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YOU know that the biggest bore on earth is the 
man or woman who prattles words with no real 

thought behind them-

overs." It is because one gains instant acceptance by 
his convincing speech, while another, often smarter, 
loses his listeners. 

But the well informed man who can't put his ideas 
into the right words is a poor companion, too, and 
is usually a business failure as well. 

It is not sheer chance the way some people get 
what they want, while others must take the "left-
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50 YEARS AGO IN • • • 

(Condensed From Issues of July, 1888) 

AIR CORPS--"The French squadron, now gathering at Toulon for 
the regular summer evolutions, has with it an aerostatic corps 
charged with work of a wholly novel kind. Captive balloons are to 
be sent up from the ships to heights of 300 meters-about 1,000 
feet- • • •  A topographer will go up with the balloon to make a 
sketch of the underlying country, with special reference to roads 
and woods or the position of a supposititious enemy." 

GRAPHOPHONE-"The graphophone, which is shown in the an· 
nexed engraving, is, as its name indicates, a recorder and reproducer 
of sounds. It is the invention of 
Mr. Charles Sumner Tainter, 
and is the result of several 
years' experimentation and the 
subject of many patents, sev· 
eral of which were issued in 
May, 1886. In its construction, 
efficiency has, of course, been 
the first consideration, after 
which the matters of simplicity, 
facility of management, and 
the practical handling of . the 
records or messages have been 
disposed of. The machine is an 
exceedingly simple thing . . . . 
The record cylinder consists 
of paper wound in a peculiar 
way, to cause it to maintain its cylindrical form, the outer surface 
of the paper being coated with a specially prepared wax . . . .  The 
groove constituting the record is microscopic in size, it being only 
three thousandths of an inch wide and about two thousandths deep. 
One hundred and sixty grooves to the inch are cut on the cylinder. 
. . . The machine is driven by connection with any power having a 
fairly uniform speed. In the engraving the machine is represented 
as being driven by a small electric motor." 

IN THE HAREM-"The women in the Sultan's seraglio, at Con­
stantinople, have just been vaccinated, to the number of 150. The 
operation took place in a large hall, under the superintendence of 
four gigantic eunuchs. The Italian surgeon to whom the task was 
confided was. stationed in front of a huge screen, and the women 
were concealed behind it. A hole had been made in the center of the 
screen, just large enough to allow an arm to pass through." 

PAPER ORGAN-"A very original musical instrument has recently 
been constructed at Milan-an organ whose pipes, instead of being 
of metal, are of paper pulp. . . . It is generally agreed that the 
instrument possesses great power, and a sweetness of tone not found 
in organs hitherto constructed." 

STEEL-"The United States and Great Britain produced last year 
three· fourths of the steel and two·thirds of the iron made and con· 
sumed among enlightened nations. The pig iron output was 20,· 
820,771 tons, of which Great Britain produced 7,441,927 tons and 
the United States 6,417,148 tons. " 

SPEED-"The first specially fast express train ever run was in 
1846, on the Great Western road . . .  known as the 'Flying Dutch· 
man,' which name it has since retained. It made the distance of 193 
miles from London to Exeter in four and a half hours, with five 
stops, the full running speed of the train between stations being at 
the rate of 63.9 miles per hour . • . . One of the best authenticated 
tests of locomotive performance was a trial in 1885, over the Bound 
Brook route from Jersey City. In this test . . .  the indicator cards 
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gave a speed as high as a mile in 46 seconds, or equal to 78.26 miles 
per hour." 

ATLANTIS-"The Dominion steamer Alert recently left Halifax, 
N. S., with men and material for the erection of a lighthouse, for 
the third time, on the west end of Sable Island . . • .  The rapid dis­
appearance of this remarkable island is one of the present marvels 
of the North Atlantic. Year by year it lessens in extent, threatening 
soon to be submerged, and its existence at no distant day promises 
to be as great a mystery as the location of the mythical Atlantis." 

SIGNALLING-"Admiral Sir W. Hunt Grubbe 
has recently made some interesting experiments 
at the Cape of Good Hope on the sending of 
signals by means of the rays of an arc lamp re­
flected by the clouds. The luminous fascicle 
from a 100,000 candle power arc lamp was direct­
ed against the clouds by means of a reflector, 
and interrupted according to the heliographic 
code. The dispatch could be read with ease at 
Cape Town. " 

CROTON-"The great aqueduct for carrying 
the water of the Croton River basin to the me­
tropolis, in quantity adequate to supply its 
wants for years to come, is now fast approach­
ing completion." 

CASH-"Machines for registering the amount of cash received are 
among the new appurtenances of well regulated retail establish­
ments in this city. The operator presses a key, which turns the 
register, counts and records the amount paid into the money drawer . 
When the day's work is done, the machine shows the total amount 
of cash received, and the cash in the drawer should correspond with 
the figures on the register. " 

METRIC-"Ten mills make one cent, ten cents make one dime, ten 
dimes make one dollar, ten dollars make one eagle. This is the 
metric or decimal system. It is easily understood by everybody, has 
been in use, in respect to our coinage, ever since the foundation of 
the government. How desirable it is that it should be substituted 
for the old system in all our expressions of weights and measures. " 

BRAKE�"A marine brake has been invented by M. Pagan, and 
was recently tested on the Seine. It consists of a cable having at­
t ached to it a series of canvas cones which open out by the action of 
the water, and exert an enormous retarding force on the vessel. 
Thus the steamer Corsaire, running at a speed of 13 knots, was 
stopped by this appliance in 7 seconds, 34 seconds being required 
when she stopped by reversing the engines without making use of 
the brake." 

AND NOW FOR THE FUTURE 

<l(The tales that skeletons tell, by Prof. Wilton Marion 
Krogman. 

([(Weight tips the scales of industry, by Roger William 
Riis. 

<l(High pressures and their effects on the properties of 
matter, by Prof. P. W. Bridgman. 

<l(Can commercial diamonds be made synthetically?, by 
Lewellyn D. Lloyd. 



Personalities 
• 

In 

Industry 

N"OT only industry but professional 
groups as well have a responsibil­

ity in developing a real public under­
standing "as to the nature and value of 
the technological gifts which society is 
continually receiving," according to Dr. 
Paul Dyer Merica, who shares with the 
late Marconi the distinction of being 
one of the two youngest men ever to 
have received the John Fritz Medal. 
Awarded annually by the four major 
engineering societies of the United 
Slates, this medal was conferred on Dr. 
Merica recently on the occasion of his 
forty-ninth birthday, the citation being 
in "recognition of important contribu­
tions to the development of alloys for 
industrial uses." 

Dr. Merica has come to this honor 
and has evolved this sense of the pro­
fessional man's responsibility to the pub­
lic through a distinguished career which 
has included both the seclusion of re­
search and testing laboratories and the 
hurly-burly of industrial conference and 
direction. A native of Warsaw, Indiana_ 
he studied first at De Pauw University 
and then at the Universitv of Wiscon­
sin which granted him an A.B. degree 
in 1908. Chinese friends whom he made 
wh ile at Madison interested him in 
teaching "Western subjects" in the 
Chekiang provincial college at Hang­
chow. Going to China in 1909, he spent 
the next two years there, and it was 
during this period that he introduced 
laboratory instruction in chemistry and 
physics. 

Matriculating at the University of 
Berlin in the autumn of 1911, he re­
ceived his doctorate magna cllm laude 
three years later. This German "experi­
ence included study of electrochemistry 
and metallography in the Technische 
Hochschule at Charlottenhurg. Dr. 
Merica later returned to the United 
States to join Dr. G. K. Burgess in the 
newly organized Division of Metallurgy 
of the U. S. Bureau of Standards. His 
arrival in Washington coincided with 
the outbreak of the World War, and the 
resu lting interest in light alloys for air­
cra ft construction led to his study of 

P AUL D YER MERICA 
alum inurn alloys and thus to his remark­
able discovery of the mechanism where­
by quenched duraluminum hardened on 
merely standing for a time at room tem­
perature. This research, which has been 
described as "the metallurgical shot 
heard 'round the world," led to the 
formulation of a general law of pre­
cipitation hardening and was subse­
quently found to apply to a wide range 
of steels and alloys. 

But Dr. Merica's work during his five 
years at the Bureau of Standards was 
by no means limited to the metallurgy 
of aluminum. He correctly diagnosed 
the metal failure in the disastrous ex­
plosion of a boiler on the S.S. Jefferson 
and prescribed methods for eliminating 
the hazard. He successfully tackled the 
problem of spontaneous failure through 
stress corrosion of the brass valve stems 
used in the Catskill Aqueduct. To pro­
vide a background for the study of 
rail and similar failures in the United 
States, he made a comprehensive study 
of foreign specifications for materials 
used in railroad construction work. 

Dr. "'lerica's transition into the world 
of industry came in 1919 when he was 
offered a position in the physical labor a­
tory of the International Nickel Com­
pany at Bayonne, New Jersey. There he 
first devoted himself to improving the 
melting practices employed for nickel 
and Monel and to other plant problems. 
Then, in 1922, he was brought to the 
New York office of the company as 
assistant manager of the development 
and research department which was be­
ing established to find industrial uses 
fOI' nickel and its alloys. As director of 
research for this department, he laid the 
groundwork for the present development 
of alloy cast irons and for improvements 
in the physical properties of the nickel­
copper alloys of the Monel type. Becom­
ing techn ical assistant to the president 
in 1930, he developed the series of 
Nickel In formation Bureaus in world 
industrial centers for better co-operation 
between industry and research. In 1935 
he was elected a director of the com­
pany, and a year hter he became a vice­
president. 
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�IGHT SAFETY ACHIEVED 
WITH BUTTONS 

AROUND the curve and over the hill, the highway cdge is 
ft picked out, for hundreds of yards ahead, by the glow of 
one's own car's headlights reflected from simple button re­
flectors made of the plastic Lucite. The installation shown 
above, and discussed in the Digest section of this issue, was 
made on a highway between Detroit and Lansing, Michigan. 
The driver does not have to guess the location of the highway. 
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u. S. Bureau of Public Roads 

" • . .  the great majority of us • • • do not have any 
salient traffic characteristics as a group. We are 
the ones who have the larger part of the accidents. 
Individually our accident expectancy is slight, but our 
numbers are so great that we roll up an appalling casu· 
alty total. The ultimate solution of the highway traffic 
safety problem depends upon • • • driving habits • • ." 

Who Have the 

HIGHWAY ACCIDENTS? By 
R. W. CRU M 

D ire ctor. Highway 
Research Board 

Three Groups of Drivers . . . By No Means a 

Hopeless Prospect . . . Good Teaching Produces 

Safe Drivers . . .  The Key to Accident Prevention 

THE driver is the key to the traffic ac­
cident problem. Without his wrong 
acts there cQuld be few accidents_ 

The sole responsibility is not his, but 
everything that is done in the interests 
of safety must be based upon the effects 
upon drivers' behavior. Builders of ve­
hicles and roads must share the responsi­
bility, but they must take drivers' char­
acteristics into account. 

The driving population may be di­
vided into three significant classes: A 
relatively small group of high-accident 
individuals, a larger group of compara­
tively accident-free persons, and the 
majority of the drivers among whom are 
those who have the bulk of the accidents 
without being especially susceptible by 
reason of proneness to accidents or lack 
of experience. 

It has long been known that certain 
persons are prone to have mishaps while 
driving motor vehicles. It may not al­
ways be possible to show definitely that 
they are responsible for particular ac­
cidents, but for some reason they have 
the unhappy faculty of being on hand 
when such things happen. Although 
there has been extensive popular sup­
position that such accident-prone indi­
viduals are responsible for a major part 
of the accidents, there has been no cer­
tain knowledge of the relative number 

of them in. the whole driving population. 
In order to discover the facts of this 

situation and in the hope that the in­
formation secured might point the way 
to some effective measures for combatting 
the rising tide of highway traffic casual­
ties, the Highway Research Board and 
the U. S. Bureau of Public Roads in co­
operation with the Commissioner of 
Motor Vehicles of Connecticut studied 
the accident records of 29,531 Connecti­
cut drivers, selected at random, for the 
six-year period 1931-1936. In the six­
year period these 29,531 drivers had 
7082 reported accidents. However, 23-
881 drivers had no accidents and 4503 
had one accident, leaving only 1147 who 
had two to seven accidents each. Nine­
teen percent of the drivers had all the 
accidents and only 3.9 percent repeated 
within the six years. 

IF the 7082 accidents had been dis­
tributed impartially among the 29,531 

drivers without regard to personal iden­
tities or histories, it can be computed 
mathematically, on the assumption that 
the accident rate per operator is a con­
stant, that 23,234 would not have had an 
accident, 5572 would have had only one 
accident and 725 would have had two or 
more accidents. Since the accidents did 
not occur in this way it is apparent that 

they were not distributed by chance but 
that the distribution must have been 
affected by some systematic influences. 

There were 647 more drivers who had 
no accident than could be accounted for 
by chance and 1069 fewer drivers who 
had only one accident than could be ac­
counted for by chance. The better-than­
to-be-expected results in these two 
groups indicate that there must be a 
fairly large group of drivers in the popu­
lation who are more than ordinarily free 
from traffic accidents. 

On the other hand, the fact that there 
were 422 more accident repeaters than 
expected indicates the presence of a 
smaller group who for one reason or 
another are more than ordinarily sus­
ceptible to traffic accidents. This excess 
may be taken as a measure of the rela­
tive proportion of really accident-sus­
ceptible drivers. Thus, in the six-year 
period studied, 1.5 percent of the popu­
lation who had about 15 percent of the 
accidents appeared to be accident prone. 
With longer experience this figure might 
increase but it is hardly to be expected 
that many truly accident-prone individ­
uals would stay unrevealed for six years. 

Since the comparison of the actual 
number of accidents in each group with 
the expected number was based on 
chance distribution without regard to 
identities or histories of the drivers, the 
accident-prone group thus defined may 
contain some individuals who are more 
than ordinarily susceptible to accidents 
on account of excessive exposure to haz­
ards, in addition to those who have an 
inherent tendency that way. These can, 
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of course, be segregated by further in­
vestigation; in any case they constitute 
a dangerous element. 

Between the accident prone at one end 
and the fortunate ones at the other are 
the great majority of us who do not have 
any salient traffic characteristics as a 
group. We are the ones who have the 
larger part of the accidents. Individually 
our accident expectancy is slight, but 
our numbers are so great that we roll up 
an appalling casualty total. The ultimate 
solution of the highway traffic safety 
problem depends upon the driving habits 
we develop and upon the attitudes we 
take toward our responsibilities. 

ANOTHER significant fact disclosed 
f\. by the investigation is that the 
younger drivers-16 to 25 years old­
have nearly twice as many accidents as 
would be their share in proportion to 
their number in the population. Of the 
7082 recorded accidents of 29,531 
Connecticut drivers during 1931·1936, 
the drivers younger than 25 years had 
1.83 times as many fatal accidents, 1.53 
times as many non·fatal personal injury 
accidents, and 1.47 times as many prop­
erty damage accidents as might have 
been expected from their relative num­
ber. 

There were 2467 drivers involved in 
fatal accidents in Connecticut during 
1932 through 1936. Of these, 316 were 
less than 21 years of age and had 1.72 
times their share of the accidents. In 
eight yearly samples studied from 
Massachusetts and Connecticut the 
drivers under 21 had from 1.24 to 2.10 
times their share of fatal accidents. 

The net result of these studies has 
been to point out three groups in the 
driving population toward which cor­
rective measures should be directed: 
(l) The accident prone; (2) The 
younger drivers; (3) The great rna jor­
ity who are not accident prone nor sus­
ceptible to accidents because of lack 
of experience. 

What of the accident prone? Before 
anything can be done to protect us 
against the accident-prone driver he 
must be identified as an individual, be­
cause in the nature of things this prob-

SCIENTIFIC A M E R IC A N  

Training by doing. Interior of 
a driver-training car, showing 
dual pedals by means of which 
an instructor can maintain con­
trol of the car if the student 
should become panic stricken 

lem calls for clinical ap­
proach rather than general 
educational methods. These 
people probably think they 
are careful in spite of their 
bad records, and that their 
mishaps are due to the faulty 
acts of others. But waiting 
for the persistently bad driv· 

er to reveal himself through a series of 
costly accidents is at best a poor ex­
pedient: The hope is that some means 
may be found for determining a per­
son's driving proclivities in advance. 

Tests for individuals have been de· 
veloped, notably by Lauer at Iowa 
State College and DeSilva at the Har­
vard Bureau for Street Traffic Research, 
to such a point that it is possible to 
determine a person's relation to the 
average for a number of traits that 
presumably should have some influence 
upon his ability to drive a motor vehicle 
safely. In theory a person's ability with 
respect to such attributes as hearing, 
seeing, resistance to glare, angle of 
vision, reaction time, coordination, color 
blindness, physical handicaps, intelli­
gence, and others should give some in­
dication of his potential ability as a 
driver. Through the co-operation of Dr. 
Lauer, Dr. DeSilva and Michael A. Con­
nor, Connecticut Commissioner of Motor 
Vehicles, we recently applied the tests 
to about 3000 drivers with ascertainable 
records. It is hardly to be expected that 
any one test will give a reasonable es­
timate of general ability to drive safe­
ly, and our data in the present incom­
plete state of analysis seem to bear 
this out. 

There can be no question of the value 
of such tests for educational purposes. 
If one has defects in skills that are re­
lated to driving a car, knowing them 
�hould at least make him more care-
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ful and thoughtful about his driving 
habits. But even after the accident-prone 
individuals are identified, there must be 
a third separation: Those of the ac­
cident prone who are amenable to re­
education must be separated from the 
incorrigibles. 

When this point is reached we will 
be ready to act. Those whose hazardous 
tendencies can be corrected may be re­
claimed; the others must be eliminated 
from highway traffic. This is by no 
means a hopeless prospect. Mueh has 
been gained when the avenues for re­
search are so clearly indicated. 

The youthful drivers constitute a 
group we can go to work on right away. 
We know who they are and where to 
find them. We do not know from statis­
tical data whether the principal factor 
in their bad reeord is lack of experi­
ence, immature judgment, excessive ex­
posure, or lack of proper training. 
There is, of course, no substitute for ex­
perience, but immaturity can be correct­
ed by time and certainly poor training 
can be changed for the better. 

W ITHOUT waiting upon further 
study of cause and effect, driver 

training should reeeive the serious at­
tention of the nation for it is one ob­
viously remedial measure that promises 
effective results. Present methods of 
training motor vehicle drivers are by 
far too haphazard. In 14 states anyone 
of lawful age may drive without exam­
ination. In only 30 states is some form 
of examination compulsory. And even 
then the applicant is not required to 
demonstrate much more than his ability 
to handle the vehicle under ordinary 
circumstances, his acquaintance with 
the motor vehicle and traffic laws of his 
jurisdiction, and the fact that he is rea­
sonably sound and in working order 
physically. The examiner finds out little 
about his attitude, judgment, or be­
havior in the face of emergency. 

When we consider that each new 
driver has either been self-taught or 
has been taught only the mechanical 
manipulation of the eontrols and steer­
ing apparatus, and has been left to him-

A step in the right direction. Model of a driver-training field, where the novice 
can make mistakes to his heart's content, without endangering lives of others 



self to develop his real driving technique 
and attitude, is it any wonder that bad 
driving habits so often have their ef­
fects at crucial moments? 

The hope and necessity for the future 
lies in teaching the boys and girls how 
to drive correctly as they come to driv­
ing age. Much is already known about 
what to teach and how to teach it. Pro­
fessor Heyhart of Pennsylvania State 
College has demonstrated that good 
teaching produces safe drivers. The big 
problem is one of ways and means: 
What agencies should give the instruc­
tion? Where should it be given? How 
should a tie-in with the licensing author­
ity be effected? What provision should 
be made for practice grounds? 

It should be apparent by now that 
there is no cure-all for traffic ills, and 
this becomes even more certain when we 
examine the great unclassified group. 
Even if the accident-prone group could 
be liquidated altogether the larger and 
tougher part of the problem would still 
remain. What can be done to lower the 
accident level for the great majority of 
the drivers? Make the vehicles and 
roads as safe as possible for reasonable 
use; in some way instill into the whole 
population a knowledge of better driv­
ing practice; arouse all drivers to a less 
individualistic attitude and to an as­
sumption of greater personal responsi­
bility. Most of us drive prudently most 
of the time but enough of us do wrong 
things every day to kill 100 people, to 
say nothing of injuries and damage to 
property. 

A S a class we are collectively horrified 
ft at the situation, but individually 
we are indifferent because we do not ex­
pect to hilVe an accident ourselves and, 
drunk or sober, we are convinced we 
are good drivers. This is a serious fact 
that must be taken into account. 

There is another compelling reason 
why the proper training of new drivers 
is so important. If all new drivers could 
be properly trained as they arrive it 
would take only 25 or 30 years to clear 
up the . whole problem of driver educa­
tion. When adequate training facilities 
are provided, their use should not be re­
stricted to new drivers. The motor­
vehicle administrators will find many 
who need retraining and many older 
operators will welcome an opportunity 
thus to improve their driving habits. 

In the meanwhile, of course, the edu­
cational efforts being made by towns, 
cities, states, and many public spirited 
organizations must be supported and 
encouraged. Results, though perhaps 
slow in appearing, must ensue. 

It would help if we could all adopt 
the frame of mind that we must be in 
some way at fault ourselves whenever 
we get into a risky situation or are in­
volved in even a minor mishap. There 
is considerable truth in the thought: 

" • • • The driver is entitled to 
roads that are safe for teason­
able.use • • •  " A divided high-
way on which the drivers are 
protected by separation of 
traffic in opposite directions 

"Good drivers do not get 
into tight places." Some 
people can adopt such a 
judicial attitude toward 
their own acts; for others 
it is difficult and for many 
it is mentally impossible. 
Nevertheless the point is 
worth making. 

Much can be done to 
lower the accident rate 
through control of traffic, 
but there is urgent need for 
unification of practice 
throughout the nation. The 
driver is entitled to uniform 
rules, regulations, and prac­
tices in everything that af­
fects driving habits: He is 
entitled to freedom from 
conflicting and meaningless 
laws and regulations. When 
these conditions prevail uni-
versally it will be reason- ('ourte.y M",.achusctts State mgt,....y Department 

able to expect wide-spread improvement. others as well as to himself to keep it 
Law enforcement is a necessary ad- in safe condition. 

junct to traffic control but it is axioma- The victims of two out of five traffic 
tic that no law affecting the entire pop- accident deaths are pedestrians and in 
ulation can be enforced without popu- a large proportion of the reported cases 
lar support. It follows, therefore, that they are at fault. A significant fact is 
regulatory measures that are needed for that of 1238 pedestrians killed in Conn­
safety must be sold to the public. Re- ecticut during 1932-1936 inclusive, only 
mark able results have been secured in 48 were operators of motor vehicles. 
Evanston, Illinois, and several other This shows the necessity of impressing 
cities by using police power from the upon the non-driving puhlic the difficul­
standpoint of accident prevention; ties of handling motor cars in heavy 
through this type of activity the law- traffic and the fact that although a 
enforcement agencies may contribute walker can clearly see an approaching 
much toward lowering the accident rate. vehicle, conditions may be such that the 
Drivers en masse do not seem to be in- driver may not see him. It is quite possi­
fluenced much by reading in the papers ble that a man may be within the visi­
the record of arrests, convictions, and bility range of a car's headlights and 
license revocations, but most of us can still the driver may actually not see him 
be impressed into carefulness by fre- until it is too late. 
quent sight of uniformed policemen. The driver is entitled to roads that 
More patrolmen on the road should have are safe for reasonable use, and he is 
salutary effects. entitled to some measure of protection 

THE biggest objective is to get the 
drivers trained so that they will in­

stinctively do the right things, and thus 
avoid conflict with the law. 

This is the story about the driver 
but it cannot be ended without noting 
that the responsibility is not all his. 
The other three factors-vehicle, road 
and man on foot-must be brought into 
proper relation with safety before the 
job will be done. 

It is perhaps needless to say that the 
driver is entitled to a vehicle which is 
originally safe for reasonable use, and 
that thereafter he has a responsibility til 

against the hazards beyond his control 
-the acts of other drivers, acts of pedes­
trians, and blind intersections. He is 
entitled to a national system of signs 
and signals, the meanings of which are 
exact and unmistakable. 

Enough has been said to show that 
the lowering of the accident level is a 
task of great magnitude, but not an im­
possible one. It will take continuous 
and widespread concerted effort for a 
long time. Speeds are too great, vehicles 
too mobile, and men too fallible for us 
to expect entire freedom from accidents, 
but it is self-evident that the accident 
rate is far above an inevitable minimum. 
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Changed Conditions 

THAT the airplane has pushed the 
first line of defense of our shores 

500 to 1000 miles out to sea, Captain 
Jonas H. Ingram clearly shows in his 
article beginning on the opposite page. 
That it has voided the protection of the 
"narrow seas" for Great Britain is point. 
ed out in a lengthy editorial in our con· 
servative contemporary, The Engineer, 
of London. 

With ill·concealed longing for the 
days-centuries of them-when Bri· 
tain's policy "could be different from 
that of every other European power," 
the editorial reviews the changes that 
have been wrought since the World War, 
and ends on a note of what might be 
called optimistic resignation: too bad it 
had to happen this way but let's be cheer· 
ful, become acclimatized, and learn to 
carryon efficiently. "After living for 
nearly nine centuries in a land which 
had never been invaded, a land armed 
and protected by the sea, we are now 
obliged to recognize that our island is 
vulnerable and to accommodate our· 
selves to a new state in which the possi­
bility of hostile attack must constantly 
be envisaged . • • •  We are become as the 
rest of Europe; a country with violable 
frontiers. That is a condition which we 
do not fully comprehend; in time we 
shall become accustomed to it as men 
become accustomed to a singing in the 
ears and cease to notice it. We must 
remember, too-it appears to be often 
forgotten-that the effect is reciprocal. 
. . .  If a continental army could strike at 
us in an hour or two, it is equally true 
that we could strike at it. If armadas 
of the air have brought for us a new 
danger, they have for other European 
powers increased an old one, thus 
augmenting their anxieties." There is 
much too much for quotation here, but 
we might add this from the conclusion: 
"But when we have grown accustomed 
to it, when it is just as much of our nor­
mal existence as it is now of all Euro­
pean powers, we shall pursue our course 
hardly aware of it." 

