaid elsewhere.-F. D. M. 

SO YOU'RE GOING TO A PSYCHIA
TRIST 
By Elizabeth I. A damson, M.D. 

PSYCHIATRY, often confused with 
psychology, is a cat of another color 

-in fact, almost a different animal. 
Psychologists are generally students of 
the human mind. Psychiatrists seek to 
take the kinks out of minds. Psycholo
gists are usually professors at univer-

sl lles, psychiatrists are physicians usu
ally connected with hospitals. This book 
is on the psychiatric side and has to do 
with the kinks in the more or less ab
normal mind and how they are straight
ened out. It is written in simple, straight
forward language. The reader will learn 
a great deal about the motives and mech
anisms of the mind-including his own 
if only he is frank with himself.-$2.65 
postpaid.-A . C .  I. 

MONSTERS & MADONNAS 
By William Mortensen 

IF the amateur photographer can stand 
an intensely satirical commentary on 

his hobby-particularly if he be one 
,,,ho thinks that possession of a good 
camera necessarily makes him a good 
photographer-he will thoroughly enjoy 
the preface to this book which treats par
ticularly of the methods of the artistic 
photographer. If not, he should skip the 
introduction and plunge directly into the 
outstanding full-page illustrations and 
accompanying text which tells definitely 
how certain desirable results were 
achieved. Essentially a book of methods, 
this paper-covered volume with spiral 
binding presents a number of beautiful 
photographs ranging from portraits 
through nudes to the grotesque. No pho
tographer who has the least bit of 
artistic talent can fail to profit by the 
thoughts presented here.-$4. 1 5  post
paid.- -A .  P .  P. 

KENT'S MECHANICAL ENGINEERS' 
HANDBOOK-POWER 
By Robert Thurston Kent, M.E., Editor
i,;-Chief, with the Collaboration of a 
Stalf oj Specialists 

THERE is perhaps no engineer in 
. the country who is not familiar with 
Kent's. A traditional authority, this vol
ume has long since outgrown the pock
etbook size and in this newer volume 
reaches the dimensions SYz by 5% by 
1 % inches. As to its content, an engin
eer need only know that it has been 
brought up to date in every respect. It is 
1226 pages long and should be on every 
engineer's library shelf.-$5.20 post
paid .-F. D. ill. 

WORLD POPULATION 
By A. M. Carr-Saunders 

A N elementary but quite detailed study 
ft of population, with a discussion of 
the causes and consequences of the im
mense expansion in population which 
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has taken place in the past 300 years 
and a statement of the problems which 
arise from the world population posi. 
tion as it is now. The emphasis is on the 
former-the statement of conditions
rather than on detailed or lengthy de. 
bate on what to do about it ; in other 
words, this is not an argumentative book 
but, in the main, a book of facts, and 
its reader would carry away a good 
solid understanding of the subj ect of 
population as a take· off for further 
study. Its author is English.-$4.70, 
postpaid.-A. G. I. 

TWO HUNDRED METERS AND 
DOWN 
The Story of A mateur Radio 

By Clinton B. De So to 

IN probably no other scientific devel. 
opment in history have laymen 

played as great a part as in the growth 
of radio telegraphy. From the very earli· 
est days of wireless communication these 
laymen-"amateurs" in the vernacular 
of the art-have contributed largely of 
their time and skill in searching for the 
solutions to the multitude of problems 
that . constantly beset their paths. The 
history of amateur radio is inspiring, 
due largely to the fact that they have 
been constantly on a frontier, exploring 
sections of the radio spectrum which 
have been cast aside as worthless. As a 
result of these explorations has come 
about the development of short wave 
radio as we know it today. In the present 
book the author has traced this work 
from its beginning to the present, and 
has concluded with a glimpse into the 
future. Every amateur will want this 
book. Anyone interested in radio must 
read it to round out his knowledge of the 
subj ect. 184 pages, limp composition 
cover.-$l . lO postpaid.-A . P. P. 
HANDBOOK FOR THE CURIOUS 
By Paul Griswold Howes, Curator Bruce 
Museum, Greenwich, Conn. 