Here is British composure in con­
cerned mood. Changed conditions, in­
deed! Almost too long did the British 
wait; and now they find themselves 
faced with a problem difficult for them 
to understand .. They had, therefore, to 
revamp, almost overnight, their arma­
ments program and simultaneously de­
vise a new approach to international 
problems. Would not this situation ex­
plain the mystery of some of the recent 
commitments and political maneuver­
ing of Britain's international experts? 
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POINT OF 

In expressing the hope that Britain 
will, as usual, find her way safely out 
of the morass, let us not be too cocksure 
about our own position. Britain's situa­
tion teaches its lessons. We, too, have 
waited almost too long. Until very re­
cently, we had built comparatively few 
new naval vessels, had neglected our de­
fenses. Our frontiers may not be violable 
as are Britain's, but that "first line of 
defense" has been our pet delusion for 
years , it has been very lame. Perhaps 
planes may not for years-or decades 
-violate our continental frontiers, but 
sooner or later such a possibility must 
be faced. In the meantime, our sea 
frontiers-vital to our continued peace­
ful existence and well-being-must be 
reinforced by new ships of the sea and 
air lest some daring aggressor covet 
them. Our new naval building program 
and the air-mindedness of the brains of 
the Navy, which Captain Ingram dis­
cusses, constitute a splendid start to­
ward taking up the lag and helping us 
out of our own morass-of self-suffi­
ciency and vaunted invulnerability-in 
which we wallowed for years.-F. D. M. 

Creakily We Move Along 

IF someone has been in an accident 
and lost an arm or a leg, it never oc­

curs to others to regard him with differ­
ent esteem than before. Luck was to 
blame and the same ill luck might have 
hit any of us. 

Similarly, if one has lost the use of 
one of his senses, people do not think 
of holding this against him-why should 
they? To do so would be crazy. Apropos 
of this, in that delightfully frank and 
honest book, "Louder Please," Elmo 
Calkins has pointed out the rational atti­
tude toward deafness. Himself deaf, he 
sees no reason for hiding it, he says. 

Or suppose one of our internal organs 
has gone out of whack, no one then 
dreams of blaming us, for we' deserve 
no censure. 

Now suppose another internal organ, 
the brain, ceases to function properly. 
We call this insanity and for some rea­
son we seem to regard this organ's dys­
function uniquely in the light of some­
thing akin to disgrace. Physicians tell 
us the last fact they can pry out of their 
patients is the existence of insanity in 
their families. Not, however, that this 
attitude on the part of the individual 
is irrational. Indeed, it is an entirely logi­
cal and necessary defense against a 
world which seems to regard insanity as 
blameworthy or at best in an exagger­
ated light. Here, it is the world itself 
which is possibly a little bit "insane." 

VIEW 

Because a coming newer enlighten­
ment is thereby indicated, it is encourag­
ing to learn that cured mental patients 
in Illinois are now forming an associa­
tion of former patients of psychiatric in­
stitutions, and will engage in a public 
educational campaign for the purpose 
of changing the attitude of the commun­
ity toward mental disease. We offer them 
our comments as a contribution to that 
campaign. 

There was a time not very long ago 
when the insane were punished. Today 
we look upon this odd attitude with hor­
ror, but we incline to think of our own 
modern attitude as enlightened. Per­
haps, however, it is not even yet quite 
so fully enlightened as we appear to 
think it is.-A. C. I. 

Today-Tomorrow 

A N event of vast significance for the 
.tl. future was witnessed late in May by 
a large group of educators, publishers, 
and others vitally interested in the pro­
motion of cultural activities. At that time 
was dedicated, at Oglethorpe University, 
Atlanta, Georgia, a crypt in which is to 
be sealed, for 6000 years to come, a com­
prehensive record of the civilization of 
today. A far distant generation will be 
the beneficiary. 

Every possible contingency has been 
foreseen in planning this gift to future 
archeologists. Far-reaching and world­
wide changes will take place while these 
records lie untouched, ready to spread 
their information to an unknown people 
of the future. It is possible, indeed, that 
the language of that distant time may 
not be English; even this possibility has 
been considered and steps have been 
taken to make available lessons in Eng­
lish for a people which may have lost 
all record of our present tongue. 

First proposed through Scientific 
American by Dr. Thornwell Jacobs, 
President of Oglethorpe University, the 
idea of providing such a sealed and 
guarded history of our age has rapidly 
gained momentum. The list of indi­
viduals and organizations which will 
contribute to the success of the project 
is much too long to include here. But 
we must pay tribute to the far-seeing 
generosity of Dr. Jacobs, whose bound­
less faith and indefatigable efforts have 
guided the plan far along the path to­
ward completion. The first crypt is now 
being filled; it is hoped that others will 
follow. To Dr. Jacobs goes the heartfelt 
thanks of all thinking people for provid­
ing the basis for an altruistic and un­
selfish gift to the world of 6000 years 
hence.-A. P. P. 
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Naval Air Force Efforts Directed Toward 

One Main Obj ective-to Increase the Ef­

ficiency and Striking Power of Whole Fleet 

By J O N A S  H. I N G R A M  
Captain, United States Navy 

THE startling events of the past few 
weeks, preceded by the militant ac­
tions of great nations for the past 

two years, offer a tragic demonstration 
of how quickly an unprepared country 
may be subjected to the will of an un­
scrupulous outside force in total disre­
gard of written treaties, law, morality 
or justice. 

Recently, the President of the United 
States addressed a message to the Con­
gress recommending authorization for 
an increase of the U. S. Navy of approx­
imately 20 percent. This proposed naval 
expansion is to provide adequate na­
tional security and to aid in insuring 
peace. Following this important declara­
tion by the Chief Executive, the Sec­
retary of State enunciated the foreign 
policy of the United States, bflt added 
that "no policy would prove more dis­
astrous than for an important nation to 
fail to arm adequately when internation­
al lawlessness is on the rampage." 

The catastrophic developments in in­
ternational relations have aroused the 
people of this country from an apparent 
apathy in regard to our own defense to 
such an extent that there is more active 
interest being taken in our Navy than 
has been shown in a decade. 

This reborn public interest has arous­
ed open discussion of the fundamental 
principles of security as applicable to 
the Navy. Many opinions have been ex­
pressed by radio commentators, pacifist 
organizations, and other well-meaning 
but poorly informed sources. The result 
has been that the citizen who wants to 
know the facts and who is entitled to the 
information is more or less bewildered 
as to what we have and what we need, 
not only to provide security, but to main­
tain this country in a peaceful and non­
aggressive status. 

The Naval Affairs Committee of the 
House of Representatives have held ex­
tensive and illuminating hearings on the 
Naval Expansion Bill. The testimony is 

The opinions or assertions contained herein 
are the private ones of the writer and are not 
to b e  construed as official or reRecting the 
views of the Navy D epartment or the Naval 
Service at large. 

lengthy but if every CItIZen 
had the time to read it, he 
would be convinced that the 
professional naval officer 
knew much more of the sub­
ject matter than expressed by 
most others appearing before 
the committee. Furthermore, 
the evidence is conclusive that 
weight should be given to the 
opinions of these men who 
have consecrated their lives 
to the study of war at sea and 
who are much better equip­
ped to settle such controver­
sial subjects as "plane ver­
sus surface ship." 

Contrary to general opin­
ion, the Navy is air-minded 
to the nth degree. A modern 
naval officer not air-minded 
would be just as antiquated 
as the · old veteran familiar 
only with square riggers and 
muzzle loading ·carronades. 
The naval officer has, indeed, 
been a pioneer in the develop­
ment of American aviation; 
and there are several naval 
fliers on the active list today 
who received their first training from the 
Wright brothers and Glen Curtiss. On 
the active list today are officers and men 
who made the first Navy transatlantic 
flight soon after the World War. 

THE naval air force has expanded 
quickly and has contributed much 

to the development of aviation in gen­
eral. The naval aviator has co-operated 
with the civilian designer in the progres­
sive developments of planes, engines, 
control instruments and safety devices 
while working in his own field in design­
ing catapults and plane carriers and 
using ingenuity to devise tactics to ac­
commodate the various types of naval 
planes. 

When aviation progressed to the point 
that a plane could be successfully cat­
apulted from a man-of-war, could be 
picked up in a seaway, refueled and sent 
off again, the Navy knew it had some-
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thing worth while. This is a weapon of 
inestimable value. 

A splendid training school for naval 
aviators was established at Pensacola, 
Florida. Ground aviation was incorpo­
rated in the curriculum at the Naval 
Academy, where midshipmen were giv­
en instruction in ground aviation, gun­
nery, aerial navigation, . and commmiica­
tions. 

Each graduating class is subject to a 

rigid physical examination for aviation. 
After two years at sea, a certain per· 
centage of those found physically quali­
fied are selected for flight training. After 
an intensive year's training course, those 
successful in passing all the tests earn 
the coveted "wings" of the naval aviator. 
Many older officers of all grades were 
given the same course of training. The 
net result is that the Naval Air Force 
is manned by regular naval officers. 
There has been an exception to this re-
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cently when some college men have been 
taken in as cadet aviators, given flight 
training, and now have flight duty only. 

An accompanying table indicates the· 
percentage of regular line naval officers 
who are qualified first class aviators, 
their paramount duty being aviation. 
These statistics are enlightening and 
may be surprising. At any rate, they go 
a long way to substantiate the statement 
that the Navy is air-minded ; indeed, 
they show that great numbers in the 
regular establishment are actually en­
gaged in duty connected with the avia­
tion arm of the fleet. 

THE non-flying naval officer has 
watched the progress made by naval 

aviation. The Commander-in-Chief of the 
Fleet, his subordinate Commanders and 
Captains of individual ships know what 
service the Air Force can give them. 
The gunnery people on board ship know 
what valuable assistance the Air Force 
can provide in the control of gun fire_ 
The Air Force is valuable in so many 
fields of endeavor that it is a component 
part of the fleet ; it works in close con­
junction with the fleet but, on the other 
hand, is also dependent on the fleet. 

As a consequence, the Navy has the 
same confidence in the air component as 
in the other categories that go to make 
up the fleet. 

The Air Force in the fleet is command­
ed by a flying Admiral. The big plane 
carriers are commanded by flying Cap­
tains who are also regular naval officers. 
A recent Commander-in-Chief of the 
United States Fleet has been a flight 
officer and the present Commander-in-

Phot(lgl':lIlhs u. S. Nary. Otncial 

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

Chief of the United States Asiatic Fleet. 
Admiral Harry F. Yarnell, is a qualified 
naval aviator and has been Commander 
of the United States Fleet Air Force. 

A fleet to be efficient must be in ma­
terial readiness with a trained personnel 
ready to fight on 12 hours' notice or 
less. In view of the fact that it takes from 
two to four years to build a large surface 
ship and from one to two years to build 
up the air force to the strength neces­
sary, we cannot hope to have the de­
sired naval effectiveness prior to 1 942, 
though the psychological effect of this 
building program on any probable foe 
would certainly act as a deterrent to any 
contemplated hostile activity against 
this country. 

Experience has proved that airplanes 
are not capable of operating independ­
ently over vast areas of the open sea. 
For this reason, no fleet operating at 
sea, at great distances from land, can 
be assured of the vital assistance afford­
ed by airplanes unless it provides within 
the fleet itself the means of basing, main­
taining, and efficiently operating such 
airplanes. 

Every combatant ship of our fleet, ex­
cept destroyers and submarines, carries 
its complement of airplanes, varying in 
numbers from 78 operating aircraft on 
the carriers to two to four on other ships. 
Constant training has developed tactics 
for harmonious and efficient co-opera­
tion between air, surface, and sub-sur­
face units to a point where aircraft in 
fleet operations are as much an indis­
pensable part of the whole as any other 
type of ships. Airplanes have not sup­
planted ships, but they have added 

Aircraft are as much a part of the fleet as are surface vessels 
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enormously to the power and efficiency 
of the fleet as a whole. 

There has been presented to the pub­
lic ( but not by the Navy ) the controver­
sial issue of the superiority of the plane 
over the surface ship. This same discus­
sion has been aired before by the sup­
porters of submarines and torpedo boats 
when these innovations came into effec' 
tive being_ The answer is the same ' in 
all three cases. A lone battleship would 
be at a serious disadvantage if attacked 
in force under ideal conditions by any 
one of these three types of units. 

A lone battleship or lone battle line 
attacked by a number of submarines 
would be at a disadvantage. Some of the 
pre-war ships might have been sunk by 
one torpedo hit. To obviate this, the 

1. Total number of line 
officers in the regular 

Aviation in 
No. % 

Navy, January 1, 1938 6327 100 
2. Naval aviators-1st 

line active duty 
Admirals 3 
Captains . 15  
Commanders 52 
Lt. Commanders . . .  162 
Lieutenants . . . . . . . . . .  441 
Lieutenants ( jg)  . .  337 
Ensigns . 1 
Warrant Officers . . 8 

3. Line officers having 
had benefit of ground 
aviation or flight train­
ing . but not in naval 

1019 15.9 

aviation at present . . 453 1 71 
4. Line officers not regu­

lar aviators who have 
flown in naval planes 
in unofficial or semi­
official capacity (es-
timated ) 95 

5.  Estimated percentage 
of line officers who feel 

construction of ships was complicated 
by extra compartmentation and blisters 
so that a ship might receive several tor� 
pedo hits and still be able to maneuver 
and deliver effective fire. In addition to 
this, the destroyer screen was developed 
so that battleships might cruise in sub­
marine waters with no grave danger. 

A lone battleship at anchor, if at­
tacked by a number of planes, would 
undoubtedly be hit. New horizontal pro­
tective and splinter decks would with­
stand many direct hits, and her blisters 
and compartmentation would protect 
against the near hits. The battleship's 
heavy anti-aircraft battery would cer­
tainly do damage but could probably 
not beat off a heavy air attack. 

It is, however, hardly conceivable that 
a lone battleship or lone battle line 
would ever be allowed to be subjected 
to such an attack unsupported. The de­
fense against an enemy air raid is, first, 



our own air force. If we are strong 
enough in the air they won't break 
through. If we are equal to the enemy, 
it is fair to assume that in the ensuing 
dog fight few enemy planes will break 
through and those that do will meet a 
warm reception from the anti-aircraft .... �4i 
batteries of the heavy screening force as ...... . 
well as of. the battle line itself. 

Bombing a moving ship is much more 
difficult than bombing a town or other 
area on shore. Actual bombing records 
under target practice conditions, where 
no opposition is involved and conditions 
are usually ideal, show that the ac­
curacy of bombing against a ship target, 
small in area and free to maneuver at 
high speed, is much less than with a 
target on shore and naturally decreases 

the Navy 
No. % 

that naval aViatIOn is 
a great asset to our fleet 
and who are air-mind-

More than simply "eyes of the fleet"; aircraft are "hornets" as well 

ed to a high degree . 99 + 
6. Number of enlisted 

men qualified pilots . .  396 

7. All other enlisted men 
in aeronautical organ-
ization . . . . .  . . . . . . . . .  18,796 

8. Flying cadets : 

In fleet . . . . . . . . . . . . . . . . . .  .406 
Pensacola . . .  341 

9. Training: 

Total 747 

Naval aviators . .  97 
Naval aviator pilots 140 
Cadets . . . . . . . . . . . . . . . . .  341 

Total 578 

10. Number of service­
able planes in com­
mission October 3 1 ,  
1937 1 134 
Number of planes on 
order . . . . . . . . . . . . . . . .  652 

Total planes 'i786 

with the altitude of the bombing planes. 
The higher they fly, the poorer their 
accuracy. The lower they fly, the greater 
their exposure to anti-aircraft fire. 

When the fleet is disposed in a cruis­
ing formation' or for battle the number 
of highly efficient anti-aircraft guns that 
could be brought to bear on an enemy 
air raid literally amounts to hundreds. 
Actually there are more than 800 five­
and three-inch anti-aircraft guns in the 
fleet. This battery, which is probably the 
largest in the world, is capable of put­
ting into the air more than 8000 rounds 
of shrapnel a minute. Surely enough to 
make the overhead spaces very danger­
ous for any type of plane, bumpy enough 
to jar the most intrepid ace. Their effec­
tiveness cannot be discounted ; they are 
capable of placing a barrage at a greater 
height than 20,000 feet and they are 
effective for direct hits against a fast 
moving target at from 12,000 to 15,000 

feet. They can put out a terrific fire 
against dive bombing. 

There are, therefore, three main de­
fenses against aircraft raids on our own 
fleet. The first and most effective con­
sists of breaking up raids by our own 
air striking force. The second is concen­
trated anti-aircraft fire from the entire 
fleet. The third resides in the armored 
deck protection, compartmentation, blis­
ters and maneuverability of ships. 

Under present-day conditions it may 
be reasonably assumed that no foreign 
fleet could cross either great ocean and 
arrive with sufficient air strength to 
wrest control of the air from our pro­
posed fleet. And with control of the air 
in the area of operations, our fleet should 
be in a position to effect a sudden ter­
mination of the campaign. 

In this connection, it should be noted 
that the advent of the airplane has 
changed both defensive and offensive 
tactics. For example, if the Navy is called 
upon to protect a section of our coast the 
first line of defense must be projected 
seaward 500 to 1000 miles or more to 
prevent effective launching of an enemy 
air attack that far from the coast or to 
prevent the enemy from establishing a 
shore base from which they could initi­
ate an air raid. 

The component parts of a well-bal­
anced fleet are : ( 1 )  The battle line, con­
sisting of heavily gunned and armored 
ships, the backbone of the fleet-able to 
take and give heavy punishment, the 
loci of all offensive and defensive opera­
tions ; ( 2 )  The air force, consisting of 
the plane carriers, carrier planes, ship's 
planes, and the tender shore-based pa­
trol planes ; ( 3 )  The cruiser force ; (4 ) 
The destroyer force ; ( 5 )  The mine force, 
minelayers, and sweepers ; (6) The· sub­
marine force ; ( 7 )  The fleet auxiliaries 
-fuel ships, supply ships, repair ships, 
hospital ships, and others. 

If the veil of secrecy could, for rea­
sons of national security, be raised from 
this fleet so that every one could see the 
practical tests demonstrated by a great 
naval maneuver at sea, the points made 
in this article would be apparent. Any 
doubt as to effectiveness of the various 
elements of the fleet would be removed, 
There would be no question as to the 
need for all the elements that go to make 
up this fleet. Respect for the battleship 
would be re-established. Admiration for 
the air force would be expressed. The 
casual observer would agree with the 
naval officer that our Naval Air Force 
has no peer in the world for its size­
and its size will soon not suffer by com­
parison, 

T
HE Navy makes no attempt to evalu­
ate the relative effectiveness of each 

type component of the fleet. They all 
have certain limitations. The statement 
that any type is superior to any other 
type is misleading. 

No one knows better than the Navy, 
the uses, potency and desirability of a 
powerful air arm. Our fleet without the 
air arm would not be a fleet, nor would 
it be a fleet with only an air arm. 

The Navy will, therefore, do all in its 
power to maintain the proper proportion 
of aircraft to keep our fleet balanced. 
Our people may rest assured that avia­
tion in the Navy will receive enthusiastic, 
intelligent, and sympathetic support that 
will produce an even greater and more 
effective air arm. 

What concerns the Navy most is that 
we may have the ingenuity, initiative, 
and sufficient appropriations to keep our 
fleet second to none, for it is the unani­
mous opinion of your trained naval 
officer that such a fleet will not only pro­
vide this country national security but it 
will be the means of maintaining for us 
the everlasting peace which we so desire. 
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THE COOLEST STARS 
W

E considered last month the ques­
tion of the Sun's temperature­
finding, perhaps to our surprise, 

how many ways there were of definino­
it, and of getting some sort of averag: 
value for the different layers of hotter or 
colder gases from which the light comes 
to us. The question, How hot is a given 
star ? is clearly an even more important 
one for astronomers ; but, unfortunate­
ly, we have a much smaller number of 
ways of answering it. Except in a very 
few cases, we cannot use the reliable 
method depending upon the total amount 
of heat radiated per square mile of the 
surface, for the heat is too small to meas­
ure, except for the brightest stars, and 
the diameter can be observed for only 
a very few. The last difficulty prevents 
us, too, from making the alternative cal­
culation depending on the amount of 
light of a given color which is emitted 
per square mile. We' have to depend 
upon the more complicated conception 
of the color-temperature. It is not hard 
to measure the color of a star's light­
that is, its relative brightness in any two 
known wavelengths ; and it is very sim­
ple, theoretically, to calculate how hot 
a standard radiator would have to be 
to give out these kinds of light in the 
same proportion. The trouble is that the 
gaseous surfaces of the stars are unlike­
ly to behave like a standard solid hot 
body. Even so, we appear to get good 
results, so far as we can test them, for 
most stars. 

To save circumlocution, the writer 
will at this point-with due apologies­
put in just a little algebra. It can be 
shown from the general law of radia­
tion that, if a perfect radiator of radius 
R times the Sun's, and temperature T 
( on the usual Kelvin scale ) were viewed 
as a star, at the standard distance of ten 
parsecs, and its stellar magnitude M 
measured in light of wavelength A, the 
result would be M = A +� where A 

AT'  
is a constant depending on our zero­
point of measurement, and B has the 
value 1.535 X 10" provided that A is 
measured in Angstrom units as usual. 
(This is not an exact formula, and must 
be corrected for very hot stars-with 
which, however, we are not here con­
cerned. ) Introducing the known value 
of M and the approximate temperature 
6000° for the Sun, it is found that for 
visual observations, for which the effec­
tive wavelength is a little less than 
5400A, M v = 

28500 - 5 log R + 0.08. T 
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Results of the Recent Successful Search for Faint 

Exceptionally Red and Infra-red Dwarf Stars . . .  How 

The Temperatures of Such Stars are Ascertained 

By H E N  R Y N O R  R I S R U S S E  L L, Ph.D. 
Chairman o f  the Department o f  Astronomy a n d  Director o f  the Db­
se�vatory at Princeton University. Research Associate of the Mount 
WIlson Observatory of the Carnegie Institution of Washington. 

For photographic observations ( A4300 ) 
35700 

Mp = -
T
- - 5 log R - 0.56. The dif-

ference between the visual and photo­
graphic brightness, called the color-in-

7200 dex, is Mp-Mv = -- - 0.64 or re-
T " 

. 7200 wrItten, T =  . 
NiP --Mv+0.64 

The calculation of the temperature at 
which a standard radiator would give 
out light of the observed color of the 
star is thus made very simple. For a star 
like Vega, for example (Class A ) , M p 
= Mr, and T= 11 ,200° ( closely enough ) .  

The temperatures calculated in this 
way range from over 20,000° for the 
blue-white stars of Class B to about 
3000° for the red stars of Class M. Evi­
dence that this temperature scale is not 
seriously wrong is afforded by the few 
stars for which we know the diameters, 
and can use the other methods, and also 
by the various degrees of excitation of 
the atoms ( as discussed last month ) 
which are shown in the spectra. 

T
HERE are some cases, however, in 
which the results are obviously 

wrong. The very red stars of Class N 
give out almost no ultra-violet light. If 
one tries to calculate the temperature 
by comparing their visual brightness, in 
the green, with that in the ultra-violet, 
the results come out something like 
10000-an impossibly low value, since 
the spectra show that great quantities of 
carbon vapor are present in the stars' 
atmospheres. Wildt has pointed out that 
these atmospheres, full of molecules of 
various compounds, should absorb ultra­
violet light very strongly, while the cor­
responding effect in the green and yel­
low, though present, is much weaker. 
Since stellar magnitudes increase nu­
merically for faint objects, these atmos­
pheric effects increase M for both kinds 
of light, but much more for the ultra­
violet 'than for the green, and it follows 
from our equation that the calculated 
temperature will be too low. 

For the commoner type of red stars 

(Class M )  the absorption bands of ti­
tanium oxide are very strong in the 
green and yellow, and not prominent 
in the violet, so that the effect works the 
other way, and the calculated tempera­
tures are too high. 

It is obviously desirable to get at least 
partially clear of these difficulties-and 
this may be attempted by measuring the 
magnitudes of the stars with other col­
ors of light. It would be <'If little use to 
go into the ultra-violet-the Earth's at­
mosphere absorbs more, and so do the 
atmospheres of a large proportion of 
the stars. But it is worth while to go the 
other way, into the red and infra-red_ 

Modern photographic plates are sen­
sitive to regions far beyond anything 
that the eye can see, and some of the 
newer ones are fast enough to give good 
images of the stars with a reasonable 
exposure time. 

Successful work has been done in this 
way by several observers-notably by 
Dr. Hetzler at the Yerkes Observatory. 
With suitable plates and color filters, he 
has secured numerous photographs with 
light of average effective wavelength 
8500A, and a smaller number at 9300A 
and has worked out and tested photo: 
metric methods for determining "infra­
red" magnitudes of the stars. The zero­
point from which these magnitudes are 
measured was adjusted so that they 
agreed with the ordinary visual magni­
tudes for a star of spectral class AO 
( for which the photographic magnitudes 
are also adjusted to agree ) .  

If we let A = 8500 in our first equa­
tion, and adjust the constant A so that 
the results agree with the other magni­
tude systems for T = 11 ,200° ,  we find 
by very simple algebra 

18100 
MI = �

T
-- 5  log R + 1.01. 

The difference between the visual and 
the infra-red magnitude, which Hetzler 
calls the infra-red index, comes out 

10400 
Mr-MI = -

T
- -0.93 or, solving for T, 

10400 
T = Mv-MI+0.93 

. Similarly, from the 
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photographic and infra-red magnitudes, 
17600 we find T =  

Mp- MI+L57 
We have now three ways of getting th� 

temperature of a star-but not three 
independent ways ( for the third equa­
tion may be derived from the other two 
by "clearing of fractions" and adding ) .  
For a star which radiated like a stand­
ard "black body" the three results should 
come out the same, barring the 
small influence of errors of ob­
servation. If the results from good 
sets of magnitude observations do 
not agree, it is clear that the star 
does not radiate like a black body_ 
We may then be able to apply 
whatever other knowledge we 
have to decide which of the three 
values is most nearly right. For 
example, for an ordinary giant 
star of Class K, M�Mv is about 
LO and Mv-MI about L5, whence 
Mp-MI= 2_5_ Applying our equa­
tions, we get temperatures of 
4390° ,  4290° and 4340° , respec­
tively_ The rather outrageous sim­
plification which substitutes a 
hypothetical uniform solid sur­
face for the combined effect of the 
hotter and cooler layers of gas at 
different depths in the star's at­
mosphere works remarkably well 
in this case_ 

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

treme cases the visible light is greatly 
cut down by opacity in the star's atmos­
phere, which has less effect in the infra­
red. But, making all allowance for this, 
it is clear that this infra-red survey has 
introduced us to cooler stars than had 
ever been known before_ 

Many of these very red stars are pre­
viously known variables, mostly of long 
period-which was to be anticipated 
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tance and real brightness, will be prac· 
ticable ; but there can be no reasonable 
doubt that they must be bodies of very 
large size. One more look at our equa­
tions shows that, if differences of tern· 
perature alone were at work, the change 
in actual brightness of a star, even in 
the infra·red as its temperature de­
creased, would be almost twice that in 
the infra·red index. A liberal allowance 

for selective absorption still leaves 
us with the conclusion that these 
stars give out much less light per 
square mile than any others. 
Hence it is probable that they are 
of enormous dimensions-with 
diameters very likely exceeding 
that of the Earth's orbit. 

FOR the redder giants, of Class 
M, M p-M v averages about L8, 

Mv-MI, 3_0, and hence Mp-MI, 
4_8_ The corresponding tempera­
tures are 2950° ,  2650° and 2750 ° .  
The agreement i s not so good ; 
but we know that for these stars 
the band absorption makes Mv 

H
ETZLER notes that, in a 
careful survey covering about 

300° square , degrees ( 1/14 of the 
whole heavens ) ,  no infra·red in­
dices greater than ten magnitudes 
have been found_ He suggests that 
this fact may have some astro· 
physical significance_ One possi. 
ble explanation is this : It is prob· 
able that these very large indices 
arise in considerable part from 
obscuration of the visual light by 
bands in the spectrum, as the 
stars grow cooler. If, near some 
limiting temperature, these bands 
reach a maximum of intensity, 
cooling down to this point would 
produce a rapid change in the in· 
dex, as the bands increased, and 
further cooling would have a much 
smaller effect. 

At various times regular readers of Professor 
Russell's monthly articles on astronomy have re­
quested the editors to publish his photograph. 
This is now done without his knowledge, since 
he is on the high seas at the time of insertion 

It would be of great interest to 
observe the spectra of some of 
these very cool stars. Observations 

of the red end, with great reflectors, 
should easily be possible ; but it is 
doubtful whether even the greatest tele· 
scopes can collect enough light to make 
a photograph of the visual part of the 
spectrum possible. 

too faint (numerically, too big ) with­
out affecting either of the others as seri­
ously_ Hence the first of the calculated 
temperatures should come out too high, 
the second too low, and the last be little 
affected. 

These are, however, commonplace ob­
j ects. The most interesting feature of 
Dr. Hetzler's work must have been the 
successful search for exceptionally red 
stars. With the Yerkes 24-inch reflector, 
and the lO-inch Bruce camera, (which 
has a good, sharp, focus for the infra­
red ) stars are occasionally found which 
stand out on the infra-red plates, but are 
almost invisible on plates taken with 
yellow light, and often quite invisible on 
ordinary plates, sensitive only to the 
blue and violet. 

A good many stars have thus been 
found which have infra·red indices 
( Mv-MI ) of 6m or more, and a few 
values run up to 9m or even lorn. A star 
which is 10,000 times brighter in infra­
red light than to the eye must be a 
remarkable object_ Our equation would 
give a temperature of 1500° for an in­
dex of 6m, 1 170° for 8m, and only 950° 
for 10m• It is probable that in these ex-

since it was already known, from meas· 
urements of the total heat radiation, 
that typical stars of this sort had tern· 
peratures of the order of 2000° , and 
often less at minimum. The variation in 
the infra·red is much smaller than in 
visible light. This is to be attributed 
partly to the direct effects of tempera· 
ture-which, as our equations show, 
should produce a range 60 percent 
greater in the visible than in the infra­
red, and partly to increasing band 
absorption in the visual region as the 
star grows cooler. A considerable num· 
ber of the very red stars discovered in 
the new survey have already been found 
to be variable, and more will probably 
turn out in future to be so. 

The newly discovered "infra·red" 
stars all have small proper motions-as 
is indicated by comparison of recent 
photographs with others taken many 
years ago · ( on ordinary plates ) _ This in· 
dicates that, like the long-period varia· 
bles, they are giant stars much brighter 
than the Sun visually, and still brighter 
in infra·red light_ It is likely to be a 
good while before accurate determina· 
tions of proper motion, and hence of dis· 

In addition to these giant stars, Dr. 
Hetzler's list includes a few red dwarfs 
-specially observed. Barnard's star, for 
which M,,= 13_7 corresponding to a 
luminosity 1/3500 of the Sun's, has Mv 
-MI =;, 3m_0 which would indicate a tern· 
perature of 2650° . With this value we 
may go back to our equations and de· 
duce log R = -0_58, corresponding to 
a radius one quarter 'of the Sun's. 

For the faintest known star, Wolf 
359, Mp = 18, M ..  = 16_5, and MI= l L5. 
The temperature comes out 3300 ° from 
Mp-Mv, 1750° from Mv-MI and 2200° 
from Mp-MI. The last value is prob· 
ably the best. It gives log R = - 0.35, 
and makes the radius 45 percent of the 
Sun's. 

Neither of these values is likely to be 
very accurate, but they are enough to 
show that these extreme dwarf stars are 
so faint, not because they are very small, 
but because they are cool. 



MODERN PLANT '-wIZARDRY� 
WHILE riding on a train not long 

ago I happened to engage in a con­
versation with an electrical engi­

neer. After discussing a number of sub­
jects, he casually asked the nature of 
my business. When I told him I was a 
plant breeder he replied : "Oh yes, you 
make crosses between different plants 
and that sort of thing." 

Yes, we do make crosses between dif­
ferent plants, but "that sort of thing," 
as expressed by the engineer, represents 
the remainder of our work. It signifies 
the great mystery concerning the art 
and the science of plant breeding exist­
ing in the minds of most individuals. 
Exactly what does the breeder aim to 
do and how does he accomplish his 
purpose ? What is plant breeding, any­
way ? These questions in one form or 
another have been asked of every plants­
man time and again. 

Plant breeding involves more than the 
cross-fertilization of different individuals, 
or hybridization, as it is technically 
known. Indeed, it involves more than 
the so-called creation of valuable new 
varieties. Any effort on the part of man 
to maintain or improve the heritage of 
plants is rightly classed as plant 
breeding. Note these two phases 
of the breeder's work : to main­
tain and to improve the heritage 
of plants. The maintenance of 
varieties at their original heredi­
tary level is not as spectacular as 
the creation of new strains, but 
its importance is unsurpassed. 
Without careful propagation and 
seed-growing methods, and with­
out the continual elimination of 
off-type plants known as rogues, 
the best varieties would soon 
"run out" and lose much of their 
usefulness. 

Breeders Maintain and hnprove Plant Heritage . . .  

No Magic; Persistence 

. Art and Scien(�c 

and Patience Get Results 

of Great Economic Value 

By K E I T H  C. B A R R O N S  

branches of botanical science, he has 
only to "know his plants" in order to be 
an efficient breeder. By knowing his 
plants, I mean that he must first of all 
be familiar with the types and varieties 
within the species with which he is work­
ing. It is imperative that he understand 
the morphology and physiology of the 
flowering parts of his plants and have 
access to the existing literature on the 
genetics of the particular species in­
volved. Perhaps most important of all, 
he must know what improvements would 
be desirable-in short, what to save and 
what to throw out in breeding operations. 

I once had a mongrel dog that, for my 
purpose at least, was better than any 
pedigreed member of a highly publicized 
breed. But he grew old, and being of an 
extremely complex genetic make-up it 

was useless even to attempt to breed 
another individual with the same temper­
ament and physical characteristics. Fi­
nally, the old mongrel died, and his kind 
was lost forever. Even with so-called 
pure-bred strains of animals, no two in­
dividuals are exactly alike, and we must 
take our chances on transmitting the 
desirable traits of individuals to their 
offspring. But with many plants it is 
different, for, in addition to reproduction 
by seed, the practice of asexual, or 
vegetative, propagation makes it possible 
to perpetuate indefinitely the desirable 
individuals of most woody and many 
herbaceous species. Fruits and nuts prop­
agated by grafting, potatoes grown from 
tubers, flowers increased from bulbs, and 
countless other ornamental plants grown 
from stem cuttings are examples of 

plants increased by vegetative 
means. 

Although cultivated plants 
vary in size from radishes to 
giant forest trees, in botanical 
relationship from mushrooms to 
sunflowers, and in utility from 
wheat to orchids, the same prin­
ciples of genetics govern the 
transmission of hereditable char­
acters from parents to offspring. 
There are also fundamentals of 
breeding practice applicable to 
all plants and certain other basic 
methods which may be used with 
plants within a certain group. If 
one understands these underlv­
ing principles of breeding, whi�h 
are based on a sound knowledge 
of genetics and the various 

Snapdragon breeding. Plants with desired character­
istics are fully caged to insure their self-pollination 

I
F I could have amputated my 
old mongrel's leg and from it 

grown another dog identical with 
the first, except for minor varia­
tions due to differences in en­
vironment, my act would have 
been comparable with these 
vegetative propagation methods. 
No sexual process is involved ; 
so, regardless of what kind of a 
mongrel a plant may be, it can 
be increased year after year with 
no perceptible hereditary change 
with the exception of relatively 
rare bud sports or mutations. 
The winesap apple, for example, 
originated · as an off-type tree 
grown from seed (a seedling, in 
the terms of the breeder ) over 
two centuries ago. Like my mon­
grel dog, this seedling was su­
perior to other members of its 
species, and before it died some­
one grafted its buds on other 
apple root stocks. Thus each tree 
in the vast winesap orchards to� · 
day is a vegetative descendant of 
the original. In fact, genetically 
speaking, each tree is a part of 
that first winesap seedling. 

A seed, like an embryonic an-

14 



JULY , 1938 

imal, is the result of the union of sperm 
and egg cells. When the winesap apple 
is asexually reproduced, hereditary va­
riation is no more likely to occur than at 
any other period in the growth of the 
plant, but if one plants seed of this same 
apple a wide variation in the seedlings 
will result. This variation is due not only 
to the possibility of the seed having as 
the male parent a variety other than 
winesap, but chiefly to the segregation 
or sorting out of the genes that control 
heredity. These tiny entities, present in 
every cell, account for both the like· 
nesses and differences of parents and off­
spring. With plants, as 
with animals, one has to 
expect bad as well as 
good combinations of 
genes. 

The story is told of a 
beautiful English lady 
who was a bit over·op-

timistic on the matter of gene combina­
tions. She addressed a letter to George 
Bernard Shaw as follows : "Dear Mr. 
Shaw : You are by far the most intellectu· 
al man in the entire empire and I am 
considered the most beautiful woman. 
Would it not be fine if we were married ? 
Our children would have your intelli-
gence and my beauty." 

. 

A few days later she received a curt 
reply signed G. B. S., "Madam : .What a 
calamity it would be if they had your 
brains and my figure." 

When plants are grown from seed, 
their reproduction is comparable with 
that in animals except for the fact that, 
with few exceptions, they may be self­
fertilized. Most individual plants pos· 
sess both male and female sex organs 
which makes it possible to inbreed much 
more closely than in animals. In the case 
of many plants, self-fertilization is the 
rule rather than the exception, while 
others are naturally cross-pollinated. 

It is well to emphasize the fact that 
plants grown from seed are often di­
vided into two groups. The first group in­
cludes those that are naturally self-fer­
tilized, such as beans, tomatoes, and 
wheat. Because of continual selfing, gen­
eration after generation, plants in this 
group are inbred to the extent that they 

S C I ENT I F I C  A M E R IC A N 

are genetically pure, or homozygous in 
the terms of the breeder. As a rule, seed 
saved from individual plants will breed 
true for all inherited characteristics, and 
there will be no loss of vigor if new 
strains are started from individual plant 
selections. When a breeder is working 

2 
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Steps in cross-pollinating a tomato 
flower. Cluster is trimmed ( 1 )  to 
leave chosen flower. Its pollen sacs 
are removed ( 2 ) .  Then pollen is 
secured from a male parent ( 3 )  
and used t o  pollinate the chosen fe­
male (4 ) ;  after which it is labeled 
and covered ( 5 )  with glassine bag 

with these naturally selfed plants, he 
does not have to isolate a variety being 
grown for seed purposes from others of 
the same species. Furthermore, individu­
al plant selections do not have to be bag­
ged or caged as neither wind nor insects 
will carry the pollen to any appreciable 
extent. 

The second group includes those 
plants that are naturally cross-pollinated. 
Corn is a fine example, as its pollen is 
blown about by the slightest movement 
of air. When working with these natural­
ly crossed plants, the breeder must con­
trol pollination by some form of isola­
tion either of the entire plant or individu­
al flowers. When he self· pollinates to 

1 
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secure a uniform inbred 
strain, vigor is often lost just 
as when brother and sister 
matings are made with dogs 
or farm animals. Lost vigor 
then has to be regained by 
crossing back with other in­
bred lines which are similar 

to the first with respect to those desirable 
characteristics the breeder wishes to have 
in his new variety. Due to their habit of 
cross-pollination, it is difficult to main­
tain absolutely pure strains of plants 
in this second group. There is usually 
some hereditary variation from plant 
to plant ; therefore improvements can 
often be made merely by selection of 
individuals possessing the most desir­
able characteristics. Because of their 
great uniformity, selection alone is not 
as valuable a technique with varieties 
that are normally self· fertilized. 

PLANT breeding is not unlike natural 
evolution. As expounded by Charles 

Darwin, there is a constant struggle for 
existence among all forms of life. Most 
individuals "can't take it," and only the 
fittest survive. This natural selection of 
the fiUest has been called the guiding 
factor in evolution. When breeding 
plants, man largely eliminates the strug­
gle for existence by proper cultural 
practices ; however, natural selection re­
mains as a guiding factor and is ex­
tended by man's selection of individuals 
and types that fit his needs. All in all, 
the . plant has as tough a time surviving 
in the hands of the breeder as in nature, 
for we are ruthless when discarding in­
dividuals and lines. The difficult part of 
breeding plants is not in securing new 
and different things but in choosing the 
best and eliminating the mediocre and 
inferior. From a few crosses anyone can 
obtain variation in succeeding genera­
tions, but which of the variants are de­
sirable ? Which individuals should be 
saved and which discarded ? 

Selection of individuals is the basis 
of all plant-breeding work. Hybrid­
ization is but a means of increasing va­
riation, a method of producing new com­
binations of characters. Hybridization 
must be followed by selection to be of 
any value. Progeny tests must be grown 
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A corn test plot where very im­
portant variety-testing is conducted 

from plant selections of the seed-repro­
duced species in order to determine 
whether or not they will breed true. The 
establishment of true-breeding lines is 
far from the final step, as they must be 
thoroughly tested in order to determine 
their worth. For example, a tomato 
breeder may save seed from 100 plants 
that appear outstanding in a hybrid 
population. The following year 100 rows 
are grown, each from a different plant se­
lection. Perhaps 20 of these lines appear 
to be breeding true ; that is, each plant 
in the row seems to possess the same 
hereditable characteristics. Eight of 
these twenty lines appear outstanding 
on the basis of general appearance, so 
the other twelve are discarded. A breed­
er cannot introduce eight new varieties 
to tomato growers all at the same time. 
Perhaps the differences between them 
are very slight. Which will he save as 
the progenitor of a new desirable tomato 
variety ? Answering such questions is 
one of the most difficult tasks of the 
breeder. Promising new strains must 
undergo rigorous tests for many things 
such as yield, quality, and resistance to 
disease before their value can be es­
tablished. They must be compared in 
great detail with existing varieties in 
order to determine whether they would 
really make a worth-while addition to an 
already lengthy list. 

WHEN testing plants for resistance 
to diseases, breeders have the aid 

of plant pathologists who have learned 
how to produce artificial epidemics. 
Thus the plants are subjected to natural 
selection of the most rigorous sort. Nat­
ural selection is a valuable aid to the 
breeder in developing varieties resistant 
to winter injury and drought, but again 
he sometimes out-does nature by expos­
ing plants to artificial cold and drying 
winds to determine their true reactions. 

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

In nature, plants did not evolve from 
lower to higher forms because of the 
factors of natural hybridization and se­
lection alone. The genes controlling the 
development of distinct new hereditary 
characteristics did not exist at the bot­
tom of the evolutionary ladder. They 
were formed by sudden changes called 
mutations from one kind of gene to an­
other. Thus, step by step, new plants 
arose by successive mutations, or sports, 
as they are often called. It is the con­
tinual occurrence of such mutations that 
makes it possible for breeders to create 
plant varieties possessing characteristics 
entirely unknown before. The new char­
acters made possible by mutations are 
by no means all desirable. For every mu­
tation that results in a valuable new 

Insects cannot further pollinate 
this hand-pollinated squash blossom 

variety there are hundreds 
that cause a step down the 
evolutionary ladder, a rever­
sion toward an ancestral 
type. Still others produce 
freaks or weaklings of no 
value other than scientific in­
terest. 
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things seedsmen have to fight con­
tinually. The off-type plants or rogues 
due to mechanical mixtures may be re­
duced or eliminated by care in harvest­
ing, storing, and planting. Rogues due to 
natural crossing may be prevented by 
isolating crops being grown for seed, but 
rogues due to undesirable mutations can 
be reduced to a minimum only by the 
constant selection of desirable plants as 
a starting point for future seed crops. 

DURING the course of a conversation 
with an English literature professor 

not long ago the subject turned to the 
plight of the southern tenant farmer 
and the legislation designed to aid him. 
"Why don't these farmers get some 
mares and raise their own mules rather 
than buy them from out of the state ? "  
the professor inquired. " I  should think 
they could save a considerable sum that 
way." I explained that horses do not 
thrive in the lower South due chiefly to 
climatic factors, and that they require 
more care and attention than the aver­
age tenant farmer would give them. "But 
I am talking about mules, not horses," 
the professor protested. "Why don't they 
get mule mares and raise mules from 
them?" I concluded that Shakespeare 
and Chaucer had sadly neglected the 
biology of the mule and hurried the con­
versation along to another subject. 

Like the first generation cross between 
the jack and the mare, which results 
in the sturdy and vigorous mule, many 
plants resulting from crosses between 
two ·individuals of unlike heritage are 
notable for their hybrid vigor. Some, 
like the mule, are sterile and, therefore, 
of no value in themselves unless they can 
be propagated by asexual means. Many 
vegetatively propagated plants owe their 

So-called "running-out" of 
varieties may be due to dis­
ease in many plants such as 
those propagated by cuttings, 
bulbs, and other vegetative 
means. In such cases, a sys­
temic disease is carried from 
plant to plant in the vegeta­
tive part used for propaga­
tion. In seed-grown plants, 
running-out is usually due 
to a change in heredity 
rather than to disease. It may 
be brought about as the 
result of mechanical mix­
tures of seed, natural cross­
ing with other varieties, or 
mutations to undesirable 
forms. These are the three 

Self-pollinating cabbage plant by hand. After­
wards a large hood will cover and protect it 



A flower breeding "work-shop" that covers acres and in which flowers may grow under natural conditions of soil 
and weather. The many scattered cages enclose individual nasturtium plants which have been saved for breeding purposes 

existence as worth-while varieties to the 
fact that they possess outstanding hybrid 
vigor which can be carried on indefinite­
ly. 

With seed-grown plants, hybrid vigor 
can be of commercial importance only 
when it is practical to make crosses on 
a large scale. This has been done in a 
minor way with such plants as the to­
mato and eggplant, both of which yield a 
relatively large number of seeds for each 
hand-pollination, but corn is the out­
standing example of the utilization of 
first-generation crosses as commercial 
seed. Corn is very easily cross-pollinated 
on a large scale merely by the alternate 
planting of varieties which have been 
found to make good parents ; that is, 
varieties which, when crossed, will pro­
duce a first generation that possesses con­
siderable hybrid vigor as well as other 
desirable characteristics. The tassels are 
removed from all plants of the strain 
being used as the mother parent so there 
will be no self-pollination and all seed 
produced on these de· tasseled plants 
must be from cross-pollinations. This is 
the seed that is sold so widely today as 
hybrid corn. In addition to possessing 
exceptional vigor, hybrid corn is noted 
for its great uniformity. The parents 
used in producing such corn are usually 
inbred lines which have been found to 
transmit especially desirable characters 
and remarkable vigor to their offspring. 

MODERN plant-breeding work as 
conducted by the state and federal 

experiment stations is not a "lone·wolf" 
affair. Men with diversified technical and 
scientific specialties often co-operate on 

Photographs courtesy Agricultural Experiment 
Station. Auburn. Alabama ; Associated Seed 
Growers, Inc. ; Bodger Seeds, Ltd. ; Ferry­
Morse Seed Company. 

one breeding problem. The improved 
variety which results cannot be called 
the production of one man, sometimes 
not even of one institution. For exam­
ple, let us look at Thatcher wheat, a new 
variety from the Minnesota Agricultural 
Experiment Station which combines ex­
cellent milling and baking quality with 
high yield and remarkable resistance to 
the dreaded black-stem-rust disease. 
Thatcher is truly a monument to scien­
tific co-operation. It is the product of 
years of cumulative effort on the part of 
specialists in the field of breeding, in 
plant pathology, and in cereal chemistry 
to produce a highly rust-resistant variety, 
the grain of which would make flour to 
suit the most exacting baker and the 
most fastidious housewife. The breeders 
did the hybridizing and selecting neces­
sary to the production of a new variety, 
but working alone they could never have 
accomplished the results that have been 
realized. Milling and baking specialists 
made thousands of tests of grain from 
different strains the breeders had select­
ed. From these small samples they 
ground flour and made loaves of bread so 
the breeder could be informed which of 
his selections would meet the millers' and 
bakers' requirements. The plant pathol­
ogist had to develop a method of creating 
an artificial epidemic of the rust disease 
in the breeding plots so the selections 
could be tested for resistance each year 
and not have to wait for a natural epi­
demic to come along. A grain variety 
must yield well or farmers will not grow 
it even if it does resist the rust which 
so often ruins their crop. Thousands of 
selecti<ms had to be tested for yield in 
various parts of the spring wheat belt. 
Dozens of wheat specialists co-operated 
in this routine testing. Samples of grain 

from small areas were weighed and 
yields in bushels per acre calculated 
from these figures. The particular cross 
which resulted in Thatcher was made in 
1921, but the history of this variety goes 
back much further than that. Each of the 
parents of the Thatcher cross were hy­
brids themselves, one made between the 
varieties Marquis and Immulo, a durum 
wheat, in 1915, and the other between 
Kanred and Marquis in 1918. But the 
breeding of Thatcher really had its be­
ginning long before these crosses were 
made. Back in 1907, following a great 
rust epidemic which swept over the 
spring wheat belt, the Minnesota Agri­
cultural Experiment Station and the 
United States Department of Agriculture 
began a search for a wheat like Thatcher. 
Thus Thatcher is the result of 30 years 
of uninterrupted effort. 

EVEN after the state and federal ex­
perimenters had passed final j udg­

ment on this new variety, and after mill­
ers in Minneapolis had said, "It's O.K." 
on the basis of ear-lot grindings of flour, 
the job was not finished. The task of the 
agricultural extension people, the farm 
organizations, and the farm magazines 
had only begun. They had to tell the 
grower about Thatcher, tell him what it 
would not do in certain localities. It was 
their job to put Thatcher across to the 
farmer. It was up to the seedsmen to 
grow and distribute this new variety in 
the same pure form in which it was first 
released by the experimenters. Indeed, 
the successful plant breeder today must 
first of all be a good co-operator. 

This is  the second of two articles by Mr. Bar­
rons. Readers interested in some of the actual 
results of plant breeders' work are referred to 
his former article " Streamlined Plants" in our 
March issue.-The Editor. 
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MIRACLES 
FROM 

MARBLES 
By A. P. P E C K  

I Fibrous glass, not new but now available for numer-
ous applications through American ingenuity directed 

toward perfection of production, is made from "glassies", 
delight of schoolboys. Marbles are of convenient size and 
shape for feeding to melting tanks in both of the speed 
processes described here for making practical glass fiber 

2 Left center: Glass 
marbles are fed 

automatically to meIt­
ing tanks. In the "con­
t i n u o u s  f i l a m e n t "  
method o f  producing 
textile glass, the molt­

en .marbles flow downward from 
the tank through 102 holes in 
the pot. Thus a filament of glass 
emerges from each hole, to be 
grasped by the operator and at­
tached as a bundle to a rapidly 
revolving steel drum or spool 

3 The combined filaments of 
glass, each only .0002 of an 

inch in diameter, are spooled 
(right) at a rate of a mile a min­
ute. A ten-mile length of fila­
ment is assembled on each spool. 
A %-ounce glass marble can be 
drawn in filament form to a 
length of exactly 159.375 yards 

4 In the "staple fiber" method 
of production, the melted 

marbles are blown by live steam 
under high pressure. The fila­
ments, averaging 15 inches in 
length, pass through a gas flame 
(left) to dry out moisture caused 
by the steam, and to a conveyor 

5 As the dried fibers are blown to the 
conveyor, they are picked up and 

drawn in a cobwebby mass over a series 
of forming wheels (below) which bunch 
the fibers into a loose strand known in 
the textile world as "sliver" (pronounced 
"sly-ver" ) . The photographs were taken 
while the machinery was in motion 



6 Emerging from the forming .wheels, the strand of sliver is wound 
up rapidly on spools. From this point on through the processing 

of fiber glass, most of the equipment used is identical with that em· 
ployed in the processing of other textile fibers such as silk and cotton 

8 One end of a broad 
loom on which glass 

textiles are woven is shown 
at the left. The roll of 
glass thread seen at the 
bottom of the

· 
photo· 

graph is wound to the 
desired size from spools 
such as are shown in il· 
lustration 7 (above, right ) 

9 Right:  An over·aIl 
view of the broad 

loom. Glass thread from 
roll, right, passes toward 
left through shuttles and 
reeds. The fabricated 
cloth is on the roll at ex· 
treme lower left of picture 

7 Whether continuous filament or staple fiber, the textile 
glass is now transferred to twisting equipment. Here two 

102-filament strands are combined to form a single thread_ Four 
strands so twisted are about the size of No. 50 cotton thread 

10 From marbles to cloth is a story of applied science open. 
ing a whole new field for an old·new product. The soft, 

satiny, pure.glass fabric shown below illustrates the possibili. 
ties. Present applications, however, are largely industrial rather 
than domestic ; glass clothes, for example, are still in the future 

I I  Below: Sewing glass cloth with glass thread, making, for the first time 
in history, a completely inorganic fabric. Fiber glass, made by 

Owens-Illinois Glass Company and licensees, is fire, vermin and moisture 
proof, is finding wide use in industry for electrical and thermal insulation, 
in textile and unspun fibrous forms. Its light weight is an added advantage 



Dr. Edward C. Stevenson (at left ) 
and Dr. Jabez C. Street, both of 
Harvard, the co·discoverers, with 
Anderson and Neddermeyer of 
California Tech, of the X-particle 
and the first to measure its weight ; 
also the Harvard automatic cosmic­
ray camera which photographs the 
tracks. of incoming rays, including 
an occasional cosmic X-particle. 
Metal ring is part of a big magnet 

trying to find out at what average rate 
such a particle loses its energy. They 
have attacked the problem with high­
powered mathematics to figure out what 
it should do in theory ; and they have 
studied it in the laboratory to discover 
what it actually does do. 