VARIOUS animals from sponges and 
jellyfish, to worms, starfish, crusta· 

ceans, spiders, molluscs, fish, amphib· 
ians, and reptiles, such as anyone is like. 
ly to see while on a walk, are described 
and identified by photographs in this 
book. The treatment is popular and 
chatty.-$3.90 postpaid.-A. G. I. 

DIESEL APPLICATION PLAN BOOK 
Edited by John W. A nderson 

DONE in a sort of loose·leaf form 
with the new celluloid ring binding, 

this volume contains numerous plans 
for the installation of Diesels in all types 
of plants and vehicles. These complete 
plans are reproduced as blueprints and 
the diagrams are very clear because of 
the size of this book-9 by 12 inches. 
The Diesel engineer, the plant operator, 
or, in fact, anyone planning installation 
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of motive power for any purpose will get 
many valuable suggestions from this 
very readable volume. It contains 239 
pages of text and a large advertising 
section of Diesel engines and auxiliary 
equipment.-$S.20 postpaid.-F. D. M. 

NEW WAYS IN PHOTOGRAPHY 
By Jacob Deschin 

HOW to obtain the best possible reo 
sults with his camera, particularly 

when he does all of his own finishing, 
is the aim of the serious minded ama· 
teur photographer. The Editor of "Cam· 
era Angles" in Scientific American has 
prepared this latest addition to the lit· 
erature of photography with j ust this 
fact in mind. The book is eminently 
practical from every point of view. It 
contains nothing of theory and nothing 
that the advanced amateur will not find 
valuahle in one way or another in the 
course of his work. It covers the whole 
range of amateur photography-some. 
times even bordering on the ways of the 
professionaL It discusses varied phases 
of trick photography, commercial pho. 
tography, photomurals and transparen. 
cies, retouching, infra· red photography 
-in fact, it runs the whole gamut of 
the art, leaving nothing untouched. Ideas 
for photography will be found in plenty 
here ; the average amateur will revel in 
the details given and particularly in 
the excellent accompanying photo. 
graphs.-$2.90 postpaid.-A. P. P. 

LIVE LONG AND BE HAPPY 
By Llewellys F. Barker, Prof. Emer. 
Medicine, fohns Hopkins Univ. 

"HOW to Prolong Your Life and En· 
joy It" is the sub·title of this book 

which discusses the desire to live Ion!!:, 
heredity and longevity, environment and 
longevity, personal habits and longevity, 
and the prolongation of life through the 
prevention and adequate treatment of 
all the main diseases that afflict us poor 
mortals. Most of the book is then de· 
voted to a description of these diseases, 
which would fill in the reader's back· 
ground of information about divers dis· 
eases ( if it did not make him think he 
had them all ) , with data on the methods 
usually employed in treating them-not, 
however, specific data on home treat· 
ment, for this is no old· fashioned "doc· 
tor book."-$2. 1S postpaid.-A . G .  I. 

THE HOUSEHOLDER'S COMPLETE 
HANDBOOK 
By Hawthorne Daniel 

HOW to repair anything from a leaky 
faucet to a leaking roof or from a 

burnt·out fuse to a stubborn heating 
system is told in this comprehensive 
book of 420 pages, which includes an ex· 
cellent index. Assuming that the reader 
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has a few simple household tools, 
he will find himself ready to tackle al· 
most any job around the house if only 
this book is kept figuratively in one 
hand. Illustrated with line drawings that 
clarify the text.-$2.70 postpaid.
A. P. P. 
SCIENTIFIC PROGRESS 
By Jeans, Bragg, A ppleton, Mellanby, 
Haldane and Huxley 

A COLLECTION of lectures on sci· 
ence, delivered before popular audio 

ences in England. Sir James Jeans deals 
with "Man and the Universe" ; Sir Wil
liam Bragg, with "The Universe" ; E. V. 
Appleton, with "The Electricity in the 
Atmosphere" ; Edward Mellanby, with 
"Progress in Medical Science" ; J . B. S. 
Haldane, with "Human Genetics and 
Human Ideals" ; Julian Huxley, with 
"Science and its Relation to Social 
Needs." Largely these are general d i s
cussions.-$2. 15 post p a i d .-A . G. I.  