Around 1934, Bethe and Heitler, two 
of the great theorists of contemporary 
atomic physics, arrived at a solution 
which made both the experimenters and 

AND Now THE X-PARTICLE 
Newest Applicant for M embership in the Atomic 

FaInily May Really be N ew or Merely an Old Friend 

in Disguise . . . Every Day Brings New Data in this 

Most Intriguing Puzzle of Current Atomic Physics 

By J E A N  H A R R I N G T O N  
Wellesley College 

THE latest addition to the atomic 
family has been a somewhat unwel­
come one. Like the sixth child in a 

household which has barely managed to 
struggle along with five, the new particle 
has forced many readjustments upon the 
physicists, who have been hard put to 
find a place for it, to know what to do 
with it, or even to give it a name. 

Discoverers of this foundling of un­
known origin were Carl David Anderson 
and Seth H. Neddermeyer of the Cali­
fornia Institute of Technology. When 
Dr. Anderson tracked down the positron 
in 1932 and thereby won the Nobel Prize, 
he was looking for the tangible trace of 
a particle which had already been theo­
retically predicted. Not so with this lat­
est interloper. It simply thrust itself into 
the field as the only possible solution to 
an otherwise baffiing phenomenon. 

The original clues came from experi­
ments with cosmic rays, suggesting that 
the X-particle was in some way asso­
ciated with those mysterious electric 
charges which stream in upon the earth 
from the depths of outermost space. 
When Anderson and Neddermeyer read 
a paper on cosmic radiation at the In­
ternational Conference on Physics at 
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London in 1934, they hinted, ever so 
slightly, that certain peculiar quirks 
in their data might need a new and 
startling explanation. But it was not un­
til May, 1938, that, backed up by addi­
tional experiments, they came out flatly 
for a new particle. 

In the meantime, Professors J. C. 
Street and E. C. Stevenson of Harvard 
had arrived independently at the same 
answer to the same problem ; and their 
corroboration, appearing only two weeks 
after the Anderson-Neddermeyer pro­
nouncement, launched the X-particle as 
the newest and most intriguing puzzle 
in atomic physics. 

JUST as a commuter uses up energy in 
shoving his way through a subway 

crush, so does a cosmic ray particle in 
traversing the crowded atoms and mole­
cules of any substance. In the atmos­
phere, for instance, the particle collides 
with a molecule of hydrogen here, 
glances off and bumps an oxygen mole­
cule there, losing energy at each en­
counter, playing havoc with whatever it 
hits, and perhaps even breaking itself up 
in a final head-on collision. 

For a long time scientists have been 

the arm-chair physicists happy. It's all 
very simple, they said. The rate at which 
a particle is losing its energy at any 
moment is, in fact, directly proportional 
to the total energy it has at that moment. 
Paradoxical as it sounds, it only means 
that if two particles start out with the 
same energy, they lose it at the same 
rate-that is, the same loss per centi­
meter of their paths through a substance. 
But if one particle is more energetic 
than the other, then its rate of loss is 
greater to begin with, though decreas­
ing as the total energy decreases. 

Anderson, Neddermeyer, Street, and 
Stevenson were among those who tried 
to test out this theory in the laboratory. 
Their procedure was to set up a cosmic 
ray "telescope"-an arrangement of 
counters and lead shields allowing only 
those rays with a given minimum energy 
and direction to pass through. At the 
far end of the telescope is a Wilson 
cloud chamber, that famous device 
which makes it possible to photograph 
the track of a charged particle as it 
whizzes through a gas. 

The next step in the experiment was 
to place the cloud lihamber between the 
poles of a strong electro-magnet. Under 
its influence, the electric charges are 
swerved from their straight line flight, 
and their tracks show up on the film as 
slender curves. Through the center of 
the chamber runs a known thickness of 
metal. This shield completely stops some 
of the tiny projectiles and slows up the 
rest. By comparing its curved track on · 
both sides of the shield, the experi­
menters can tell how much energy a 
particle has lost in colliding with the 
atoms of metal. 

The two California physicists and the 
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two from Harvard have measured hun­
dreds of such tracks. Two facts emerge 
from their research : first, that one group 
of particles fits into the curves of the 
Bethe-Heitler theory of energy loss with 
comforting snugness ; second, that an­
other group has a definitely lower rate 
of loss than the law allows, and is con­
sequently far more penetrating. Such 
particles zip through depths of atmos­
phere or shields of lead impassable to 
the others. A further distinction between 
the two groups is also apparent. The 
law-abiding category consists almost en­
tirely of "shower particles,''' while the 
others occur singly, rarely even produc­
ing showers. 

There were similarities, however, as 
well as differences. All the particles were 
obviously electrically charged, like elec­
trons or protons. Their tracks were there 
to prove it, for the uncharged neutron 
or photon leaves no such visible trace of 
its passage through a cloud chamber. 
Then again, all the tracks were of com­
parable width and length. 

FROM previous studies, the shower 
particles were known to be positive 

and negative electrons. It seemed logical 
to suppose that the more penetrating 
group also consisted of electrons, or at 
least closely related particles, since their 
narrow tracks were so much alike. Had 
they been protons or other more massive 
or more highly charged ions, they would 
have cut a broader swath through the 
cloud chamber. Moreover, protons would 
need tremendous energies to produce the 
six or seven centimeter tracks observed 
for the X-particles. Yet the curvatures 
measured indicated a much lower energy 
range. And again, like electrons and 
unlike protons or any other known par­
ticle, the new group had both positively 
and negatively charged components. 

Here, then, was the problem : Given 
two apparently similar particles, why 
should one behave in a normal, orderly 
fashion, while the other shatters theories 
right and left ? Why should one travel 
through space in single splendor, the 
other in the company of showers ? If 
both are really electrons, as they seem, 
why should one be far more penetrating 
than its twin ? From what source does 
it derive its extra liveliness, and what 
special, innate quality distinguishes it 
from its more sluggish brother ? 

In the quantum theory, charge and 
mass are the only two parameters which 
characterize the electron. The experi-

loA cosmic ray "shower" is a burst of from two 
to hundreds of parti cles, chiefly positive and 
negative electrons. Sometimes they are all ex­
ploded simultaneously from the same nucleus 
by the violent i mpact of a cosmic ray projectile. 
But more commonly the showers are cumula­
tive. building up in steps from a single impact. 
In this  case, an incoming electron interacts 
with a nucleus in its path to produce a photon 
(particle of radiant energy ) .  The photon in­
teracts with another nucleus to produce a posi­
tive and negative electron pair. The pair goes 
on to radiate new photons, the photons produce 
new pairs. and so on until all the original 
energy is di.ss ipated. 

S C I E NT I F I C A M E R I C A N  2 1  

The trail of a cosmic ray X-particle, photographed by Corson and Brode at 
the University of California. By measuring the curvature of the track and by 
counting under a microscope the number of ions per centimeter, they figured 
that the particle must weigh at least 185 times as much as a normal electron 

The trail of a normal cosmic ray electron, photographed by Corson and Brode 
under exactly the same conditions as the one above. Note how much less dense­
ly ionized the track is, compared with that left by the heavier particle 

menters were sure that their new, swift 
particle bore the same unit plus or 
minus charge. That left them only the 
mass to vary. What if the X-particle were 
simply a "heavy electron", its weight in­
termediate between that of the normal 
electron and the proton which is roughly 
1850 times as heavy ? 

There was one logical way to test such 
an hypothesis, and that was to weigh the 
X·particle. Street and Stevenson, its co­
discoverers, were the first to think up 
and carry out that delicate experiment. 
If the particle were really heavier, they 
argued, it should leave a more dense 
track than a normal electron of the same 
energy-not so much denser that it 
could be detected at first glance, but 
enough so that it might, with care, be 
measured. 

The tracks themselves consist of ions, 
atoms which have had an electron or two 
knocked from their outer structure by a 
particle shooting through the cloud 
chamber. The usual procedure in photo­
graphing such cosmic ray trails is to 
gear the camera shutter to click almost 
simultaneously with the passage of the 
particle, so that the lines are clear-cut 
and sharp. Street and Stevenson timed 
theirs to take the picture a second or 
so after the traversal. In the interval 
the tracks spread and diffuse a little, so 
that one can see and count the ions 
individually.' 

The mass can be figured out from a 
complex, relativistic form of the simple 
and familiar equation, E = lj2mv2• E, the 
energy, can be calculated from the cur­
vature of the track or the length of its 
range. The number of ions per centi­
meter of track gives the clue to the vel­
ocity, v. Having computed these two 
quantities, Street and Stevenson pro­
ceded to solve the equation for its only 
2Strictly speaking, it is the condensation of 
moisture on the ions, forming tiny fog droplets, 
which makes it possible to photograph and 
count them. 

unknown, m, the mass of the X-particle. 
Out of some thousand photographs, 

they found only two tracks of unusual 
ionization. One was the easily identi­
fiable trail of a proton. Subjected to the 
above calculations, the other particle 
proved to weigh about 130 times as 
much as an ordinary electron at rest_ 

In the meantime, other physicists have 
been at work trying to "weigh" other 
X-particles. Notable among them are 
Dale R. Corson and Robert B. Brode of 
the University of California, and A. J­
Ruhlig and H. R. Crane of the Univer­
sity of Michigan. The latter two pho­
tographed a densely ionized cosmic ray 
track, made by a particle which they 
figured weighed some 120 times as much 
as the electron. At the date of writing, 
Corson and Brode had obtained and 
measured two more significant tracks. 
The masses disclosed for these were, by 
Street and Stevenson's method of cal­
culation, 185 and 200 times normal. 
They believe, however, that the values 
should be even higher, based on a dif­
ferent relation between ionization and 
velocity from that used by Street and 
Stevenson. Dr. Corson and Professor 
Brode are carrying out further experi­
ments to clear up their disagreement on 
this technicality. But whatever the re­
sults, they will not dispose of the X-
particle dilemma. 

. 

O UT in St. Louis, Dr. George E. M. 
Jauncey, an able Washington Uni­

versity physicist, had an attractive idea. 
If cosmic rays contain what appear to 
be heavy electrons, perhaps some of the 
fast electrons shooting out from ra­
dium-the so-called beta rays-might 
also be heavier than normal. If so, that 
was a possible answer to the "beta ray 
paradox" which has long annoyed every­
one connected with the study of radio­
activity. 

The paradox is briefly this. When a 
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radioactive atom spontaneously throws 
off radiation, it disintegrates into another 
variety of atom. There is a perfectly 
definite difference of intrinsic energy 
between the two kinds and, according to 
the conservation law, the radiation emit· 
ted should carry off exactly that energy 
difference. But in cases of beta ray dis· 
integration, this is not always true. 

Assuming that all the electrons taking 
part in any given transformation have 
the same mass, then they should also 
start out with the same velocity. Instead, 
they vary through a whole spectrum of 
speeds less than that required. To ac· 
count for the missing energy, the "neu· 
trino" was invented. This tiny particle 
was supposed to be electrically neutral, 
and to have j ust enough mass to make 
up for what its electron partner lacked 
in speed. Unfortunately, no one was ever 
able to discover the neutrino experi­
mentally or prove that it actually ex­
isted. 

But let us return to St. Louis and Dr. 
Jauncey. Last fall, he became entranced 
with the idea that the neutrino might 
not be a separate particle at all. Sup­
pose its weight were incorporated, so 
to speak, in the body of a heavy elec­
tron. If he could thus neatly dispose of 
the dubious neutrino and identify the 
puzzling X"particle by the same ma­
neuver, that would indeed be a coup 
d'etat. 

T HE experiment he devised to prove 
his point used radium E as a source 

of beta rays. These electrons he filtered 
through a velocity selector-a tube with 
electric and magnetic fields crossed at 
right angles, allowing only particles of 
a certain speed to pass on through into a 
magnetic field alone-and thence to a 
photographic plate. Electrons with the 
same velocity and mass should all ex­
perience the same pull in the magnetic 
field, and all land on the same place on 
the plate. But electrons with the same 
speed and greater mass should deviate 
less in the field and leave their mark 
on a different part of the plate. 

When Dr. Jauncey developed his films, 
he found, as he hoped, that the electrons 
had not all landed . on the same spot. 
Indeed, they had scattered themselves 
in such a way as to indicate that some 
weighed as much as two and a half times 
normal. 

The reactions to Jauncey's theory and 
experiment have been warmly critical, 
and the pages of the august Physical 
Review have for months been the scene 
of much polite wrangling over the X­
particle. C. T. Zahn and A. H. Spees at 
the University of Michigan immediately 
pointed out that they had entertained 
the same notion before J auncey did, had 
tested it with extensive experiments - re­
measuring the ratio of charge to mass 
for beta rays, and had found no signifi­
cant variation from the classic value. 

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

Jauncey retaliated by saying that, in 
their experiment, their apparatus would 
automatically exclude "heavy electrons", 
leaving only ordinaries to be measured. 
Zahn and Spees retorted that J auncey 
had misinterpreted his own data; and 
that the extra lines on his film were in 
all probability caused by leakage and 
scattering of electrons of other speeds 
in his velocity selector. Dr. Arthur Hol­
ley Compton of the University of Chi­
cago, Nobel Prizeman and an outstand­
ing cosmic ray authority, looked at first 
with sympathy on Jauncey's experi-

Dr. Carl D. Anderson, "Cal Tech" 
Nobel Prizeman, particle finder 

ment and his interpretation of it, then 
changed his mind and offered an alterna­
tive explanation in agreement with 
Zahn and Spees. 

Another blast came from the south, 
where Arthur Ruark and Creighton C. 
Jones had been doing conservation of 
energy experiments at the University 
of North -Carolina. They remeasured 15 
excellent tracks showing collisions be­
tween beta rays and electrons, photo­
graphed by Champion at Cambridge 
University in 1932. Fourteen gave per­
fectly clear·cut evidence that the beta 
particles were normal electrons. The 
fifteenth, while apparently not conform­
ing to the conservation law, was prob­
ably a different kind of collision, and 
in any case could not be explained on 
the hypothesis that the beta particle in 
question was extra heavy. 

At the University of Michigan, H. R. 
Crane sounded still another note of dis­
cord. He reported negative results on 
an experiment trying to prove that some 
beta rays were more penetrating than 
others, as they should be were they 
analogous to the penetrating X·particles 
in cosmic rays. 

Though somewhat dizzied by all these 
attacks and counter·attacks, the layman 
can nevertheless accept the X-particle as 
a physical reality and as a component 
of cosmic radiation. On the question of 
whether or not it is a universally oc· 
curring heavy electron, he had best keep 
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an open mind, at least for the present. 
What about the origin of the X­

particle ? Dr. J auncey believes that it 
acquires its extra weight by collision 
with a photon, absorbing at the impact 
part or all of its radiant energy in the 
form of mass. He computed that the 
particle weighed by Dr. Street, for in· 
stance, must have absorbed a photon 
representing an energy of 4,000,000,000 
electron volts to account for its avoirdu­
pois. Dr. Neddermeyer suggests that, 
since positive and negative X-particles 
occur in approximately equal numbers, 
they are perhaps created in pairs like 
ordinary electron secondaries exploded 
from a nucleus after 'a violent collision. 
But these are only guesses, and, at this 
early stage of the game, one guess is as 
good as another. 

No more is known about the fate of 
the X-particle than about its origin. 

The logical continuation of Jauncey's 
theory would demand that the extra 
mass absorbed from a photon be reo 
leased eventually in the same form of 
radiation. On the other hand, Dr. Street 
has found that a heavy particle whose 
original energy lies somewhere in the 
billion volt range will retain its great 
penetrating power for a while, losing its 
momentum gradually and regularly un­
til it reaches a critical value at about 
400,000,000 volts or less. After that, a 
chance encounter with another particle 
may set off an explosion that blows 
them both to bits. When and why this 
happens, and what the final cataclysm 
is like, Dr. Street does not know yet. 

It is also too soon for anyone to know 
whether or not the X-particle's mass is 
always the same. The values obtained 
have varied all the way from Jauncey's 
2.4 to Corson's 200. The measurements 
made by counting ions at least give reo 
sults of the same order of magnitude, 
but, as Neddermeyer points out, it would 
be all but impossible to detect a particle 
only slightly heavier than the electron 
by this method. 

Jauncey, of course, believes that the 
mass is variable to any extent, a neces­
sary adjunct to his anti-neutrino theory. 
Others have suggested that the quan­
tum theory may apply, and the mass 
may vary only by units. 

Every month, every week, every day 
brings further data to bear on the prob­
lem of the X-particle-what it is, how 
much it weighs, where it comes from, 
where it goes. If Jauncey is right, if it 
is really only an electron in disguise, 
then revolution is imminent in atomic 
physics, spectroscopy, quantum me· 
chanics, and all the related fields where 
the constancy of the rest mass of the 
electron has been a basic tenet. If J aun· 
cey is wrong, one can still expect rad­
ical changes in the theories which must 
now account for an atomic family of 
six instead of five fundamental particles. 



SHASTA DAM 

Site of Shasta Dam, at left ; and, above, the plan, 
with dimens.ions. Note the luxuriant vegetation 

Will Be World's Second Highest . . .  Primary Func­

tion-to Conserve and Regulate Water Resources 

of Sacramento River Valley . . .  560 Feet High 

REVISED plans for Shasta Dam, 
key unit of the vast Central Valley 
project in California, will make it 

the second highest concrete dam in the 
world. 

The design approved by Bureau of 
Reclamation engineers calls for a 
s traight-gravity concrete dam approxi­
mately 560 feet high and 3100 feet long, 
to be erected across the canyon of the 
upper Sacramento River, 13 miles north 
of Redding, California. The dam will 
back up the waters of three rivers-the 
Sacramento, Pit, and McCloud-a dis­
tance of 35 miles to create a conserva­
tion reservoir with a storage capacity of 
4,500,000 acre-feet. 

As originally planned by state en­
gineers, Shasta Dam was to be about 
500 feet high, creating a reservoir of 
approximately 3,000,000 acre-feet. On 
the basis of recent comprehensive stud­
ies of the economic height, considering 
the water resources and the manifold re­
quirements, Chief Engineer R. F. Wal­
ter, of the Bureau of Reclamation, ap­
proved a. recommendation for a reser­
voir of 4,500,000 acre-feet. 

This storage capacity at the selected 
site requires a dam with a crest eleva­
tion 543 feet above the present lowest 
bedrock determined by foundation ex­
ploration. After excavation for the 
necessary cut-off wall below bedrock, 

the dam will rise probably about 560 
feet above the lowest foundation. 

Shasta Dam's only rivals in size will 
be mighty Boulder Dam on the Colorado 
River and Grand Coulee Dam under 
construction on the Columbia River, 
both under the j urisdiction of the Bureau 
of Reclamation. 

IN height, Shasta will be second to 
Boulder, which is 726.4 feet high. 

Grand Coulee will be 553 feet high. On 
the crest, Shasta will be more than twice 
as long as Boulder-3100 feet compared 
with 1282 feet-but not as long as Grand 
Coulee's 4200 feet. In mass, Shasta will 
require approximately 5,700,000 cubic 
yards of concrete, which is considerably 
more than the 4,360,000 cubic yards in 
Boulder Dam and power-house, but 
hardly comparable with the 11 ,250,000 
cubic yards now being placed in Grand 
Coulee Dam and power-houses, now 
under construction. 

Next to these three giants is the Cham­
bon Dam in France, 450 feet high, fol­
lowed by Hetch Hetchy Dam, a part of 
San Francisco's water-supply system in 
the Sierra Nevadas, which recently was 
heightened to 427 feet, and Owyhee Dam 
in eastern Oregon, another Bureau of 
Reclamation structure, which is 417 feet 
high. 

Walker R. Young, of Sacramento, the 

Bureau's construction engineer for the 
Central Valley project, who also was the 
construction engineer on Boulder Dam, 
said Shasta Dam will require concrete 
enough to build a solid monument a city 
block square and slightly higher than 
New York's Empire State Building. He 
said it would take a freight train more 
than 200 miles long to haul the cement 
to be used in mixing this concrete ; and 
that Shasta Reservoir, when full, will 
hold water enough to cover the entire 
city of Chicago to a depth of 35 feet. 

Incidental to the primary functions of 
Shasta Dam will be the generation of 
about a billion and a half kilowatt-hours 
of electricity annually. The initial 
hydro-electric installation will be for 
280,000 kilowatts ( 375,000 horsepower ) 
capacity, with provision for future en­
largement to 350,000 kilowatts ( 470,-
000 horsepower ) .  

Shasta Dam will be one of two large 
concrete dams on the Central Valley 
project. The other, Friant Dam on the 
upper San Joaquin River east of Fresno, 
California, will be 260 feet high and 
3330 feet long, creating a reservoir of 
450,000 acre-feet. Shasta and Friant 
Reservoirs will be operated to conserve 
and regulate the principal water re­
sources of the combined Sacramento and 
San Joaquin River valleys to serve a 
fertile agricultural empire partially 
threatened with reversion to desert by 
drou ght and salinity. More than a mil­
lion acres in the Sacramento and San 
Joaquin basins face an acute water 
shortage which is expected to be reo 
lieved by the Central Valley project. 
-The Reclamation Era. 
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ALUMINUM CAN BE PLATED 
MUCH like television, electroplat­

ing aluminum by a practical, 
fast, and inexpensive method 

such as used for the modest metals, has 
been "just around the corner" for some 
30 years_ During this time, chemists, 
near-chemists, and tinkers, spurred on 
by the large financial rewards that have 
unquestionably awaited a solution to the 
problem, have gone about their many 
and devious ways to discover a method 
that would be commercially practicable. 
Aluminum has been doggedly recalci­
trant ; for years it has successfully and 
completely resisted every effort of the 
inventors. 

Yet the industrial world has waited 
hopefully, and not without good reason, 
for it has been known that 

Long Resisted All Efforts to Plate it . . .  Final 

Success • . .  Process is Cheap, Fast, and Practical 

• • •  Will Greatly Expand Uses of Light �Ietal 

By R A Y  M 0 N D F. Y A T E  S 

Hall's gift of cheap aluminum to hu­
manity was great and good but its com­
plete utilization has been blocked by a 
"dog in the manger" skin invisible to 
the naked eye. 

Nearly 20 years ago, an obscure chem­
ist, William J. Travers, working in his 
small laboratory, vowed to break down 
this skin, to give aluminum a bright, 

finally rewarded when the United States 
Patent Office issued patent number 
1,971,761 wherein was recorded the cul­
mination of 20 years of devotion to a 
single cause. At last aluminum could be 
admitted in volume into an ordinary 
plating establishment ; and the electro­
plater could use the methods that were 
employed in the normal course of plat-

ing the common metals. 
the application of alumi­
num in everyday use could 
be widened immensely 
and profitably if its chem­
ically sensitive surface 
could be covered by a less 
chemically active metal 
such as nickel, copper, 
or chromium_ Aluminum, 
like magnesium and the 
members of the alkaline 
group of metals, has a per­
fectly gluttonous appetite 
for oxygen and this alone 
has been the bugaboo, 
for the oxygen forms a 
plating-resistant coating of 
aluminum oxide as fast 
as fresh surfaces are ex­
posed. Also, this oxide, 

A large variety of common aluminum products may now be 
plated to stop corrosion, permit handling without smudging 

One of the strange fea­
tures of the process which 
is now beginning its com­
mercial debut is that it 
is initiated by stimulating 
the very thing that it sets 
out to defeat-the forma­
tion of what is known as 
an anodic oxide film. It so 
happens that oxidation of 
aluminum surfaces can be 
immensely accelerated by 
having the aluminum form 
the anode in an electro­
lytic bath made up of one 
of a number of solutions 
that will yield oxygen. 
Preparation for this anodic 
process, which leaves the 
aluminum surface  me­

this thin skin of rapidly formed AI,03, 
is anything but agreeable, especially in 
cases where articles must be handled. In 
such cases, the hands of the user soon 
become covered with a gray, greasy-like 
substance that suggests lead. This is 
true not only for virgin aluminum but 
also for its more "hardboiled" alloys. 
Moreover, other base alloys having even 
a small percentage of aluminum dem­
onstrate a healthy and convincing re­
sistance to electroplating. 

AT the present time, the world con­
sumes about 375,000,000 pounds of 

aluminum annually. It is estimated that 
this figure could be greatly increased by 
a chemically resistant plating. Alu­
minum, after all, is more abundant in 
the surface of the earth than iron. One 
of the things standing between it and a 
much-anticipated Aluminum Age is the 
persistent film of oxide less than a thou­
sandth of an inch in thickness. Charles 
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lustrous coat that would place that metal 
higher in the esteem of the world. The 
dogged persistence of the man was in­
spiring. Failure followed failure so rap­
idly that a person with less perseverance 
would have cracked under the strain of 
disappointment_ But not Travers. He 
had an Edisonian philosophy about the 
matter ; he was one of those psycholog­
ically strange fellows who thrive on 
failure. Indeed, each of his failures nar­
rowed the possibilities and helped to 
isolate the final answer. He could plate 
aluminum early in the game, but the 
process was a painfully slow and costly 
one not reducible to commercial prac­
tice. He aimed at forming a plating sis­
terhood between aluminum and brass, 
copper, and the other easily plated met­
als. Others had plated aluminum before 
him but every process was a precarious 
wedding of metals always faced with 
the likelihood of an easy divorce. 

Travers' efforts continued and were 

chanically hard and resistant, is made 
by a brief immersion in a cleanser such 
as sodium cyanide. After rinsing in 
clean water, the freshly anodized alu­
minum is placed in an alkaline bath for 
a second time but here mere cleaning is 
not the object ; rather, the inventor has 
found that this second exposure to the 
alkaline solution modifies the anodic 
oxide film and prepares the surface for 
plating by the ordinary process. Once 
the aluminum emerges from this second 
bath in the alkaline solution and is 
dipped in clean water, it takes its place 
beside either brass or copper and, in­
deed, goes through the same process of 
plating with the same time element, the 
same solutions. Usually it receives a base 
coating of nickel, like other metals, 'be­
fore it is re-plated with its ultimate cov­
ering of chromium, silver, copper, or 
zinc, as the case may be. 

In a sense, Travers really overshot his 
mark in plating aluminum. For some 
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mysterious reason still not understood 
by chemists, the plated surface of alu­
minum often shows more resistance to 
removal than do plated surfaces on other 
common metals. Corrosion tests with 
salt spray, as specified by the United 
States Navy, yield amazing results as 
regards time of exposure. Then, too, 
chromium-plated aluminum pieces have 
been shuttled between refrigeration, at 
30 degrees below zero, and hot spray 
cabinets for weeks on end without show­
ing up any the worse for wear, although 
the uncoated metal was known to heave 
and twist in the throes of contraction and 
expansion. Here an uncanny factor ap­
peats to enter the calculations. The bond 
between the metals is obviously a new 
one. Therein may lie a new and impor­
tant discovery in plating, once the chem­
istry and physics of the matter are 
known. 

The field for the application of the 
Travers process is so wide as to be almost 
unbelievable. Designing engineers may 
now, for the first time, proceed to em· 
ploy aluminum sheets and sand or die 
castings with the same abandon as they 
formerly employed in making use of 
castings of bronze, brass, or iron. Espe­
cially interested will be the manufac­
turers of articles wherein weight and eye 
appeal have heretofore fought a hard-to­
decide battle to determine the prime fac­
tor. Already a large camera manufac­
turer has recognized the Travers process 
as offering a solution to a really light, 
strong, and attractive pocket-size article 
that will not make the carrier appear as 
though he has curvature of the spine. 
Many of the streamline trains that are 
now flashing over the countryside have 
their dining cars serviced with glistening 
trays of chromium-plated aluminum that 
no longer soil the hands of the waiter or 
leave streaks of gray on the spotless 
linen. 

MILADY also stands to benefit from 
easy-to-clean chromium-plated 

ware that needs only the damp cloth to 
restore fully its pristine luster. After 
three years of use over a gas flame, a 
tea kettle emerges from the experience 
as fresh, as clean, and as beautiful as its 
still-unsold counterparts in the stores. 

Already, the airplane manufacturers 
are turning to this new plated aluminum. 
After all, aluminum is the true "sky 
metal." For a given tensile strength, it 
has minimum weight, costs less to carry 
aloft. It would also have been widely 
used in the cabin trim of cruisers in the 
past had it been able to retain its buffed 
luster. One large manufacturer of planes 
has already employed chromium-plated 
pistons in pneumatic brakes. In such 
service, the chromium surface is ideal ; 
it shows a great resistance to wear and 
insures a tightly sealed cylinder. 

From the standpoint of weight, of 
course, the aluminum piston is the ideal 

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

for the gasoline motor. Cast iron pis­
tons-six or eight to the motor-are 
great wasters of power in a reciprocating 
machine. Such pistons move with high 
speed within the cylinders and they 
must be arrested in their motion and 
reversed many times a minute. In such 
cases, the laws of momentum and in­
ertia have been found to be brutally un­
compromising. Being lighter by less 

Soldering to chromium plated on 
aluminum to show tenacity of bond 

than one half, the aluminum piston pro­
vides a greater output in power and 
gives greater acceleration. However, the 
bare aluminum piston does not wear 
well and, after a few thousand miles of  
travel, brings about oil dilution and 
heavy carbonization. In a few cases, such 
pistons have been given an anodized sur­
face and, while this process does in­
crease the useful life of such articles, it 
does not supply the final answer. 

When the Travers process was first 
announced, automotive engineers ' em­
ployed by several of the largest pro­
ducers immediately interested them­
selves in the prospects of a chromium­
plated aluminum piston. At the present 
time, tests are being conducted along 
this line. First, these engineers sought 
to find whether or not the high heat and 
the factors of expansion and contraction 
would adversely affect the plating. Long 
experiments have shown that it does not. 
A recently issued report from the ex­
perimental laboratory of one of the 

A plated aluminum kettle used for 
three years without injury to surface 
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large automobile manufacturers has this 
to say about the tests that have been 
conducted in connection with Travers­
plated pistons : 

"A set of pistons was sent to Mr. 
Travers and plated. These pistons were 
ground .006 of an inch undersize on the 
skirt, .004 to .006 of an inch undersize 
on the lands and .002 of an inch oversize 
on the ring groove width. 

"On previous tests with chrome-plated 
aluminum pistons, it was found that the 
chrome plate flaked off after a 25-hour 
run at 3800 revolutions per minute full 
load. The expected failure did not ma­
terialize and the pistons were sub­
sequently given 25 hours full load tests 
at 3000, 2000, and 500 revolutions per 
minute. Pistons were inspected after 
each 25-hour test and found to be in 
good condition. Cylinders numbered 3 
and 4 were then pre-ignited for 10 min­
utes at 3000 revolutions per minute with 
no effect other than to improve the pol­
ish on the pistons. 

"Piston clearance was checked with 
feelers when the pistons were installed 
and again at the conclusion of the 
above tests. Results given below are 
pounds pull on a .002 of an inch feeler. 

Piston Before Test After Test 
1 12 pounds 1 1  pounds 
2 15 pounds 10 pounds 
3 20 pounds 11 pounds 
4 7 pounds 2 pounds 
5 16 pounds 14 pounds 
6 20 pounds 14 pounds 
7 16 pounds 1 1  pounds 
8 16 pounds 12 pounds 

"FOR further work, four of the plated 
pistons were replaced by produc­

tion pistons in order to serve as an in­
dex of the severity of the scuffing tests. 
The first test consisted of 2% hours of 
full-load operation at 500 revolutions 
per minute with the choke closed as 
much as would still permit the engine 
to fire regularly. This gave excessive 
dilution and presumably greatly reduced 
the viscosity of the oil upon the cylinder 
walls. The engine was then used for 
several weeks in the cold room for car­
bureter starting tests. As the pistons 
were still in good condition, the bleed 
holes in the connecting rods were 
plugged. The engi�e was returned to the 
cold room and subjected to 24 starts in 
accordance with the normal scuffing pro­
cedure. It was later given a more severe 
test in which the engine was started 24 
times and operated at full load at 400 
revolutions per minute as soon as pos­
sible. 

"At the conclusion of these tests, the 
aluminum pistons showed some scuf� 
fing, but the chrome-plated pistons ap­
peared to be in perfect condition." 

This one example of results gives the 
key to some of the future possibilities 
of electroplated aluminum. 



OUT WHERE THE VETS BEGIN 
SOME years ago in Georgia, an in­

spector of the Bureau of Animal 
Industry ordered a group of farmers 

to dip their cattle for ticks_ Suspiciously, 
the Georgians watched him mix the dip­
ping solution_ Still more suspiciously 
they looked on while he drove the ani­
mals through the vaL After the last cow 
had been dipped, so the story goes, one 
of the farmers wheeled about and shot 
the inspector. 

Millions of animals have been inspect­
ed by government veterinarians since, 
and there have been plenty of other in­
stances of opposition as bigoted and sen­
sational. Dipping vats have been blown 
up by dynamite ; guns have been used 
to force inspectors off the premises. In 
New York State, a die-hard old farmer 
took his cows, among the last that were 
to be tested for tuberculosis in that area, 
into the barn and killed them just be­
fore the veterinarian arrived. 

These incidents, however, have never 
deterred the Bureau in the campaign it 
has waged since 1884 to make the ani­
mal kingdom safe for our democracy. 

Though you may never have been 
nearer a farm than Broadway, this work 
directly affects your life. It was one of 
the Bureau's employes, Theobald Smith, 
who proved in 1890 that cattle fever was 
transmitted by ticks. Not only was his 
discovery the first step in the present 
victory over a disease costly to livestock 
owners-ticks, according to the Bureau, 
"carry off more cattle than the old 
thieves did"-but it first established the 
now familiar fact that every insect car­
ries disease germs. Old timers in the 
Bureau like to recall how often Walter 
Reed, when he was doing his work on 
yellow fever, used to drop in at their 
offices to confer with them ; how his trac­
ing it to mosquitoes was a direct out­
growth of their colleague's findings. 
Likewise, knowledge that typhus fever 
and bubonic plague are carried by fleas 
grew out of Smith's research in a disease 
of animals. 

Thanks to the Bureau, the milk you 
drink is practically free from tubercu­
losis germs ; thanks to 800 veterinarians 
who work in its meat inspection division, 
the government-inspected meat you eat is 
free of disease, decay, and dirt ; and the 
animal pharmaceutical products your 
physician prescribes, such as insulin, 
thyroid, and pepsin, come from healthy 
animals. 

The results of its work in animal 
health have been quite as amazing as 
th(rse in the field of human health. 
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Work of Modern Veterinarians Vital to Human 

Health . . . People "Catch" Many S erious Animal 

Disease!; . Vets Study and Rigidly Control Them 

By E D I T H  M. S T E R N  

Eleven of the 35 most important diseases 
of livestock are today completely absent 
in this country and, because of the rigid 
inspection maintained at ports, unlikely 
ever to be imported or re-imported_ Not 
a single case of dourine (horse syphilis ) ,  
for example, was found last year. Im­
ported from France into Illinois in 1886, 
it spread quickly to Montana, and by 
1902 it was found as far south as New 
�Iexico. Through the slaughter of in­
fected animals, gradually it became re­
stricted to only a small area of Indian 
territory in northern Nevada. Today even 
that area, in professional terminology, 
is "clean." 

SEVENTEEN of the 24 remaining dis­
eases are either effectively con­

trolled or approaching complete eradi­
cation. Southern cattle fever, formerly 
prevalent throughout 15 states, has been 
reduced to negligible proportions_ Un­
remitting attacks, since 1906, with "Dip 
that tick" as the battle cry, have re­
stricted it to small sections of two states, 
4 percent of the area formerly affected. 
Hog cholera has been cut 60 percent by 
means of preventive serum. For many 
years losses from this malady alone cost 
swine owners $40,000,000 annually, and 
in the years of greater prevalence they 
rose as high as $70,000,000. 

Perhaps the most widespread and 
complete of the Bureau's triumphs has 
been the virtual eradication of bovine 
tuberculosis_ In 1917, when tuberculin 
tests were first made, it was found that, 
on an average, 5 percent of cattle were 
tuberculous, and in some sections the 
average was as high as 30 percenL It 
was not unusual, in those days, for the 
test to disclose that even on a gentleman 
farmer's model dairy farm, 80 percent 
of his pure-bred herd was infected. To­
day, in 46 of our 48 states, tuberculosis 
is present in less than 0.5 percent of 
cattle. Compare this situation with that 
in some European countries where 50 
percent of the cattle are diseased. Com­
pare it with England, where over 5 per­
cent of all human deaths from tuber­
culosis are caused by infected milk, and 
25 percent of all cases of non-pulmonary 

tuberculosis are traceable to this source. 
In the United States, although at least 
half the milk consumed is unpasteurized, 
humans who have contracted bovine 
tuberculosis are now so rare that medical 
schools find difficulty getting cases for 
clinical demonstration. 

Two annual or three semi-annual tests 
which show a herd clean, entitle the 
owner to a certificate for having an 
accredited herd. However, most owners 
have become so convinced of the benefits 
of the test that, for their own reassur­
ance, they continue to have their private 
veterinarians apply iL Getting a herd 
clean is one thing ; keeping it so is an­
other, and vigilance pays. Tuberculosis 
can be introduced into a clean herd by 
a bull imported for breeding. Its germs 
can lurk in barnyards for a long time 
and start up fresh troubles. Once the dis­
ease has gained a foothold, it increases 
progressively. 

Pride of the tuberculosis eradication 
division of the Bureau is the herd at the 
Soldiers' Home in Washington. It was 
first tested-and found heavily infect­
ed-in 1918. Infected members were 
eliminated and it became the first ac­
credited herd in the United States. Fre­
quent tests have shown that it is still 
clean. 

That there is today always a waiting 
list of herd owners eager to have their 
cattle tested, that 99 out of 100 farmers 
co-operate with the Bureau, is not only 
because they have seen results, but be­
cause of the Bureau's thoroughgoing 
educational as well as enforcement cam­
paigns. It issues 67 publications on ani­
mal disease, of which 1 ,000,000 copies 
are annually sent out in answer to re­
quests. Thirteen motion pictures dealing 
with disease control and livestock health 
were shown, in one year alone, to 80,000 
people. These educational services pro­
mote public health while aiding farmers. 

Skilled laboratory research lies back 
of the strong-arm work of inspection, 
testing, giving "shots," and dipping. For 
the modern D_V.M. ( Doctor of Veteri­
nary Medicine ) is a scientist, and the 
old-fashioned horse doctor is as out­
moded as the buggy his patients drove_ 
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Not only members of the Bureau's staff, 
but any veterinarian who now is gradu­
ated from a veterinary school, must have 
at least a year of college work and four 
years of training in a school of veteri­
nary medicine. Knowledge of bacteriol­
ogy, pathology, and materia medica is as 
much a part of. his equipment as it is 
of the physician's. Like the research 
worker in human diseases, he uses rab­
bits, guinea pigs, and mice 
as experimental subj ects. 

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

intestinal disease called ulcerative en­
teritis ; chickens are not. Foxes in cap­
tivity have some of the same diseases as 
dogs, but take others that have never 
been observed in dogs or other domestic 
animals. The normal blood count differs 
in different species. And a mere list of 
the diseases which one classification of 
domestic animals alone may have is stag­
gering. The Bureau's publication, Dis· 
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been found among ground squirrels in 
the west. Their fleas can spread it among 
humans, and Dr. Shillinger and the Bu­
reau of Public Health are co-operating 
in a campaign of feeding them poisoned 
grain. 

Wild or domestic animals' diseases are 
of direct ' concern to humans, and it is 
often difficult to draw a line between the 
domain of the veterinarian and the pub­

MOREOVER, his work is 
effective. High on a 

hill in Beltsville, Maryland, 
at t h e  a n i m a l  d i s e a s e  
station, there is a herd of 
cows that look healthy 
enough, yet every one of 
them is afflicted with infec· 
tious abortion ( Bang's dis­
ease ) . Some of them are 
about to calve, and white­
coated, rubber-gloved men 
are watching eagerly to 
see how many of the calves 
come to a live birth. For 
three years now, fortified 
by a special appropriation, 
they have been waging in­
tensive war against this 

Because such herds of milkers are carefully inspected, bovine 
tuberculosis among humans in this country is kept very low 

lic health officer. Anthrax, 
rabies, glanders, and tula­
remia ( rabbit fever ) are in­
fectious diseases of man as 
well as of animals. Typhoid, 
septic sore throat, diphthe­
ria, smallpox, and tuber­
culosis are spread through 
milk from diseased cows. 
There are also human dis­
eases which closely resem­
ble corresponding animal 
maladies, though the exact 
relationship is not yet fully 
understood. And there are 
diseases, like undulant fever, 
which have the same causal 
agent as ani�al diseases 
with quite different mani­
festations. 

Behind the inspectors and 

highly contagious malady. Preventive 
vaccination has worked so far, and 
Bang's disease has been reduced two 
thirds by the energetic campaign of the 
last three years. 

Veterinary medicine was kept alive by 
the Arabs during the middle ages, but 
it did not reach the dignity of an estab· 
lished profession until the first veteri­
nary school was established in Lyons, 
France, in 1761. London followed with a 
school in 1791, and Berlin the next year. 
It was not until 1852, however, that a 
short-lived school was chartered in 
America. Other schools supplanted it 
and, until 1920, veterinary medical edu· 
cation was almost entirely in the hands 
of private commercial interests. Courses 
of from two to three years' duration were 
given, often without any educational pre­
requisites. When the Bureau was found­
ed in 1884, there was great difficulty in 
assembling 18 qualified men for its staff. 

Civil Service requirements for govern­
ment positions, increasingly rigorous 
licensing, and higher professional stand· 
ards showed up the inadequacies of the 
private school, and in 1928 the last of 
them closed its doors. Ten well equipped 
and competently staffed state institutions 
prepare veterinarians for their work 
today. 

That work is highly complex. Though 
hog cholera, for instance, occurs only in 
swine, bovine tuberculosis takes its toll 
among swine as well as cattle and, to 
complicate matters still further, swine 
are more susceptible to the avian form of 
tuberculosis, which chickens have, than 
to the bovine ! Quail are subject to an 

eases and Parasites of Poultry, contains 
69 pages of fine print and includes ail­
ments with such fantastic names as 
bumblefoot, limber neck, and edema of 
the wattles, as well as the more familiar 
maladies like gout, paralysis, and ma­
laria. 

Small wonder that the Bureau's work 
abounds in specialties. For the past 
decade Dr. J .  E. Shillinger of the Bureau 
of Biological Survey has been devoting 
himself exclusively to pioneer work in 
the field of wild-life disease. Though 
technically his department is not part of 
the Bureau of Animal Industry, his prob­
lems are related to theirs. Domestic and 
wild animals using the same pastures 
can infect one another ; the wild, not · 
having developed the immunities of the 
domesticated, are peculiarly subject to 
infection. 

Attempts to control epidemics that 
periodically ravage wild animals and 
birds are prompted by more than nature 
lovers' sentiment. Infectious diseases in­
troduced among foxes and minks can 
decimate fur farms ; sometimes, after a 
show, half the valuable animals are 
wiped out. Quail breeding is still kept 
from being a practical and complete suc­
cess because, although breeders have 
learned to maintain the adult birds un­
der pen conditions and more eggs are 
laid than in the wild state, brooder pneu­
monia, ulcerative enteritis, and black­
head take heavy toll among the game 
farm stock. 

Even the diseases of undesirables like 
rodents are now being studied. Within 
the past few years, bubonic plague has 

the laboratory scientists, is 
the presiding genius of Dr. John R. 
Mohler, chief of the Bureau since 1917 
and perhaps the leading veterinarian of 
the world. President of the International 
Veterinary Congress, Dr. Mohler has 
been many times offered posts, at far 
more than his present salary, by various 
European nations. 

DESPITE the increasing importance 
of veterinary work, there is only 

one veterinarian to every 13 physicians, 
to every 500 livestock owners, and to 
every 20,000 animals. For the time being, 
veterinary medicine is one of the few 
professions where the demand exceeds 
the supply. Whether this condition con­
tinues will depend upon what appropria­
tion is given to the Bureau of Animal 
Industry, which now absorbs nearly a 
third of the doctors of veterinary medi­
cine in the country. There is no lack of 
young men willing and eager to practice 
in a field of such economic importance 
to both livestock owners and consumers, 
so vital to public health. Schools of vet­
erinary medicine are turning away thou­
sands of applicants whom they cannot 
accommodate. 

The veterinarian who sits up in a 
draughty barn all night with a sick ani­
mal, who jabs hypodermic needles into 
bulls, attends hogs when their backs are 
arched with cholera, or peers through 
his microscope, trying to isolate a germ 
that is taking heavy toll among pigeons, 
may not be coming in for his share of 
front page publicity, but he has the satis­
faction of knowing that his work has a 
vital bearing on human life. 



A MONTHLY DIGEST 
NIGHT SAFETY 

JUST as Michigan a quarter of a century 
or so ago assumed the leadership and 

became the
' world center for the manufac­

ture of automobiles, so it has taken the lead 
in the installation of nltra-modern reflectors 
on one of its main highways for the promo­
tion of safety. in night driving. It is the only 

Close-up view of one of the new 
"retro-directive" reflector units 

public highway equipped with these new re­
flectors anywhere in the world. (See frontis­
piece, this issue, where a stretch of the high­
way is shown, outlined with the reflectors. 
In the photograph directly "bove may be 
seen one of the reflector standards as it is 
installed for service. ) 

This installation has been made on U. S. 
No. 16, an 8S-mile stretch of main highway 
from Detroit, the state's largest city, to 
Lansing, the capital of the state, and was 
dedicated on the night of April 6, 1938. 
Headlights of the 40 or more cars carry­
ing the dedication party beamed into new­
type reflectors, 10 times as powerful as any 
heretofore in use, and outlined the highway 
far ahead of the drivers. 

The new reflectors are a radical departure 
from those in more general use. They are 
made of Lucite (methyl methacrylate ) ,  the 
plastic recently perfected by duPont, that 
is water-clear, flexible, and non·shattering. 
This plastic molds much more accurately 
than glass and retains permanent trans­
parency. It does not change color, but re-
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mains stable in service over a long period_ 
The reflectors are set 100 feet apart on each 
side of the roadWay, except at curves where 
they are slightly closer_ The headlights from 
an automobile make it possible, as they are 
thrown on the reflectors, to outline the high­
way sufficiently for safe night driving_ 

Importance of the new reflectors to lessen 
night accidents is indicated by the fact 
that 60 percent of the fatal accidents in the 
United States and 48 percent of the per­
sonal injury accidents occur after dark, 
although only one third of all driving is 
done during this night period_ Cost of the 
entire 8S-mile project approximated much 
less than the average cost of a single grade 
separation. Operating costs, which are heavy 
for IIsual lighting projects, are eliminated by 
this new reflector method_ 

In these "retro-directive" reflector disks, 
no silver or metallic reflecting surfaces are 
used ( which might deteriorate)  because the 
cube corners themselves, although trans­
parent, are none-the-less perfect prismatic 
reflectors. 

The highway units are assembled for dis­
tribution by the Signal Service Corporation_ 

Two PLASTICS FROM 

SOY BEANS 

By changing the moisture content of the 
protein of soy·bean meal, two different 

types of plastics can be made from it_ With 
a moisture content below S percent, the 
plastics are like those made from zein, the 
protein of corn_ If water be added to the 
protein, the plastic product resembles those 
from the casein of milk.-D_ H. K. 

LAST WORD IN WELDERS 

ELMER WERK pushes a button in the 
body plant of the Hudson Motor Car 

Company, sparks begin to fly, and in exact­
ly 22 seconds a total of 192 welds are 
completed. 

The machine that does this work is known 
as a Multi-Hydromatic Welder. It welds re-

A total of 192 welds are made in 22 seconds with this new automatic welder 
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inforcements and wire clips to the under­
body panel. The welds are completed on 
14 major parts and five small parts on this 
panel, in one operation. 

The push on the button by the operator 
automatically moves the table carrying the 
work into position, starts the welding, and, 
at the proper instant, 22 seconds later, stops 
the welding. Releasing a lever returns the 
table to its original position. It takes 38 
seconds to remove the welded unit and set 
the machine for the next weld. 

SAFETY GOGGLE FOR 

MOTORISTS 

A N ingenious product to combat effec­
J-\.. tively and practically the dangerous di­
rect glare of headlights is the new goggle 
of the American Spectacle Company, Inc., 
called Moto-Glas. Wearing it, motorists can 

Tilt the head for night safety 

safely and easily banish the fear of "direct 
glare" headlight blindness. 

The method of operation is so simple that 
no instructions are needed. The glass itself 
is of one piece-the lower portion perfectly 
clear and the upper part gradually shaded 
from the center to the top of the lens, where 
the density is dark enough to dim the most 
blinding headlight, yet allowing the driver 
to see the side of the road and the oncoming 
car. The driver assumes a normal position 
of looking straight ahead while the road is 
clear. When approaching headlights flash 
across the eyes, just a slight downward tilt 
of the head affords glare protection and high 
visibility at the same time. As soon as the 
car has passed, the driver assumes a normal 
position and has clear vision through the 
clear portion of the glass. 

DAMS 

M ORE than 2,800,000 farm and 
range-land dams have been 

built under the supervision of Soil 
Conservation Service engineers in 
the past three years. 

GLASS-LIKE, B UT 

S PRINGY 

BECAUSE it excels the best spring·steel 
in several respects, glass-like, clear, 

fused quartz is being used as springs to in­
dicate minute differences in weight in the 
General Electric research laboratory at 
Schenectady. 

Briefly, springs made of hair-like filaments 
of quartz can be stretched to ten or more 
times their original length and will return 
exactly ; steel springs would undergo a per­
manent stretching. Quartz has an extremely 
high melting point, and quartz coils can be 
used at elevated temperatures ; steel springs 
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Above: How coil springs of quartz fiber are wo.und. The 
three flames impinging on the fiber from the right soften 
it. Right: Quartz spring supporting glass "boat" within a 
tube. Below: One of the coils compared with a pencil 

lose their temper at a relatively 
low temperature. Quartz spirals 
are not affected by any degree 
of humidity ; steel is subject to 
corrosion. Quartz is practically 
invulnerable to the multitude of 
chemicals encountered in a 
laboratory ; many affect steel. 
And, finally, quartz coils weigh 
far less than, and have resulting 
advantages over, corresponding 
steel springs. 

In the laboratory investiga­
tions the quartz springs are usu­
ally suspended within a glass 
tube .which is maintained at the 
desired temperature by immer­
sion in an oil bath. A small glass 
"boat" suspended from the coil 
holds the sample under investi­
gation. As the suspended sample varies in 
weight, so does the length of the quartz 
spring ; and since the length of the spring 
is proportional to the weight, readings of 
length give accurate weight values. Measure­
ments are made within an accuracy of a 
milligram, or l/28,350th of an ounce. 

The quartz springs are used in measuring 
weight changes of various materials, under 
different conditions of heat and humidity. 
In measuring the moisture absorption of cot­
ton, the sample is suspended from the spring 
in a vacuum, and the stretch of the coil 
noted. As water vapor is introduced at dif­
ferent pressures, the amount of absorption 
can be determined by the increase in length 
of the spring. Another application has been 
in measuring the rates of decomposition, in 
high vacuums, of such materials as organic 
resins. 

The quartz coils used in making the meas­
urements are produced in the G-E research 
laboratory, out of rods of the fused material 
as produced in the Thomson Research Labo­
ratory located at Lynn, Massachusetts. In 
the glass-blowing department of the labora­
tory at Schenectady a small section of a 
quarter-inch rod of the quartz is heated to 
more than 3000 degrees, Fahrenheit, with an 
oxyhydrogen flame. A sudden, straight pull 
is then applied, whereupon the quartz pulls 
out into a fiber of about six one-thousandths 
of an inch diameter-much, as molasses 

candy stretches 'into threads. These threads, 
15 or more feet in length, are calipered, and 
those w'ithin a quarter mil of the desired 
diameters are saved. 

The thread is made into springs by plac­
ing it in a long, brass trough leading to a 
mandrel of the desired diameter. Three 
small flames of hydrogen in air, giving a 
temperature of 1800 degrees, Fahrenheit, 
soften the thread so that it can be coiled on 
the mandrel, which is being rotated at two 
revolutions per minute. 

Some of the coils measure % of an inch 
in diameter and 1 Y2 inches in length and 
have 50 turns to the inch ; others are of % 
or % of an inch diamet.er and have as many 
as 80 turns to the inch

'. 