PROJECTION CONTROL 
By William Mortensen 

THERE is usually a vast difference 
between the ordinary contact print 

produced without any concern for im
proving quality and an enlargement from 
the same negative that has been handled 
by one skilled in the art of proj ection. 
The author of the present book strives 
to make clear those steps and tricks in 
projection which mean the difference be
tween an ordinary enlargement and a 
strikingly beautiful artistic composition. 
He covers such phases as framing, local 
printing, distortion, montage, and tex
ture. The book is beautifully illustrated 
with photographs that defin itely anno
tate the text.-$1 .90 post p a i d .--A . P. P. 

ELECTRICITY 
By W. L.  Bragg, Professor of Physics, 
Victoria University of Manchester 

TRANSCRIPTS of six popula� lec
tures given to a j uvenile audience 

at the Royal Institution in London form 
the substance of this book, which covers 
the elementary ground of applied elec
tricity. What is Electricity ? ;  How Elec
tricity Travels ; Motors and Dynamos ; 
Our Electrical Supply ; Telegraphs and 
Telephones ; Oscillating Electrical Cir· 
cuits-these are the separate titles of the 
lectures, which are lucid and very read
able, and are not noticeably j uvenile, 
though they are elementary. The author 
is a Nobel Prize winner and a noted 
physicist.-$4. 1S postpaid.-A . G. I. 
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-CONTINUED FROM OTHER SIDE 

"But this is only one strand of this great book . . . .  
The other is philosophical, but in  no abstract sense. It 
is the meditation, often agonized, sometimes profound 
and occasionally petulant and despairing, of a leader 
torn between duty to his conscience and duty to his 
cause, of a Hamlet uncertain of the worth of his every 
action . . . .  This is the memoir of a genius recording 
what he believed to be his failure as well as what he 
knew to be his triumph. It is an inextricable mixture 
of a human document, pure l iterature, philosophy, ad
venture, a history and a confession." 

WHY WE OFFER TO GIVE YOU A FREE COpy OF THIS BOOK 
HERE i s  no reader o f  Scientific American 

who will not find it in many ways to his 
advantage to subscribe to the Book-of-the
Month Club ; and we make this offer to 
demonstrate that such is the case. What 

we propose is this :  mail the inquiry postcard below, 
and a copy of the SEVEN PILLARS OF WISDOM will im
mediateLy be put aside in your name, and held until 
we hear whether or not you care to join. In the mean
time, a booklet will at once be sent to you outlining 
how the Club operates. 

No Compulsion to Buy Any Book 

Study this booklet at your leisure. You may be surprised, 
for instance, to learn that belonging to the Club does not 
mean you have to pay any fixed sum each year. Nor does 
it mean that you are obliged to take one book every month, 
twelve a year (you may take as few as four ) . Nor are you 
ever obliged to take the specific book-of-the-month selected 
by the judges. You have complete freedom of choice at all 
times. More than 1 2 5,000 families-composed of discern
ing but busy readers like yourself-now obtain most of their 
new books through the Book-of-the-Month Club. What are 
the advantages that induce them to do so ? 

Books You May Have Missed 

The principal one is that you really obtain and read the 
new books you promise yourself to read. Time and again 
(is it not true ? )  you miss notable new books through pure 
procrastination. No doubt you intended, for instance, to 
read Seven Pillars of Wisdom when it was 
published last year. And have you as yet 
read Gone With The Wind, by Margaret 
Mitchell ; or An American Doctor's Odys
sey, by Victor Heiser, M. D. ; or Drums 
Alollg the Mohawk, by Walter Edmonds ; 
or A FlIrther Range, by Robert Frost ; or 

M A I L  T H I S  C A R D  

• 

N O  S T A M P  N E E D E D  

Days of WI·ath, by Andre Malraux-to mention only a few 
other outstanding books which were distributed widely by 
the Book-of-the-Month Club in the past year ? Over the past 
few years there have undoubtedly been dozens of new books 
which you were very anxious to read at the time, but which 
you would confess sadly you simply never "got around to." 