THE B OEING CLIPPER 

PROGRESSES 

THE hull of the world's largest flying 
boat, now being built by Boeing Aircraft 

for Pan-American Airways, has emerged 
from its construction scaffolding into the 
open. Accompanying photographs show the 

' hull and wing center section of the 41-ton 
Clipper. 

Six of these flying boats are to be con­
structed. One hull after the other will be 
put on a 15-ton eight-wheeled cradle of 
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structural steel, with a series of air t anks tf)  
give it buoyancy, prior to launching. 

The hull looks so large that it gives mort" 
the impression of a surface vessel than of an 
airplane. The hull measures 109 feet from 
bow to tail. It has an outside surface, glisten­
ing in aluminum, of 4000 square feet, and 
an inside volume equal to that of an average 
five-room house. The height of the hull is 
19 feet .  The tail surfaces measure 49 feet 
from tip to tip, the dimension of a fair-size 
wing. The gross weight will be 82,500 
pounds. Each of the four engines ( twin-row 
Wright Cyclones ) develops 1500 horsepower ; 
they are the largest of their type ever built. 
The propellers, of the constant-speed auto­
matically-adjusting type, will have three 
blades and an over-all diameter of 14 feet _ 
Fuel tanks in the wings and in the stubs, 
or wing stabilizers of the hull, will hold 4200 
gallons of gas_ Cargo holds in the center 
section of the wings and in the bow com­
partment will carry five tons of mail and 
air express. High speed will be approxi­
mately 200 miles an hour and cruising range 
will be 4000 miles with 40 passengers on 
hoard. There will he a crew of eight men. 
Roomy sleeping quarters' are provided for 
the 40 passengers, with accommodation for 
72 day passengers as an alternative. 

A spiral staircase will connect the flight 
bridge or control quarters on the upper deck 
with the main deck which will contain a 
series of spacious passenger compartments, 
dining room, lounge, private suites, and 
so on. 

We marvel to-day at the luxury and equip­
ment of the Normandie and the Queen Mary. 
Some day our transatlantic flying boats may 
he a source of even greater wonder.-A. K_ 

THE RUSSIAN POLAR 

WEATHER S TATION 

WHY did the Russian scientists endure 
the danger and discomfort of establish­

ing a weather station on the ice floes of the 
north polar seas ? Because the whole secret 
of weather is  to be found in the high alt i­
tudes. and in the invest igation of the travel 
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The Boeing Clipper, with wings at­
tached, resting on its special dry­
dock. Below: View of the hull, show­
ing the two inner engine nacelles 

of polar air masses. Everyone talks of polar 
mass analysis, hut the fundament al prin­
ciples of this new applied science are not 
generally understood_ Following an exposi­
tion hy Dr. Spilhaus, of New York Univers­
ity, we can set down the elements of the 
subject and . show that it is not so very com­
plicated after all. 

The equator receives a great deal of the 
sun's heat, the air "expands and flows to. the 
polar regions. At the poles the warmer air 
collects, and drives the cold air downward 
unti! a rough equilibrium of heat exchange 
is established. Of course, millions of tons 
of air are involved in this gigantic equaliza­
tion process. The study of these mass move­
ments from equator to the poles, from the 
poles at high altitude to the equator, is the 
main concern of the modern meteorologist, 
and has enabled him to  analyze and predict 
weather in a fashion which is infinitely su­
perior to that of the old time weather man 
with his rudimentary notions of pressure 
gradients and with no real key to the phe-
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nomena involved. The Russian weather sta­
t ion was established mainly for a study of 
these air currents, but its members discov­
ered some disconcerting facts which make 
the possibility of trans-polar air transport 
flight from Russia over the North Pole to  
northwestern America seem a little remote. 
The "warm" months in the Arctic are cursed 
by intolerable fog conditions. The winter 
months are equally cursed by very stormy 
weather, sometimes combined with fog. 

What we need now is a string of weather 
stations along the Arctic fringe of Canada_ 
Data from such stat ions, together with sim­
ilar data now being gathered in northern 
Russia and Siberia, would in the end go far 
toward solving the secret of the cradle of 
the weather in the northern hemisphere. A 
beginning of this study has been made by 
the inauguration at Point Barrow, Alaska, 
of regular observations by automatic "radio­
meteorographs" attached to .pilot balloons. 
-A.  K. 

AIRPLANE CONTROL 

WITHOUT MOVING 

SURFACES 

BASIC new ideas in the aerodynamics of 
t he airplane are comparatively rare. 

When we hear of a really new idea, we 
nat Ilrally feel some degree of excitement. 

AiIerons give rise to flutter ; they do not 
provide efficient control over the entire speed 
range ; beyond the stall they may even give 
reverse control ; as aircraft get larger, it 
becomes more and more difficult to actuate 
them. 

A British patent, issued to Vickers Ltd_ 
and D. L. Ellis, su ggests the possibility of 
making use of the differences in pressure 
which exist over the surface of the wing, 
to dispense ' with moving ailerons entirely_ 

Over the leading edge of the wing there 
exists a pronounced degree of low pres­
sure. Over the rear upper portion of  the 
wing, there is less suction or even some 
degree of pressure. Why not interconnect the 
two points and secure lateral control there­
by ? The idea is ill ustrated by the diagram­
matic sketch, reproduced by courtesy of the 
A eroplane. A slot at the leading edge is con-

How controllable wing 
slots may be used to 
dispense with the con­
v e nt i o n a l  a i l e r o n s  

nected through suitable conduits and a valve 
situated in the fuselage to a slot at the rear 
on the opposite wing. When, as shown in 
the sketch, the two slots are interconnected 
by the valve the following occurs : Lift is 
lost at the front slot , but increased at the 
rear outer slot. Since the outer slot has a 
greater leverage about the center line of the 
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machine, a rolling couple or banking couple 
is created which is equivalent to the action 
of the ailerons. 

Of course a patent only outlines such an 
idea. A great deal of experimentation would 
be necessary before it could be realized in 
practice. But the principle is correct, and 
it is our experience that when the aero· 
dynamic principle is correct, the practical 
difficulties can eventually be conquered. 

There is no reason also why the idea 
should not be extended, so that the suc­
tion of the front slot could be made to 
act on slots in the elevators and rudder. 
In that case, all moving surfaces would dis­
appear.-A. K. 

A NOVEL IDEA IN JET 

PROPULSION 

THE aircraft engine radiator is always 
regarded as a source of air drag and of 

loss in performance. But two technical of­
ficers of the British Royal Aircraft Estab­
lishment have patented an idea whereby the 
cooling air passing around the radiators and 
cooling fins of the exhaust pipe will actually 
contribute to the thrust. Like all real ideas, 
this one has the merit of simplicity. 

The entire engine with its exhaust mani­
folds is enclosed within the airfoil. Ducts in 
the leading edge allow slightly compressed 
air to enter the . wing. The air then passes 
over the internal radiators and the finned 
exhaust pipe. In so doing it gathers heat, 
expands, and increases its speed. Then it ex­
hausts through passages of gradually in­
creasing area, so that its speed is converted 
into pressure. At exit the pressure is higher 
than that of the surrounding air. Therefore 
the stream exercises a backward thrust and 
a species of jet propulsion is produced. 
The heat released in cooling the engine is 
actually put to work ! Of couse the device is 
hardly worth while for slow airplanes, but 
at speeds of over 300 miles an hour, the plan 
has considerable possibilities.-A. K. 

FULL FEATHERING 

PROPELLERS 

1\ If ANY of the new "hydromatic" full 
it.L feathering propellers have been in­
stalled by United Air Lines on its transport 

A full-feathering propeller with 
blades feathered through 90 degrees 
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When a stream of water, above, is 
directed on a gasoline fire, it 
has little or no effect. When a 
fog of water, however, is forced 
through a special nozzle (below) 
burning ceases almost immediately 

planes. One of our photographs shows a 
pilot and a stewardess examining the blade 
of one of these propellers, "feathered" 
through a full 90 degrees, so that in flight it 
would be edgewise to the wind. Such 90-
degree "feathering" has two great advan­
tages : There is no "windmilling" or slow 
rotation of a propeller when the engine is 
not firing, and the head·on resistance of the 
feathered blade is reduced to a minimum. 
The importance of lowered resistance of the 
propeller in flying a twin-engined airplane 
with one motor out of commission is ob· 
vious.-A. K. 

FIGHTING FIRE WITH 

WATER FOG 

FIRE is a terrible danger in an airplane 
hangar. Hundreds of gallons of gasoline 

may be stored in the tanks of every machine. 
Fire in one aircraft may be followed by ex­
plosions in one ship after another, with 
enormous damage and great hazard to life. 
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Roosevelt Field, Mineola, and other famous 
flying fields have been too often the scenes 
of disastrous fires. The use of water from an 
ordinary hose is  useless ; chemical fire extin­
guishers do not al ways prove effective. Since 
Los Angeles is perhaps the leading center 
of the aircraft industry it is entirely appro­
priate that Fire Chief G. Griswold of Los 
Angeles County should have developed a 
method of fighting fi,e with "water fog" 
which is proving remarkably effective in 
exhaustive tests. 

The principle involved is simple. If wheat 
kernels are sprayed onto a fire, combustion 
of the wheat is slightly faster than that of 
wheat in bulk. When flour is shot into a 
fire through a nozzle, however, it explodes­
combustion is instantaneous. Similarly when 
a stream of water is forced into a fire, there 
is but little effect. The water cools the sur­
face of the material and reduces the pro­
duction of burning vapor, but not rapidly 
enough. Chief Griswold's basic principle is 
to shoot two streams of water from nozzles 
in such fashion that the streams impinge 
upon one another, producing an exceedingly 
fine spray. The fine spray presents an enor-

. mously greater heat-absorbing area than the 
solid stream of water. Production of steam 
is instantaneous. The latent heat of steam­
that is, the heat absorbed in turning water 
into steam-is relatively enormous. Thus in 
the production of the steam there is an ex­
ceedingly rapid absorption of heat. The 
burning vapor, in losing heat so rapidly, in­
creases in density, oxygen is displaced by 
the downward motion of water fog, the mix­
ture of air and burning vapor becomes too 
lean, and combustion ceases. 

Water directed against burning wood may 
be an effective agent. Water directed against 
gasoline merely agitates the combustible 
matter and may actually increase the rate 
at which the fire spreads. But when the 
water impinges on gasoline in the form of 
steam, or water fog, combustion ceases very 
rapidly in spite of the low flash point of 
the gasoline. 

These statements are supported by in­
numerable experiments of the Fog Nozzle 
Company. Because of the small quantity of 
water used, and the rapidity of the extin­
guishing process, material damage is re­
duced. This lessening of damage will be 
appreciated by anyone who has suffered 
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damage to household effects following even 
a small fire. 

Thus the sciences of hydraulics and of 
thermodynamics combined have given the 
airport an entirely new and effective method 
of fire fighting.-A . K. 

PERFECTED FLUORES­

CENT LUMILINE LAMPS 

INVISIBLE sunrays, imprisoned within 
tubular glass bulbs, and bombarding 

chemical powders which serve as energy 
transformers, are now being used to produce 

cool light sources that duplicate all the pas· 
tel tints of the rainbow. 

The new light sources, designated as 
fluorescent lumiline lamps, provide hitherto 
unobtainable tints of colored light with, in 
some cases, as much as 120 times the illu· 
mination, for the current consumed, as fila· 
ment lamps of the same color, and with only 
a fraction of the heat. One of them produces 
the nearest approach to natural daylight 
ever achieved by any artificial illuminant . 

Fluorescent powders, compounded in the 
Nela Park laboratories of the General Elec­
tric Company and specially heat·treated, 
hold the secrets of efficiency and color· 
producing qualities of the new lamps, it has 
been revealed. Activated by ultra-violet, and 
functioning as transformers, the powders ab­
sorb the short, invisible ultra-violet rays and 
re-radiate this energy in those higher wave­
bands that comprise the color range of the 
spectrum. Each powder has its own charac­
teristic wave-band with which it responds to 
the ultra-violet, thus forming its own par­
ticular color of emitted light. 

Within the bulb of the new fluorescent 
lamp is a trace of mercury, a small amount 
of argon gas at low pressure, and a coating 
of the fluorescent powder. When the current 
is turned on, the argon serves as a "starter," 
and in a fraction of a second a feeble blue 
light with a large component of invisible 
ultra-violet radiation is generated inside the 
tube. The ultra-violet radiation strikes the 
fluorescent coating and is re-radiated in 
the visible range of the spectrum. Like all 
electric·discharge light sources, the fluores­
cent lamps require special transformers, or 
chokes, which serve as valves in controlling 
the flow of electric current. Unlike some 
other types of mercury-vapor lamps, how­
ever, they attain full brilliancy in a few 
seconds. 

Among the many fields of application for 
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Left: Coating the inner walls of 
a new lumiline lamp. The fluores­
cent powder in solution is poured 
in; the excess is poured out. A bove: 
A set-up of five of the new lamps 

the new fluorescent lamps might be listed 
the following :  theaters, hotels, specialty 
shops, stores, beauty parlors, art galleries, 
architectural built-in lighting in many forms, 
railway cars, and so on. 

SILVER 

NEXT to the United States Mint, 
the Eastman Kodak Company 

is the largest single user of silver 
bullion in the country. To make 
photo-sensitive films and papers, 
that company uses five tons of 
silver bullion per week. 

CELLULOID PIPE 

COATINGS 

SEVERE corrosion of the outside of pipe 
lines carrying oil and gas across country 

requires special measures to be taken to 
prolong the life of the pipe. Cellulose nitrate 
plastic ( Celluloid )  has been successfully ap­
plied as a covering on cross-country pipe 
lines. The sheet of Cell uloid is softened in a 
solution of ethyl acetate, alcohol, and water, 
wrapped around the cleaned and painted 
pipe and allowed to dry. The coating shrinks 
in the process and fits tightly around even 
the irregularities of the pipe. This apparent­
ly expensive treatment is  justified by the 
much longer life of the pipe in service.­
D. H. K. 

B IBLICAL PLAGUES STILL 

WEAKEN EGYPT'S HEALTH 

THE Biblical plagues still afflict the land 
of Egypt. 

Far from being a never-repeated reign 
of terror, the plagues with which Moses 
frightened a Pharaoh into releasing the 
Israelites were fearful because of their 
familiarity. And they still recur in more or 
less serious form. 

The sequence of health hazards which the 
Nile brings each year was deplored recently 
before the World Federation of Education 
Associations by a physician of the govern-
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ment health service in Cairo, Dr. Isabel 
Garvice. 

Pointing out the Biblical antiquity of 
these conditions, Dr. Garvice said that every 
August, then and now, the rising Nile turns 
blood-red from its load of heavy mud. 

To drink this water is to invite sickness 
and death. Yet the Egyptian peasant is con· 
vinced that drinking well water would turn 
his hair gray and make him old before his 
time. Rather than risk such calamities, he 
clings to his year-'round habit of drinking 
from river or canal, and the blood-red water 
brings the plague of boils. The children, says 
Dr. Garvice, often have 10 to 20 boils on 
face and body. 

As the flood waters lessen, come the 
plagues of frogs, flies, and death to the 
babies. 

Even the three days of darkness, which 
enveloped the earth in the Bible siege of 
plagues, is still experienced. The darkness 
takes the form of sandstorms, which are still 
terrible in upper Egypt and still usually 
last three days. 

"All these things," said Dr. Garvice, "are 
put down to the will of God and accepted 
with resignation by the peasant." 

But the Egyptian government is deter­
mined to cope with its plagues. Children, 
under compulsory schooling, are being 
taught health habits and given medical 
attention. Rural villages are shown hygiene 
films. Medical centers are established. The 
conquest of the plagues is advancing­
slowly.-Copyright, 1938, by Science Service. 

AND IT STILL BURNS 

STRANGE experiences have been under­
gone by Mazda lamps, but none, within 

knowledge, like that recently survived by the 
one shown at right in the accompanying 
photograph. Nor, in the opinion of Nela Park 
engineers, is it likely ever to be duplicated. 

Used in a drop cord in an Oklahoma City 
ice-cream plant, the lamp was burning when 
a fire broke out. During the blaze, an am­
monia tank exploded, crashed through the 
wall of the building, tore through an empty 
barn on the opposite side of the alley, then 
burst through the kitchen of a house on the 
near side of the next street, finally coming 

An incandescent lamp, subjected to 
intense heat in a building fire, 
bulged but remained burning. It is 
here compared with a standard bulb 
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to rest on the front lawn of the house whose 
kitchen it had reduced to a shambles. 

When the smoke and fumes cleared away, 
there was the lamp, which had been di­
rectly in the path of the explosion, still burn­
ing, although the combined heat and pres­
sure had softened and distorted the bulb to 
its present odd shape. Had the heat blast 
been of longer duration by even a fraction 
of a second, the glass would have melted, 
with resultant lamp failure, say lamp ex­
perts.  

The lamp, which continues to burn, is 
being preserved in a collection of lighting 
oddities in the General Electric Institute 
at Nela Park. 

TRANSITION 

S TEAM enters a modern turbine 
at a temperature hot enough 

to set fire to a piece of wood and 
.03 of a second later leaves it at a 
temperature too cool for a comfort­
able bath. 

Y ERBA DE LA PULGA 

RECENTLY the Pan American Society of 
Tropical Research notified us that they 

have been successful in bringing back to this 
country nearly three million seeds of the 
species of plant known by its native name 
as "Yerba de la Pulga." Extensive experi­
ments and observations indicate that this 
plant possesses exceptional insect-repelling 
qualities, and it is  the Society's belief that 
the plant not only contains, but actually 
exudes, sufficient quantities of the drug 
"rotenone" to make a single growing speci­
men of the plant repellent to practically all 
forms of insect life in an area of some 15 
to 20 square feet. 

Since the Society desires to distribute 
these seeds to all who wish to experiment, 
they have asked us to say that they will send 
a small package to all readers requesting 
them between July 1 and August 1,  provided 
a stamped self-addressed return envelope 
is enclosed with the request. The Society 
states that there is absolutely no obligation 
attached to this offer. 

Anyone wishing to co-operate in this ex­
periment may do so by sending the stamped 
envelope as requested to the Pan American 
Society of Tropical Research, Post Office 
Box 1698, New Orleans, Louisiana. 

HAND WORK BY 

ELECTRICITY 

TOOLS for cutting metal sheet and plate 
have been immensely improved in re­

cent years, in the opinion of Nickel Steel 
Topics, both through ingenious design and 
the use of proper materials. This fact is 
well exemplified by the Unishears, manu­
factured by the Stanley-Electric Tool Divi­
sion. This device is  illustrated in one of the 
accompanying photographs. 

Electrically driven, the Unishears are pro­
duced in three portable sizes capable of cut­
ting thicknesses of from 18 to 12 gage in 
hot-rolled steel. It is stated that they will 
do any job that can be done by hand snips, 
and with much greater rapidity, up to 2400 
shear cuts per minute. This high speed ob-
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Electrically driven, these portable 
metal shears have many applications 

viates distortion of metal, burrs, irregu­
larities, and other causes of wasted metal. 
Cuts are accurately made in straight, curved, 
or angular lines .  The device is available for 
all voltages. 

Similar "companion tools" are shown in 
two other illustrations. One of these shows 
the new Stanley Safety Saw, built for car­
penters, builders, and plant maintenance 
men. This may be used as either a rip or 
crosscut saw for many kinds of hand work. 
It comes in varying voltages from no to 
250. 

The second "companion" is the new Car-

An electrically driven plane speeds 
up many wood-working operations 

ter "Wasp" Plane, which is adapted for use 
in many operations, such as fitting doors, 
window sash, screens, shutters, drawers, in­
side trim, and so on. Running at 18,000 
revolutions per minute, the patented spiral 
cutter leaves a smooth, waveless surface. This 
device comes in voltages of no or 220 as 
specified, and the motor is universal. 

CORRECTION 

UNDER the head "As Others See Us," 
we published in our June issue a brief 

item attributed to the Sphere of London 
commenting upon various facts concerning 
the population, production, and banking re­
sources of the United States. This particular 
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item had been reprinted in a number of 
places, each of which had given credit to 
the London magazine for original publica­
tion. It appears, however, from a note in 
the New York Herald Tribune, that this was 
originally published by a publication also 
called the Sphere but published in Wash­
ington, D.  C. This fact voids the title of our 
brief item, though it does not in any way 
alter the facts or the opinions that were 
presented. 

THREE MILES DOWN ! 

FOR years oil men have been talking 
about drilling a well three miles deep. 

Three miles is exactly 15,840 feet. Now 
there's an oil well at Wasco, California, 
which has been drilled to, and is produc­
ing from, 15,010 feet below the surface ! 

Drilling began about 16 months and 
$300,000 ago. On January 31, 1938, the well 

Ripping or cross-cutting may be 
done with this portable power saw 

equalled the world's record, 12,876 feet, and 
drilling was halted by temperatures of 225 
degrees, and up. Difficulties were overcome, 
however, and drilling was resumed at the 
rate of 50 feet of six·inch hole a day. On 
April 12 last, the presence of oil indicated 
that the $300,000 had not been entirely 
wasted, and that eventually oil in paying 
quantities might be brought up through the 
175 joints of steel casing, each 90 feet long_ 

It will require the sale of 7,500,000 gal­
lons of gasoline, equivalent to the annual 
consumption of 10,000 passenger cars, to pay 
the cost of drilling-alone. That is, if the 
seller can make as much as the tax collector 
--four cents a gallon ! 

SILVER LINED CANS 

INVESTIGATIONS are being made of  
the possibility of lining cans for food­

stuffs with silver in preference to tin. Even 
though silver is far more expensive it may 
be more desirable for some purposes.­
D. H. K. 

COPPER FOR DIABETES 

AN inquiring German physician, Dr. R. 
J-\. Schnetz, recently discovered that with 
the aid of copper, diabetics will be able 
to eat whatever they wish, according to an 
announcement by the Copper & Brass Re­
search Association. Through experiments 
covering three years, Dr. Schnetz found that 
even though a diabetic consumed an un-
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Courtesy Leeds. Tozzer. and Co. , lnc. 

When a bus of the City Transit Company in Cincinnati, Ohio, is to be 
washed, it is driven to this "laundry." The driver turns on the head­
lights of the bus, the light from which strikes a photo-electric cell and starts 
the machinery. A spray of water thoroughly drenches the bus while motor­
driven brushes scrub the sides, windows, and roof simultaneously as the bus 
is driven slowly through the washer. When the headlights are turned 
off, the washer stops. It requires only about 30 to 40 seconds for the job 

usually large amount of sugar and starches, 
a small dose of copper kept the sugar-content 
of the blood at the right leveL Insulin re­
quirements could be materially reduced and, 
in slight cases of diabetes, might be dis­
pensed with entirely if 10 to 20 milligrams 
of copper were substituted. 

FLAMES 

THE highest solar prominence 
ever recorded, observed by 

Mount Wilson Observatory recent­
ly, rose to a height of just under 
1 ,000,000 miles from the sun's sur­
face. Its highest rate of rise was 124 
nliles per second. 

How ACID ?-How 

ALKALINE ? 

SUPERIOR to the old well-known litmus 
paper in many cases, a new wide-range 

test paper has just been placed on the mar­
ket by R. P. Cargille. Its color changes 
total five, ranging from very strongly acid, 
which is red, and then through orange, yel­
low, green, to the strongly alkaline, which 
is deep blue. For the sake of convenience a 
color label is provided. 

Such a test paper should prove valuable in 
many laboratories for process control, prod­
uct testing, and analytical procedures. 

IT WEIGHS THE WEATHER ! 

top-soil "stay put" ; how to make it absorb 
a maximum of water. They are trying to 
find out how much rainfall evaporates, how 
much soaks in, how much runs off on vari­
ous surfaces and types of soiL It is antici­
pated that to get an answer may involve 15 
to 20 years of work. 

To gather the vast amount of scientific 
data, it was necessary that a number of new 
t esting devices be developed. One of the 
most interesting and important of these is 
the Toledo Lysimeter Scale. 

This device can best be described by out­
lining the method of installation. The first 
step is to sink what amounts to a coffer dam 
around a block of soil approximately 7 by 
15 feet. This goes down to a depth of 11 feet . 
The net result is that this block of soil is 
separated from the surrounding ground­
yet its surface and composition is in no way 
disturbed. A supporting structure is placed 
around it and the unit mounted on scale 
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levers. The accompanying photo was taken 
while construction was going on and gives 
some idea of how the device appears from 
the surface. The entire weighing mechan­
ism is, of course, underground, and when 
construction work is finished, very little evi­
dence of the device is apparent from above. 

From a weighing standpoint a number of 
interesting problems were introduced_ A 
mass of earth of this size weighs approxi­
mately 100,000 pounds. Yet all the scientists 
were concerned with were the variations in 
weight caused by gain or loss of  moisture. 
So the scale was back-weighted for this 50� 
ton dead weight, and a dial of only 5000 
pounds capacity was needed. Also they 
wished to have readings automatically taken 
at half-hour intervals. This is accomplished 
by the use of a continuous· strip Print weigh 
which has a special time-interval mechan­
ism. As a result, the whole unit functions 
automatically and continuously. 

What do they propose to learn from these 
records ? Suppose during a rainstorm 50 
pounds of water falls on this "miniat ure 
farm." There may be five pounds run-off 
from the surface. This is collected in a rain­
gage for measurement. Another 20 pounds 
may seep through the soil ( and be collected 
in another rain-gage at the bottom ) .  That 
accounts for a total of 25 pounds. Then by 
checking the continuous strip record of the 
Printweigh it is found that the block of  soil 
is 20 pounds heavier than before the rain. 
In other words, the soil has retained 20 
pounds of moisture_ This leaves five pounds 
unaccounted for-this being the amount that 
has evaporated. Through this equipment, 
every change in the moisture content of the 
soil is recorded. 

By placing Lysimeters in various types of 
surfaces ( grassy, plowed, eroded, etc_ ) ,  a vast 
amount of information can be collected that 
will aid still further in putting agriculture 
on a scientific basis. And by finding which 
type of surface holds the maximum amount 
of moisture much can be done to prevent 
erosion and to control floods at their source. 

MAGIC EYE IN CHEMISTRY 

E LECTRON-RAY tubes, familiar in mod· 
ern radio sets as the "eye" which shows 

when the set is in tune, are being applied to 
faster, more accurate chemical analysis. 
Changes of color of certain dyes have been 

WHAT happens to a rain drop ? That's 
exactly what the government is spend­

ing millions of dollars at the 8000-acre 
Coshocton ( Ohio ) Hydrologic Study to find 
out. For, involved in this apparently simple 
question is the whole problem of floods, 
erosion, and soil conservation. Here they are 
trying to find out how to make the valuable Weighing the weather will be accomplished with this scale 
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traditionally used to indicate the complete­
ness of  reactions measured in analysis. Be­
cause of the insensitivity of the dyes and of 
the eyes of the analyst to the color changes, 
attempts have been made to avoid their use. 
Most recent of  the improvements in appar­
atus for chemical analysis is  the inclusion of 
an electrical system operating an electron­
ray tube which blinks at the exact end-point 
of the reaction measured.-D. H. K. 

MAGNETIC C H UCK 

A N E W  magnetic chuck that does not 
require electric current and is readily 

portable has just been developed by Brown 
& Sharpe Manufacturing Company. This 
new device is equipped with a permanent 

Above: The non-electric magnetic 
chuck in use. Below: How the mag­
net ic flux is diverted from work 

WORK fREE MAGN ETIC flUX WORK HELD MAG N ETIC flUX. i.sSlNG THROUGH 

TOP PLATE 

, -: ' I � , 
HICH PERM£A8ILIT'i 
IRON CONDUCTOR 

a::::@ I 'Of�" rosmON 

NG THROUGH 

MAGN£T 

@::D 
�0Iri' POSITION 

magnet so that there are no wires, no heat­
ing, and no running costs. It is adapted to 
wet' as well as dry grinding, as it is so com­
pletely sealed that coolant cannot enter the 
internal parts. 

One of the accompanying illustrations 
shows the manner in which the magnetic 
flux is diverted, when the lever is On the 
"on" position, through the workpiece, thus 
holding it firmly during grinding or chis­
elling operations. When the lever is in the 
"off" position, the magnet's conductor bars 
and separators are so shifted that the mag­
netic flux completes its circuit by passing 
throngh . sections of the top plate inserts 
without going through the work itself. 

BEEF B LOOD POWDER 

IN HEMOPHILIA 

A POWDER from beef blood which stops 
dangerons bleeding in hemophilia was 

reported by Drs. Frederick J. Pohle and 
F. H. L.  Taylor, of Harvard Medical School 
and Boston City Hospital, at a meeting of 
the American Society for Clinical Investiga­
tion_ 

The ever-present danger to a person suf­
fering from hemophilia is the fact that his 
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THERE IS ONLY ONE "WALDORF" 

Its towers, sharply etched against the sky, are modern 

as tomorrow . . .  yet its tradition of hospitality goes hack to a 

grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 

metropolitan society, are v ihrant with music and gaiety . . . 

while above, its rooms are star-quiet in the night, peaceful as 

the hills of home. 

Its guests include the great ones of a busy world • . •  

and the quiet, unassuming people who make that world go 
'round. 

THE WALDORF-ASTORIA 
PA R K  A V E N lT E  • 4 9 T H  T O  5 0 T H  S T R E E T S . N E W  Y O R K  
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First, you must know how to obtain pat­
ent-then how to market your invention. 
Don't  move in the dark-get the com": 
plete story of Patents and the Inven­
tive Field before proceeding. 

H OW to Proceed 

Our FREE 48-page 
Book takes you from 
the first step in ob­
t a i n i n g  p a t e n t  to 
last step in commer­
cializing your in­
ventiOD. Everything 
you need to know is Over 100 i I ­
in this book-pre- I u s t rati ons 
p a r e d  by ex p e r t s are i n  th is  
with years of train- bo o k .  E n ­
ing in the patent t i re  c h a p. 
field. \Ve have sel'\'- ters are de -
ed thousands of in- v o t e d  t o  t h e  
\"entors in the United value of a pat­
States and we can ent in promot­
�er\'e you very rea- i n g t h e  f i n a l  
sonably on liberal success of your 
terms. Don't delay i nvention. 
�learn what you 
must do today�$end for our FREE 
book. "Patent Guide" and "Record 
of Invention" Blank. 

M'M'%9�m�i� I Registered Patent Attorneys I I 548-M Adams Building I WASHINGTON, D. C. I 
I Please send me your FREE BOOK, "Patent. Guide for I 

the Inventor" and your "Record of Invention" form, I I without any cost or obligation on my part. 

I NAME . I I ADDRESS. .  I 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
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NOTE 
All suppliers to the 

MODEL AIRCRAFT INDUSTRY 
are reauested to get in touch with the advertiser with 
a view to establishment of trade relations. \Vrite with 
details of your product to Box 1000, care , of 8cientific 
American, 24 'Vest 40th St. , New York, N. Y. 

brand new Evinrude • . . 
amazingly light, handy and 

powerful. Weighs only 16 
lbs. ,  and cruises 3 hours 

on a single fill ! Literally packed w i t h  big-value 
f e a t u r e s  i n c l u d i ng 
famed Hooded Power 
- Evinrude Co-Pilot 
- Underwater Silenc· 
ing. Starts instantly! 
- spins into action 
w i t h  a fl i ck o f  t h e  
starting c o r d .  C o s t s  

less than 3¢ an hour to 
operate. Send for catalog ! 

ELTO PAL only $37_50 
Elto PAL ( built by Evin­
rude)  weighs only 14 
pounds, and driYes boats 
at twice the speed of 
oars. Elto ACE, $47.50 
- the husky Handi­
twin. only $67.50. Each 
an outstanding value ! 
Address EVINRUDE 
M O T O R S .  5534 N. 
27th St. Milwaukee 
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blood clots so slowly that he may bleed to 
death from a small cut. The condition is 
hereditary, affects only males, but is trans­
mitted through the mother. 

The powdered substance from beef blood 
checked bleeding from external wounds and 
following tooth extractions in five hemo­
philia sufferers, Drs. Pohle and Taylor re­
ported. The substance itself is a protein 
called globulin and was obtained from the 
fluid, or plasma, of beef blood. It is effective 
only when applied as a powder to . the bleed­
ing surface. It failed to hasten the clotting 
of the hemophiliac's blood when given by 
mouth, or to stop bleeding when used locally 
in solution. 

This life-saving material, the scientists 
pointed out, is not yet available in large 
enough amounts for general distribution.­
Copyright, 1938, by Science Service. 

CLIPPERS 

IT is not so many years since every­
one marveled at the construction 

of 20-ton airplanes_ They have be­
come commonplace_ Now Igor 
Sikorsky predicts that it will not be 
long before there will be con­
structed lOOO-ton flying clippers 
capable of carrying thousands of 
passengers. 

ALUMINUM MOTION 

PICTURE FILM 

O
F particular value for educational and 

archive purposes is an aluminum mo­
tion picture film developed by the Fischer 
Film Corporation. This film, being opaque, 
must be projected by means of reflection, a 
principle which is well known and which 
gives good results both for picture projec­
tion and for the reproduction of sound tracks. 
Existing transparent negatives may be used 
for printing metal positives, Some of the 
advantages claimed for the new aluminum 
film are that it is not flammable and does not 
produce any gases, as is the case with cer­
tain standard Celluloid base films. Aluminum 
film is reported to be virtually indestruc­
tible ; samples have been projected 1500 
times without any perceptible · wear. The 
metal film is permanent ; there is no shrink­
age and it never cracks or grows hard. It 
can be used in all climates from frigid to 
tropical, resisting dampness, mold, heat, and 
cold. 

Because the film base is opaque, both 
sides may be used, thus cutting in half the 
number of feet of film required for a cer­
tain projection time. The cost is reported to 
be extremely low, not only because of the 
cheapness of the film base but also because 
of the fact that only 50 percent as much 
footage is required. 

A UTOMA TIC RADIO 

CONTROL 

C
OMPLETE remote control-t uning, vol· 

ume, and turning the set off and on­
is one of the features of a new radio set 
called the Telematic, produced by E. H, 
Scott Radio Laboratories. By means of a 
small push button panel, the operator can 
select stations, turn the volume up or down, 

Z E R O  

TO 
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E I G H T Y  

by DR. E. F. NORTHRUP 
Here is  the book to read on your ,aeation. Written by 
an eminent inventor \vith the authentic facts of science 
to substantiate a realistic flight in escaping the Earth' s 
gJ'ayHy. Endorsed by leading scientists. 

Illustrated, Cloth $3.00 
Represented by 

John H. H o p k i ns, I nc., 9 Rockefel l er Plaza. New York 

SCIENTIFIC PUBLISHING CO, 44 Park Place Princeton, N. J. 

CYCLOPEDIA of 
FORMULAS 

By ALBERT A. HOPKINS 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand­
ard reference is an indispensa­
ble unit for libraries, labora­
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con­
sulted books and its well-worn 
condition, wherever found, at­
tests its usefulness. Over 15,-
000 formulas cover every con­
ceivable application.-$5.50 
postpaid domestic. 

SCIENTIFIC AMERICAN 

24 West 40th Street New York 

More than a FINE WATCH 
SCIENTIFIC 5WA A Y INSTRUMENT 

T I M E P I E C E  

A Watch You Have Always Wanted 
ARISTO CHRO:XOGRAPH-A Beautiful fifteen�jewel 'Wrist 
Watch Stop Watch, Solid Stainless Steel Case, and Englbh 
Pigskin Leather Strap. Only the best materials throughout. 
FeLLY GeARANTEED 0:-1 A MOSEY-BACK BASIS ! 
.-\risto in one instrument proddes : 1. A fine lVr-ist Watch, 
a tried and tested timepiece of first quality. 2. A Stop 
11' atch of the type conceded by sportsmen and technicians 
to be of the best construction. ::: . A TELEMETER to 
mea.sure dist ance by sound such as gunfire or lightning. 
.,J.. TACHOMETER for measuring speed on a fixed course 
or ground speed \',-hen flying. 5. A 
r�;f�l�?e��lP;�l�ch

o�n
e
i:�iO�� :a

e
r����� L i st Price,  $38.00 

l Clrly u::!eful in Radio, Industrial, and 
Sports timing. S P E C I A L  

For Timing: Horse Race .. .  Tmci<-. Field Hockey. 
Basketball. Football. Auto Races. Dog Races. 
Swimming Races an,'! ll1lJnerOU8 other events. 
Sent C.O.D. or send checl. or money order. 
Money promptly refunded if not llutisfi'Od in 10 days. 

only 

$26.60 
630 Fifth Ave. Other models also available 

ARISTO IMPORT CO., INC. RADIO CITY. Dept . SA 
New York. N. Y. 
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L O M A R A 
HANDY . PRECISE 

'Vith or 
'without 

stand 

Various models 

magnify 

15x to 1410x 

$7.50 
F or all types 

of r e s e a r c h  

work, a t  hOll1e, 

in the labora­

tory and afield. 

\Vill serve the 

engineer, medical 

man, chemist, bio­

log.ist, botanist, etc. 

S c i en t i f i c  i n s t r u ­

ments with excellent 

optical system. 

Electric lamp attach­

ment can be supplied. 

and up 

For detailed in/ormation address 

Dept. S.A.·7 

C. P. Goerz American Optical Co. 
3 1 7  EAST 34th ST R E E T N EW Y O R K  

�;� BUILDER'S LEVEL 
Complete Outfit $6.00 

For all building and construction work, foot­
ings, foundations ,  grading, sewers. 'Yell made, 
accurate, convenient. There is nothing cheap 
about this level but the p rice. Particulars on 
request. 

P rout  M fg .  Co., P.  O. Box 1 27 - A .  V i l l a  Park. I I I. 

, 
. (' , 

, \1 With A-B-C-D Scales. Multiplies, di-
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e
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long-thin construction. NO 'VOOD OR CELLV­
LOID. l!-"its in vest pocket. Send $1 in cash. money 
order or check ($1 . 25 Canada and foreign countries ) and re­
ceive . slide rule with genuine leather case and instructions. 
Box A·6 M. M A N H E I M  C O M PA N Y. I nc. 
1 5  E. 26th St. New York. N. Y. 

There is no substitute for the 

STEREO-�IIRROR 
This unique device is  extremely useful for 
visual educational purposes; it gives an 
enlarged. undistorted, vivified image of 
every picture or photograph. Ladies can 
now make a most satisfactory examination 
of the sides. the top. the back of the head. 

For a thorough interpretation of single 
and stereoscopic roentgenograms the X� 
Ray STE R E O -MIRROR has no equal. 

Order a Stereo-Mirror today. 

Price only $2.25 .  
Literature on request 

Nu-Mirror Co. Bridgeport, Conn. 

Howfo SpeakFREILCH 
SPANISH,G ERMAN or ITALIAN p..i ........ oo4. .... 
Af'ONC'1I!' , Free Book explains 5. amazing Cortina­

phone SHORT­
CUT ,,'AY t o  start speaking a language 
AT OXCE ! Head foreign books. Really en� jOy t.ravel. Learn Quickly. easily at home, in �Ul\re time, thi3 natural' 'Iearn-by-listening" 
way. WrIte for free hook - " T he Cortinuphone 
Short-Cut." Stat.e language intere3ted in. 

Cortina Academy, Dept. 1 57, 1 05 West 40th Street. N. Y. C. 
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Buttons on a small panel give com­
plete remote control of a radio set 

turn the set off or on, and can also control 
the built-in phonograph. Additional loud­
speakers and keyboards can be placed in 
various rooms of the home and operated at 
differing volumes. 

The set is  also so arranged that it will 
automatically select a group of programs 
over a period of 24 hours, being pre-set by 
means of plugs for changing the tuning of 
the receiver as often as desired. 

INSULATION FOR PLATING 

RACKS 

CORROSION of the racks on which metal 
parts are hung in an electroplating 

bath is a serious problem with platers. Not 
only is the destruction of the racks them­
selves expensive but impurities introduced 
into the bath are likely to be objectionable. 
A new synthetic resin product which will 
resist the corrosive action of solutions used 
in plating nickel, copper, zinc, silver, and 
cadmium even at the temperature of boil· 
ing, can be applied with a brush or by dip­
ping. It provides not only protection against 
corrosion but also insulation against the 
electric current.-D. H. K. 

Do FLIES S HUN B LUE ? 

WHETHER or not flies-house, horse, 
or blue· bottle-have any artistic sense 

can be of little interest to anyone but the 
flies. ,However, the observation that flies 
appear to di slike and even �o shun rooms 
painted blue is of immediate personal in­
terest to everyone who has ever had to share 
his ice cream with Musca domestica, the 
common housefly. Although the literature on 
the life and habits of flies sheds little light 
on the subj ect, there appears to be a well­
founded belief in many countries that flies 
are unhappy in the presence of blue, par­
ticularly a medium or "implement" blue. 

While traveling in France, G. B.  J.  Athoe, 
an English architect, found that the walls 
of most of the hospitals and clinics there 
are painted blue for the purpose of discour· 
aging flies. Both architects and physicians 
in France supported the theory that a light 
blue is disliked by flies and is an effective 
method of keeping the insects out of  sick· 
rooms. Pursuing the subject further, Mr. 
Athoe found that abattoirs and factories 

37 

For lVet Paeks • •  

TO PACKAGE­
BuHer 

Margarin e  

S e a  Foods 

Soup 

Mushrooms 

Olives 

T IVE STEAM, lactic acid, salt brine, L vegetable and fruit acids, refrig­
erated rooms all bring on severe pack­
aging conditions • • •  _ take a terrific 
toll in packing room equipment. Es­
pecially is this true of ordinary check­
weighing scales, those important meas­
uring devices that insure PROFITS. 

Model #2 EXACT WEIGHT Scale 
is particularly engineered to fight cor­
rosion by using stainless steel, bronze, 
brass, chrome treatment, tight joints, 
oil sprayed mechanism _ • _ • is built for 
the worst packaging operations in the 
American food industry. When wet 
packs present themselves this EXACT 
WEIGHT Scale is the answer. Adopted 
as standard equipment by the top rank­
ing corporations in the industry the 
Model #2 EXACT WEIGHT Scale 
is generally conceded to be the best 
piece of equipment of its type prod­
uced today. 

If you are fighting corrosion diffi­
culties write for complete details • • •  
do it today ! 

TH E 
EXACT WEIGHT SCALE 

COMPANY 
3200 W. Fifth Ave. Colu m bus, Ohio 

PR E C I S I O N  S C A L E S  
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Uses 200 different accessories. in­
stantly interchangeable in easy­
working chuck. For faster 
better work on all materi-
als, at home. i n  shop, 
or take to job. Plugs 
in any AC or DC 
s oc k e t .  1 10 v o l t s .  
You'll b e  amazed a t  
i t s  u n m a tc h e,d per­
f o r m a n c e ,  'p r e c i s i o n  
and a l m o s t  h u m a n  
response. 

• 

STANDARD MODEL DE WXE MODEL 
13,000 r.p.rn. Weighs 2 5 , 000 T. p. Ill . F astest. 
1 6  oz. $10.75 postpaid �r::�lt7�s:. 

i 
��s� 

y 
��w��� 

with 3 Accessories. weight. 12 oz. $18.50 post­
paid with 6 Accessories. 

GET A DEMONSTRATION 
at Hardware. Tool or Dept. 
Stores, or let us send either 
model on IO-days Money­
back Trial. Catalog Free. 

New ROUTER and SHAPER 
C o n v e r t  y o u r  D e  L u xe 
H andee in to a n  easy-to­
handle Router o r  Sh aper 
that will inlay, rout. carve, 
make molding cuts to tOOth 
of an inch accuracy. $12 .. 50. 

Chicago Wh,,1 &. Mfg. Co., 1 101  W. Monro. SI. ,  Depf. E, Chicago, III. 

O&nd C:;al�g 
-o"Ro';;t;'::Shap-:r S'e;- - - -SAs -. 

O De Luxe ModelOStandard ModelO Send C .O.D. I I 
I . . . . . .  . . . . . . . . . .  I 

T H E  A .  B .  C .  o f  
N AV I G AT I O N  

This practical booklet gives 
YOll the necessary fundamen­
tals in clear. illustrated. 
concise ·manner. Handy pock­
et s ize. Eyery boatman and 
aviator will be interested. 
Get your copy to-day. Send 25c in 
coin or stamps. 
B O Y C E · M E I E R  E Q U I P M E N T  CO. 
Box 28 1 - Q  Bronxv i l l e ,  N .  Y. 

INDIAN RELICS-DEN CURIOS 
Prehistoric Stone Relics, Mod­
ern Indian Beadwork and 
Trappings, � avajo Rugs, An­
tique Firearms, \Veapons, l\Iin­
erals, Fossils, Coins, Lists lOco 

N. E. CARTER Elkhorn, Wisconsin 

1�'�I!I�lO " �!��d������!��5'��!�nd \ ' I I I J�'�/t� �:�
es
sa�n:�:�e:�: t�:a;lfd:�d�::i:::J in our former ads in S. A. The illustration 

shows a full-size portion of the scales. Any-' \" " 1 1 1 1 1  I I I IIIII IJ �r� ;'��� U�d�ut?t!dl.�
h
t1e��e:�:!rsli3: 

rule value on the present market. Order 
one today. Money refunded if you are not 
satisfied. Price. with Instructions. $5.00. 

1 Cash or C.O.D. Circulars free. 
Q I , Gilson Slide Rule Co., Stuart, Fla. - ''\'' ' 1 1  t i l l ' ' "  Slide Rule Maker, 'ince 19I1i 

Esta blished 1 853 

Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Federal Deposit I nsurance Corporation 

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

built in Denmark by a distinguished Dutch 
engineer had bright blue interiors for the 
same purpose, a practice which the engineer 
had found successful in the kitchen of his 
own house. 

A Frenchman some years ago conducted 
experiments on the color preference of flies, 
using a box, the walls of which were cov· 
ered with squares of paper of various colors. 
Observations · were carried on over a consid­
erable period of time, and the box was 
turned in different positions in order to avoid 
error from other causes. After several days, 
a count of the flies in the box showed that 
18 of the insects had chosen to rest on a 
clear green paper. The next largest number 
had chosen rose for their resting place, with 
clear yellow, azure, and clear red following 
in that order. Only one fly was found on 
the ultramarine blue. No conclusions were 
reached as to why flies chose azure blue rath· 
er than ultramarine. 

As a result of his inquiries the English 
architect found that bright blue walls and 
ceilings have been found effective for keep· 
ing flies away in a number of English homes. 
One shrewd Englishman, suspecting that 
most flies enter the house via the kitchen, 
painted the walls and ceiling of that room 
powder blue, and found that this color bar· 
rier kept the rest of the house free of the 
flying pests. This practice is common in 
some South American countries and in parts 
of the West Indies where, in many instances, 
fly screens are not considered necessary 
when blue is used as a decoration.-Tech­
nology Review. 

SPRINGS 

T HE tiniest products of the steel 
industry are coil springs which 

weigh only 12 millionths of a pound 
each. Jewelers use them in necklace 
clasps. 

MAKE YOUR OWN 

METAL GASKETS 

FOR the first time since the original 
gasket was used, it is now possible to 

make metal reinforced gaskets on the job, 
from any soft gasket material. The reinforc­
ing is done with a channel-shaped, flexible 
strip of copper or other metal. This strip 
has serrated edges and pre-formed teeth and 
is fitted around gasket openings after the 
gasket has been cut. No special tools or skill 
are required. The teeth can be started, in 
most materials, with the fingers alone. The 
strip is cut from a coil as required, and ends 
may be either butted together or slightly 
overlapped. The flexible material is readily 
formed around sharp corners and irregular 
outlines. 

When pressure is put on the gasket, the 
teeth are firmly imbedded and the material 
is completely metal clad at points where 
strength is needed the most. Any of the 
commonly used materials can thus be pro· 
tected against pressure, corrosion, heat, or 
other factors that frequently cause rapid 
deterioration. 

This strip, called "Bindedge," manufac· 
tured by the Azor Corporation, comes in 
25 foot coils and three sizes, for binding 
material from 1/32 to J,4 of an inch thick. It 
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G E A R S  
I n  Stock- I m mediate Del ivery 

Geam. speed reducers. eprockets. thrust 
benrings. flexible couplings. pulleys. etc. A 
complete line is cnrried in our C hicngo stock. 
Can also quote on specinl genrs of nny kind. 
Send us your blue prints and inquiries. 

W rite for Catalog N o. 20 

CHICAGO GEAR WORKS 

769·773 W. lackson BI,d., CHICAGO. III. 

assembled. refinished and proof tested. Used selected 
barrel. 24", heat treated receiver. properly head spaced. 
Suitable for Legion Posts and Hunting. Length 44", 
weight 9 lbs. , shipping weight 1 6  Ibs. Price $18. 
New catalog, 286 pages for 50 cents. 

New circu lar for 3c stamp. 

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

ELP FOR INVENTORS ! 
Millions have been made from ideas properly de­
veloped and protected. Send us a rough sketch or 
model of your invention and we \"ill submit com­
plete report backed by thirty :years' experience. 
Confidential service ; bank - references furnished. 
Modern equipment. \Ve also manufactUre inyen­
tions in any quantities at low cost. Free booklet 
"Making Inventions Pay" sent on request. 

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

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inrentions DeveJoped 
Special Tools ,  Dies .  Gear Cutting, Etc. 

H E N R Y  Z U H R, I n c. ,  1 87 Lafayette SI . •  N. Y. C. 

WHY NOT : � �n
n�e r'.

p r/:'il: 
gathering butterflies-insects? I buy hundreds of 
kinds for collections. Some worth $1 to $7 eac h. 
Simple ontdoor work with my Instr11ctions. pic­
tnres. price listo Profit-Pleasure. Send lOc for ill ustrated Prospectus before sending butterflies. 

Mr. Sinclair9 Dealer in Insects 
Dept. 36, Box 1830, San Diego, Calif. 

Makes adding easy. It's accurate, 
quick. durable and easily operated. 
Capacity 8 columns. Save time. brain 
work and errors. 85 .000 pleased 
owners. Fully guaranteed. Price 
$3', 75 delivered. Agents wanted. 

J. H. Bassett & Co • •  Dept. 24. Box 302. AHadena. California 

Device for snorers and mouth-breathers. $1 .00 
postpaid. Satisfaction or  money back. 

S.  N.  THAXL Y Co., Washington. D. C. 

I ndependent and Unbiased 
INSURANCE SURVEYS 

AND ANALYSES 
Unaffiliated and confidential 
audits of entire set-ups, as­
suring coverage needed at 
lowest cost, by a business and 

engineering synopsis. 

L. S. TREADWELL & CO . •  I N C. 
I N S U R A N C E  E N G I N E E R S  

, 1 6  JOH N  S T R E ET N EW Y O R K  
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WHICH CONTROLS YOU ? 
� ... ". that the chemical elementa com�. ing a man'. body may he bought f .... sixty cents at 

a pharmacy shop. But the real part of you is the infinite, creative power witbio-it tnakea YOU . , living, vital heing. 
By the proper use of this creative, sleeping force 

within you, you, can DOMINATE YOUR LIFE and MASTER TIm CONDmONS WHICH SURROUND YOU. The Rosicrucians have .hown 
thou.ands of thinking men and women how to use 
this infinite power. Learn to direct the inner 
procesoeo of your mind. 

This Free Book Explains 
The Rosicrucians wi ll send the SINCERE 

SEEKER a free copy of the new book, "The Secret 
Heritage , t '  which tells how you may become a 
llltudent of these age·old truths. Address a letter 
(not a postcard of curiositv) to; 

Scribe O. W. w. 

Th e R o s i c r u c ia n s  
- A M O R C -

S A N  J O S E ,  C A L I F O R N I A  
"'The Rosicrucians are NOT 0-

religious organization." 

Be An Expert Used Car Buyer ! 
Select a maximum value automobile with 
U S E D  CAR VALUE GUI D E .  Discover weak 
and strong points. Inside facts revealed by ex­
perts. Send 25c to AUTOMOBILE RESEAR C H  
B U R E A U .  D E P T .  l oG, 5 20 N .  Michigan Ave.,  
Chicago . Il l .  

MUL TIPLICATION 
Compound 

(3 + h2) X (4 + h3) = 
18 + h1 7  
Complex 

(3 + i2) X (4 + i3 ) = 
6 + i1 7  
* * * 

Analogous algebraic formulae 
and the corresponding analog­
ous geometric diagrams are 
shown facing each other on 
opposite pages in : 

* * * 

SECOND AND THIRD 

DIMENSIONS 

OF ALGEBRA 

By Robert A. Philip 
Price two dollars 

THE MONOGRAPH IC PRESS 
l Ob Washington St., Fairhaven, Mass. 

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

A variety of metal reinforced gas­
kets made with new binding material 

is useful also for binding mounted maps, 
bl ue prints, drawings, and for protecting 
edges of many articles made from asbestos 
mill board, compressed or woven asbestos, 
fiber, felt, cardboard, paper, cork, rubber, 
fabric, lead. 

EYE TEST DEFEATS 

FRAUD 

A NEW eye test has been developed 
which will absolutely trap those who 

are fraudulently claiming dama�es for im­
paired sight in either eye. 