This would nel'er happen if Yotl belong to the Book-of
the-Month Club. Without a cent of expense, you would be 
kept advised every month, through the most careful book
reporting service that has ever been organized, about all the 
;,nportant new books published, and the Club's unique 
system effectually insures you against missing the particular 
ones you wish to read. 

One Book Free for Every Two Bought 

In addition, there are very marked material advantages 
in belonging to the Club. Records over the past few years 
show that for every two books its members purchased, 011 

the average they received one book Fee. Book-dividends 
alone (which represent a form of profit sharing) amounted 
to more than $1 , 2 50,000 worth last year. 

Here is a remarkable fact : of the tens of thousands of 
families which use this service, not a single one was induced 
to join by a salesman. Every one of them joined upon his 
own initiative, upon the recommendation of friends who 
were already members, or after simply reading-as we ask 
you to do-the bare facts about the many ways (too many 
to outline fully in this space ) by which membership in the 
Club benefits you as a book-reader and book-buyer. 

If you are interested, simply mail the postcard (no stamp 
necessary ) ,  and a free copy of the SEVEN PILLARS OF WISDOM 
will be reserved in your name, pending your reading of the 
booklet we shall send you. 



A FRE E C O py . . .  for your library 

- of a book which until last year was available only in privately 
prin ted copies  valued at $20,000 e ach. Unexpurgated, 
identical with the original text is this special edition of 

SEVEN PILLARS OF WISDOM 

������ HE SEVE� PILLARS OF WISDOM will 

Jr..�15.Jt..�'?-':t.Jf.A.�� be, as It was meant to be, Law
����;1(9..�� renee's monument to posterity. ��T�� It has an exciting story of its 

�i�� �i� own, and for years has partaken 
�� �� of the sensational and legendary �Y?J)�)���1 which surrounded everything 

r;t?.t,�� �w.l�} that Lawrence did. Lawrence 
����ti2J� finishe

.
d. it during six months 

. 
of wrItmg at the Peace Confer-

ence in Paris. Close to 2 50,000 words had been written. 
Then one day while he was changing trains at Reading 
Station near London, he left this manuscript unguarded and 
it disappeared. It has never been recovered. 

Within a few months he rewrote a second draft in 
400,000 words ; but his style was careless and hurried, 
and realizing he would never be satisfied with it, a year 
later characteristically he burned the entire manuscript. 
The third text was begun at once and was composed 
with great care. It is the present one. It was privately 
printed in London and fabulous sums were said to have 
been paid for the few copies sold in England. Twenty 
copies were printed for America, to retain copyright here, 

and the price of these 
was set at $20,000 apiece. 
The money realized from 
the sale of his book 
was donated by Law
rence to charities. Upon 
his death, last year, 
the unexpurgated text 
was given to the world. 

in Arabiall Costume 

"Compiled from a notebook which must often have 
contained hurried items set down in exhaustion and an
guish, expanded into a book in the bitterness of disillu
sion, the SEVEN PILLARS OF WISDOM is neither all narrative, 
all reflection, all memoir, but a blending of every kind of 
writing except formal poetry in complete self-expression . 
. . . Nor is it a clear and simple account of the Arab 
revolt which helped to win the war in the Near East. 
For the truth is that Lawrence was not writing a history 
in this book. . . .  The stream of explanation and narra
tive is made up of many elements. There are studies of 
Arab history and Arab character, the latter brilliant in 
the extreme, and pen portraits of Arabs, Turks, French 
and British leaders of extraordinary wit, shrewdness and 

power, and these and much else are 
floated on a narrative of adventures that 
are terrible, humorous, exciting to a 
degree unequalled in our time, en
riched by descriptions of the desert, 
of Arab life, of the backgrounds of 
critical action, many of which are 
beautiful in a high degree, real mas
terpieces of English prose . . . .  
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