According to Dr. J. F. Neumueller, direc· 
tor of American Optical Company's bureau 
of visual science, this new malingering test 
determines objectively, for the first time, the 
visual defectiveness of either eye without the 
person tested knowing which eye is under 
examination. 

It is claimed this new test will have ex­
tensive use in professional and insurance 
offices for eye examinations 'and the detec· 
tion of fraudulent or excessive claims for 
eye damages. 

As explained by Dr. Neumueller, the test 
is dependent on the use of polarized light­
rays that vibrate in one plane only. The test 
set consists of : ( 1 )  a spectacle frame con· 
taining two Polaroid lenses so inserted that 
the Polaroid axis in one is 45 degrees and 
135 degrees in the other ; and ( 2 )  a cross 
slide also equipped with a Polaroid disk 
which fits into a projector. 

The polarized spectacles, the lenses of 
which look the same, are then placed on the 
person tested and he is asked to look through 
them at test letters proj ected on a screen. 
By manipulating a handle on the cross slide, 
the Polaroid axis may be changed from 45 
degrees to 135 degrees, or vice versa. 

When the axis in the slide is at right 
angles to the axis of one lens, the light com­
ing from the projector through the slide lens 
will be completely polarized and the person 
tested will be unable to see the test letters 
with that eye. 

By turning ,the handle, the axis of the 
slide can be altered so that it will be at right 
angles to the axis of the other lens and the 
person tested will be unable to see out of 
the other eye. This can be done without his 
realizing it. 

In this manner, it can be quickly discov· 
ered whether he is shamming loss of sight 
in either eye since he is never aware with 
which eye he is seeing. In addition, the 
visual acuity of the malingering eye can be 
determined without his knowing it. 

A LEADING PRODUCER 
OF 

PIG IRON 
Wants ideas for 

New Uses of Cast Iron 
and 

Suggestions 

for the Improvement 

of Its Prod uet 

All ideas submitted will  be treated 
confidentially and with utmost 
discretion. 

Do not send models o r  samples. 

It may be a product now being 
made but handicapped by lack of 
capital o r  manufacturing o r  sales 
experience. 

For the right idea, this i nqui ry 
may develop into a worthwhile 
business under the sponsorship of 
a fi rm long established in this field. 

R O O M  1 4 7 8  
3 5  E A S T  W A C K E R D R I VE 

C H I C A G O ,  I L L I N O I S  

8 �  
FACTS A B O U T  
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PAT E N TS 
MUI S E L LI N G I NVE NTIONS 
IF you have a n  invention-or a n  idea for one­

you should read our Free Books. They tel l 
how the patent laws protect you. Why your in­
vention needs protection. What a registered 
patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form ) . Our books also tell how some in ventors 
have secured financial assistance. 

HOW WE SERVE YOU 
Rince 1 898 we h a y e  served thou· 
sands of inventors. 'Va answer 
your Q uestions. Tpll yoU what to 
do. Wc put at -,,'our di9poaal a larrce staff 
of exnert draftHmen 
and experienced. rell:i�. 
tered I)(l.tent attorneys. 
We try to keep ex· 
t)ef\8C� at a minimum 
find can arrange de· 
ferred paymentiJ. Cet 
the fnet.!'! abl)ut patents 
and invention�. Get 
the faet.� nhont our 
",ervicc",. Ma.i1 the cou· 
pon '1'00 ·\ \+. 

• l\fany picturea and ex­
amples ma"e thelle ex' 

cellent "Hide books ror iw ventors. 

EVAN5 & CO. 
Registered Patent Attorn eys 

M a i n  Offlee : 404 H .  V i etor B u i l d i n g  
Was h i n gton. D.  C .  
�end me (ree {'opie::: or your books.  " Patent Protection" 
and " When and How to �ell a n  Invention". 

Name 

Street and No . . . .  

City o r  Town . .  . .  . . . . . . .  " ;  . . . . . . . . . . . . . . . . . .  State . .  
� - - - - - - - - - - - - - - - - - :  
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JUBILETTE 
A popular priced 35MM Miui­

ature Camera with Conven­
ient External Shutter Release 

FOB COLOR 

TRANSP ARENCIES 

01' Black and White 

The Jubilette is a new, light 
and compact miniature cam­
era making 36 exposures on 
35MM film. 

It has the features and the 
power of a high priced cam­
era and is being put on the 
market as a result of con­
stant demands for a minia­
ture camera fitted with some 
of the candid camera essen­
tials at a popular price. 

It is equipped with an F2.9 
highly corrected anastigmat 
lens in a com pur shutter with 
speeds up to I j 300th part of 
a second, enabling you to en­
joy the most entrancing ad­
vancement of modern photog­
raphy - Kodachrome in full 
color-as well as perfect black 
and white shots of every type, 
even under poor light con­
ditions. 

e: . .  � ', . .  c.���·::," Leather 
Eveready Case . $5.00 

Mail Orders Filled. 
Write Dept. J.U.B. 

��� 
y.,/o r l d ' s  Larg est Exc l us ive C a m era 

S u p p l y  H o use 

"At the Sign of Ote Camera" 

S C I E N T I F I C  A M E R I C A N  JULY · 1938 

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

ON CARRYING A CAMERA 

How do you carry your camera ? Or 
perhaps you haven't given the matter 

any thought and simply stuffed your pocket 
(if you use a miniature ) and went. 1£ so, we 

suggest you mend your ways. It does not 
matter whether you paid much or little for 
your camera. The point is it's all you have 
and it's what you are using ; therefore, you 
should give it every care and every atten­
tion. 

Most persons generally agree that a 
camera should be carried in a case. Witness 
the great popularity of the ever-ready case, 
permitting as it does the use of the camera 
without removing it from the case. How­
ever, other camera users prefer to hold the 
camera itself, finding the case irksome for 
some reason. These latter, therefore, al­
though they use a case of the ordinary type, 
often forget they have a case ; after they 
once remove the camera in the course of a 
camera jaunt, they do not return it to the 
case until after the supply of film has been 
exhausted or they have decided to call it a 
day. This is a mistake. The camera should 
be returned to the case whenever there is 
a picture-taking interim of even short dura­
tion. Unforeseen accidents do happen and a 
camera that is dropped or banged when in 

1 st 

a case will suffer but a fraction of the harm 
caused by a camera dropped without bene­
fit and protection of a case. Of course, it 
is understood that the case you own or will 
purchase is well constructed and sturdy, 
with all edges and front strongly made to 
withstand hard knocks. 

To minimize the danger of accidental 
knocks, some amateurs make it a practice 
to carry the camera case slung over one 
shoulder inside the coat. The coat prevents 
swinging of the camera and thus furnishes 
additional protection. Of course, this meth­
od is not convenient with the reflex types 
and larger cameras. In these instances it 
is suggested that the camera case ( which 
we presume is carried suspended from the 
shoulder ) be carried with the case shifted 
toward the front rather than the back of 
the body. This same method may, of course, 
be employed with the relatively "flat" types 
of cases. 

Then there is the pouch type of  case, 
usually a soft leather affair, that is carried 
in the coat pocket. This is fairly satisfac­
tory if the camera is  relatively light in 
weight, since the pocket of the coat pro­
vides the additional protection that is neces­
sary. However, special care must be taken 
when carrying the camera in this manner 
to avoid accidental bangings. This type of 

Prize Winners in 

Calm, serene repose is  ideally exemplified by this First Prize print submitted 
in our contest by Edward Canby of Dayton, Ohio. The photograph was taken 
with a Voigtlander Avus camera on 9 by 12 cm Agfa Superpan Portrait film 
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pouch is sometimes used for carrying small 
cameras "on the hip." This latter is certain­
ly to be avoided, and for reasons of safety 
for the camera that it is not necessary to 
discuss here. 

Carrying the camera slung from the neck 
and resting on the chest, with front of case 
opened and lens exposed without cap, is 
another of the don'ts. At least cover the 
lens if you must carry the camera in this 
way. Speaking of covering the lens, we make 
it a practice when working outdoors to 
keep the lens covered at all times when not 
actually shooting pictures, automatically 
uncovering the lens each time. And believe 
it or not, we have been doing this with 
one particular camera for about three or 
four years and haven't forgotten to remove 
the cap once. It's all a matter of habit ; and 
it's a good habit. 

THE MINIATURE CAMERA'S 

RISE TO FAME 

PHENOMENAL success always comes at­
tended by questions as to the cause or 

causes that brought it about. And so it is 
with the miniature camera, which has in­
spired such questions as : "What do you be­
lieve is the reason for the meteoric rise to 
favor of the miniature camera ? "  

I t  is difficult to lay one's finger o n  any one 
cause or group of causes. One of the prin­
cipal causes was probably the apparent in­
auguration of a new idea in photography, 
namely, that one could carry about one's 
person a diminutive camera which could be 
whipped out .at a moment's notice to · shoot 
a candid picture o r  stop a fleeting subject, 
and continue taking pictures to a total of 
36 exposures before reloading. Another rea­
son may have been the fact that, because 
of the fast lenses which could be used with 
these cameras, pictures could be taken in 
theaters, snapshots taken at night indoors 
and outdoors, and many other subjects at-

"Repose" Competition 

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

tempted that had not been possible before. 
But these are merely superficial causes ; 

in themselves they are not sufficient reasons 
for a popularity that has lasted several years 
so far and bids fair to continue for some 
time to come. Photography as a hobby pos­
sesses a self·revitalizing force that will make 
it live forever ; the miniature camera is but 
a spark that has set an old flame blazing 
anew. The miniature camera was born and 
survives not for itself alone but because of 
the many new applications it has introduced, 
because of the fresh and spirited viewpoints 
it has inspired. 

One of the chief contributions of the 
miniature camera has been in the technical 
and scientific fields where it has been of 
invaluable aid in recording the facts of 
science in a manner unequaled by any other 
method. Not only have records been made 
of facts known though not previously set 
down so graphically, but new facts have 
been uncovered and made indisputably true 
by the compelling proof of an image gath­
ered by a lens and implanted on a sensitive 
film. This power of the miniature camera is 
being appreciated in various departments of 
science, industry, and exploration to such an 
extent that today we see a great and mar­
velously growing interest on the part of re­
search workers in the use of this medium 
to aid them in their work. 

ALL FOR FINE GRAIN 

THE battle of the scientists for the ulti­
mate in fine grain continues apace, a 

little inkling into the thoroughness with 
which this battle is  waged having recently 
been afforded this department by the du 
Pont people. 

"At the Redpath Laboratory at Parlin, 
New Jersey, where du Pont chemists are 
occupied in research on cameras and motion­
picture films," they write us, "photographs 
with the microscope are found invaluable in 
the development of film itself-which there-

2nd 

Fine lighting and rendition of texture add to the repose theme of this Second 
Prize print submitted by Carlyle F. Trevelyan, Flushing, Long Island, New 
York. Taken with a Zeiss Ideal "A" camera on 2 1/4 by 3 1/4 Agfa Superpan film 

T H E  �I A G N O 
V I E lV E R  

Answers the question of how best to dis­

play the color transparencies you l�ave 

made with any 35MM camera. 

Useful either in daylight or dark, the 

Magno Viewer gives a magnified and 

magnificent illuminated image that 

brings out all the detail and beauty 

and delicacy of tone of the transparen­

cies. 

It is self contained and equipped for 

either slides or uncut rolls • • • and is 

a thrilling and necessary part of the 

amateur's equipment. 

Mail Orders Filled 

A NEW EXPOSURE METER 
SIMPLE-DURABLE 

FEATHERWEIGHT-TINY & THIN 
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_. T RA D E M A R K  R E G u S P Al O f F 

ODly '175 
Mail Orders Filled. 

Send for circular E.X.P. 

Worl d ' s  La rg est Exc l u sive Camera 
S u p p l y  H o use 

HAt the Sign of the Camera" 
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A n o t h e r  G R A F L E X  
P r i z e -W i n n e r ! 
No wonder this portrait of "!{urphyH 
is a prize-winner ! It was taken by E .  

H. Welter with Ii prize-winning 
camera-an Ameriean -made Se­
ries D Graftex. This camera has 
full vision focusing, interchange­
able lenses. focal plane shutter 

speeds to 1/1000 second. Two picture sizes : 3'4 x 4 '4 
and 4 x 5 .  See the Series .D and other Graflex Prize­
Winning Cameras at  your dealer·s. 

FREE! ��d<},��
r
ed

e
G�!��

e
it���f12:n?(�1���� 

Pdze-Winning Cameras and Accessories. Paste 
coupon below-or write your request-on pen­
n)' postcard if you wish. Folmer Grafiex Cor­
poration, Dept. SA-16. Rochester.N. Y . . l).'S. A. 

FOLMER GRAFLEX CORPORATION 
DEPT. SA-16, ROCHESTER, N. Y., D. S. A. 
1'1ea:-.e send me your free catalog of Graflex and Rpeed Graphic 
American -made. Prize-'Vioning Cameras and Accessories. 
NAME ____ _ 

��DDRESS ________________ _ 

CITY ________ _ 

G RAFLEX I'mze-'ZuiHKHtp CAM ERAS 

Become an expert 
photogr aph e r  
for pleasure or career. Big money-making opportunities. 
Com mercial ,  'News, Portrait, A dvert i s i n g. Can d i d  or Motion 
P i cture photography. Instruction by noted expert s. PerRonal 
A ttendance and Home Study courses. "trite for free booklet. 

N EW YO R K  I N ST I T U T E  OF P H OTO G R A P H Y  

1 0  We.t 3 3  St. New York 

MAKE IT AS 
YOU NEED IT 

At only 2 %  cents each ! Have fresh developer when you 
want it-easily and without bother. Two separate powders 
and handy measures conveniently packed. Equivalent of 24 
M.Q. tuhes. Make-A-Tube is compounded according to the 
finest Universal M.Q. formula. For any film-any paper. 

. direct to: 

(i) 
If your dealer cannot supply send 55 cents 

� .  !!t� � I!; A�a�i� :y�.\�o��IYn� �,�: 
Write for ('omplett� catil log of Marshal l ' s  prepared devel ­

opers ,  colors, fixers and other darkroom aids. 

Foremost for 20 years 

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

by becomes an agent in the perfection of 
its own efficiency. Progressive enlargements 
of a negative from contact to 1000 times 

sions." 

ready insight into the grain and 
of the various experimental emul­

Now, who mentioned IS· and 20-diameter 
enlargements ?  

"FRAMES" 

THE use of natural picture "frames" in 
photography was noted in this depart· 

ment some time ago in connection with the 
framing of a distant view by trees and 

Through an archway 

branches in the foreground. Archways found 
in parks and public buildings provide other 
pictorial "framing devices" that furnish the 
answer to many a difficult problem in com· 
position. As an example of this type of pic· 
t ure, we offer the accompanying illustration. 

S UBSTITUTE FOR COTTON 

RECENTLY we had occasion to put to 
photographic use the familiar domes· 

tic accessory known as cleansing tissue, 
when our supply of cotton wadding was at 
zero j ust as we were getting down to some 
business of spotting glossy prints. Yon 
know, of course, that glossy prints may be 
spotted with pencil if  the parts to be worked 
upon are previously treated to the retouch· 
ing dope employed on negatives. A ball of 
cotton is ordinarily used to apply the dope 
and to rub it in. However, in the absence 
of cotton, we found the cleansing tissue 
was perfectly suited to the purpose and 
gave no trouble as to lint. As you know, 
the tissue is very soft and absolutely non­
abrasive, making it ideal for photographic 
chores wherever it is ·desired to clean deli­
cate surfaces, including the cleaning of the 
lens. 

BASEBALL IN THE CITY 

As a picture describing an incident in a 
local baseball game, the sports editor 

would be fully j ustified in throwing this 
effort into the waste basket without a sec­
ond glance. But we have a notion that the 
Feature Editor, looking for something to 
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DIYILOPI Ne 
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YOUR 
ROLL FILM WORK 

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

all sizes from a full 36 
exposure roll of 35 mm to 
No. 1 1 6. 

F I N K - R O S E L I E V E  C O . ,  I N C  
1 09 w 64th STREET NEW YORK C I T'  

TIME YOUR EXPOSUR� .. �H'� 
Jt,ew, su..rte, wOf · 

$ 
. Dnelo, Your Own Pidures 
Complete Developing 

O utfit 
Anybody can completely de­
velop and print with a 
FOTOKIT. obtaining pro­fessional results. Worth 
three times the money. 
Pays for itself quickly. In­
cludes: printing frame. de­
veloping po:wders. hypo, 
printing paper. 3 trays, 
glass graduate, stirring rod. 
dark room fitters. sim pie in� 
str\lction sheets, SEND 
NO MONEY. Pay post� 
man $1. plus po!!tage. 
:Money back guarantee. 

FOTOKIT CO., Dep't S .. 476 E. 98th Street. Brooklyn, N. Y. 

FREE with ROLL DEVELOPED 
���IST��

ice
E�ri>RC����� E��:;;J

e
�����d 

o
�� 2,5e 

NATURAL COLORS. or 8 duplicate prints given 
FREB' with ROLL DEVELOPED and 8 lifetime high gloss 
prints for only 25e coin, Reprints Se each. Professional ser­
dee-nation's most modern plant-quality materials. Satis­
faction or money back guaranteed. 
S U NSET S E R V I C E, 297 Sunset Bldg.,  St, Paul.  M i nn. 
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The big flsh tugged and 
tore a t  the l i n e - b ut 
R o b o t o g r a p h e r  Wa rd 
cal m ly pressed the button 
on his ROBOT, and a re­
markable sequence series 
was caug ht. Versatile-ROBOT gets g • . .  
Iightning'fast g ame, swooping birds, leaping fish. 
Marvel at ROBOT'S unique features - automatic 
resetting of shutter . . .  a utomatic fllm transport • . . 
automatic exposure counting • • .  machine g u n  speed 
. . .  instantaneous zone focusing . . •  b u ilt-in filter with 
a utomatic exposure correction. ROBOT is a maz' 
ingly compact, a lways with you, never a burden • • •  
perfect for fleld and stream. Ask for Versatile­
ROBOT at your dealer, or write for Iiterature"SA- 1 I) Priced from $119.00 

U.es slandard 35mm fl l m-black-and-white 
or color - negatives enlarge to 3 x 3 feet. 

INTERCONT INENTAL  MARKET ING CORP  
8 W E l T  40th I T . ,  NEW YORK 

More value for your 
money with the new 

PARVOLA 
THE 

PRACTICAL 
CAMERA ! 

Uses 
Roll Film 
Filmpack 
Plates 
Cut Film 

PARVOLA-the new, quality camera in the 
quantity-price field-is destined to quickly be­
come a ranking-favorite of serious workers. 
There are no limits to Parvola advantages-no 
limits to what it can do for you. Look !� 
PARVOLA is  equipped with . . .  

Zeiss F2.8 Tessar Lens 

ReHeal Foeusing Mount 

Ground Glass Focusing 

Fine Optical Viewfinder 

Com pur Rapid Shutter 

Speeds of 1 to 1/400 see. 

Lever Snap Fill11-
Winder 

Built-in Self Timer 
Film Pressure Plate 
Etched Focusing Seale 
Built-in Supporting 

Leg 

Takes 8 or 16 pictures on a roll of film . . . 
16-picture size 1 % "  x 1 % "  . . .  8-picture size, 
1 % "  x 2 1;4 " .  Filmpack, plate, cut film size, 
1 % "  x 2 14 " .  

$ 7 5  complete with case 
Write for descriptive literature 

HENRY HERBERT 
483-485 F I F T H  A V E N U E  N EW VO R K  C ITV 

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

recreation in the city, would feel 
more kindly disposed towards it. The spec­
tators informally sitting about on the grass, 
the buildings in the distance and a base­
ball game in active progress-these are 
the elements which seem to us fairly ac­
curately to picture a phase of city life on 
an off-day. Incidentally, don't you agree 
with us that the figures in the immediate 
foreground add immensely to the element 
of perspective in the picture?  

-------

LADY CANDID S HOOTER 

HER husband doesn't like the idea but 
Rosa Rolando Covarrubias, wife of the 

famous caricaturist, is a dyed-in-the-wool 
candid camera enthusiast willing to face even 
dangerous obstacles if the reward ahead is 
a batch of good shots. In a recent interview 
with Helen Worden, of The New York 
World-Telegram, she told of some of her 
adventures. 

On one occasion, after an attempt to 
photograph an Arab chief in Tunis, who, 
she relates, "didn't like it because he thought 
I was taking his soul," Mrs. Covarrubias 
started using an angle view finder attach­
ment, which permitted her to take pictures 
of subjects while apparently looking in an­
other direction. Thus she was able to snap 
Singapore dancing girls in the native quar­
ter, Mexican peons digging in Mayan ruins, 
and ceremonies in unexplored temples. 

LUCKY ENCOUNTER 

HERE'S a lucky composition. The figure 
not only is placed in one of the "strong 

points" of the familiar rectangle but is firm­
ly held there by the diagonal line created 
by the shadow of the fence. Had it not been 

�'Jest Restin' " 
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Album-size 
p i ctu res with th is 

min iature 

KODAK DUO SIX-20 
(SER IES II) $5750 

THE famous miniature that makes 

album - size pictures has been 

made a finer miniature. There's a 

new body shutter release that makes 

excellent pictures an easier matter ; 

it operates more swiftly and surely, 

and minimizes camera movement. 

Also a new bracket for Kodak Pocket 

Range Finder. A single - finger bed 

release for easy closing. A die-cast 

metal body • • . genuine-leather 

covered, satin-chrome trimmed. Lens 

is the brilliant Kodak Anastigmat 

j.3.5 ; shutter, a 1/500 Compur-Rapid. 

And the price is still a thrifty $57.50. 
At your dealer's  . . .  Eastman Kodak 

Company, Rochester, N. Y. 

�Idf' EASTMAN 
� the K()/JAK 
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B ELL & HOWELL COM PAN Y  
1 8 3 8  Larchmont A v e  . •  Chicago. I l l .  
Please send me t h e  booklet. How 
to Make Ine�pensive Personal Movies. 
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
A ddress _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .;. _ 
City. _ ;.  _ _ _ _ _ _ _ _ _ _ _ _ _ _  Slale _ _ _ _ _ _ _ _ _ _  SA 7-38 

B E L L  & H O W E L L 

Accept a Liberal Trade-in allow­
ance on your old camera towards 
the purchase of a better one. We 
feature a cOnlplete stock of new. 
used and reconditioned cameras 
and binoculars. offered at excep-

tionally low prices. 

All items sold subject to IO-day 
trial. Fully quaranteed. 

Send for 40-page Barga i n  Bul ietin,  34 

I'OTOSHOP, INC. 
18 East 42nd Street . 136 West 32nd Street 

New York. N. Y. 

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

for this counter diagonal, the shadows of 
the tree branches and leaves on the side­
walk, the lighting of the chair and the 
restful attitude of the figure, the main 
diagonal, carried perfectly through by the 
chair, the shine box, the figure and the 
long shadow of the latter, might have seemed 
almost stark_ As it is, the picture has 
warmth and atmosphere_ Taken from the 
stairway of an Elevated Railway station with 
a 35-mm miniature camera, the picture fur­
nishes one more proof of the benefits to be 
derived from making a habit of toting the 
camera with you whenever feasible. 

WHAT'S NEW 

In Photographic Equipment 

ffIf yon are 1'ntcrcsted 1'rt an), of the £tems 
'-\describcd belo'l{}� an d cannot find them in 
our ad'l/c,-t£sing columns or at )'our photo� 
g1"aPh l�c dealer� 'loe shall be glad to tell yon 
uJhere }'OH can gct them. Please accompany 
yonI' reqnest by a stamped c1l1)clope. 

A NEW WESTON METER 

PROVIDING for 17 film speed ratings 
from 0.7 to 200 Weston, "meeting all 

present or future requirements of  super­
speed f i lms,"  the  
"Weston Junior" 
( $15.50 ) makes its 
appearance on the 
market with a spe­
cial  d e d i cat ion to  
the  users of  minia­
ture cameras. The 
new meter employs 
the same type of pho-
tronic cell and sensi­

tive instrument movement used in the Weston 
"Universal" and "Cine" models. 

The new meter has a circular cell-window 
on one side, designed to cover a uniform 
angle of view, comparable with that covered 
by the normal camera lens. On the opposite 
side of the meter is  a full vision dial. Thus, 
when the meter is held in viewing position, 
the user can take the readings while keep­
ing an eye on the scene he plans to photo­
graph. The dial lists 17 aperture stops from 
F :2 to F :32 and 27 shutter speed settings 
from 60 seconds to 1 / 1000th second_ 

Sensitivity of the new meter to low light 
values, the manufacturers report, is such as 
to provide readings where camera settings 
down to F :2 and 11;th second are required 
on ordinary film. 

LEICA-MOTOR 

THE Leica-Motor is being made available 
to permit Leica owners the facility of 

making several exposures in succession 
without  rewinding. 
The device is so de­
signed that succes­
sive exposures can 
be made at the rate 
of one or two per 
second, as desired, 
up to a total of 12, 
at a single winding 

of the fully enclosed spring motor. 
This new Leica accessory is interchanged 

with the base-plate of the Leica and when 
attached to the latter the whole forms a 
compact unit. A key on the bottom of the I Leica-Motor winds a powerful spring which 
enables up to 12 exposures to be made auto-

JULY , 1938 

D e l i v e r s  T h e  N e w  
SPEED  GRAPH IC  

3Y4 x 4Y4-Kalart Range-Finder 

Then Pay $1 1 .45  a Month 
Financed through Commercial Credit Co. 

Newest model,  with F:4_5 Zeiss Tessa r 5'/4" lens 
i n  N ew Com pur  Sh utter, and coupled range-find­
er.  Complete, $ 1 54.50. Down-paym ent includes one 
yea r's insurance a g a i nst loss, damage and theft. 
Buy this and other Cameras and eq uipment on 
Klein & Good m a n 's Time Payment Plan_ Write for 
d escriptive booklet. 

TRADE IN YOUR OLD CAMERA 
We w i l l  accept it as dow n - pay­
ment if it has sufficient val ue 

KLEIN & GOODMAN 
Everything Photographic 

1 8  S. 1 0th Street Philadelphia. Pa. 

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

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

ARGUS 
f :4.5 Anastigmat Triple Lens 

1/25 to 1/200 Shutter 

Double Frame 35/mm. 
Built-in Tripod 

Socket 

XEVER BEFORE has a camera at anywhere 
near the Argus price had so fast a · lens and 
shutter ; never before could so inexpensive a 
camera take action snapshots, even under 
adverse lighting conditions. 

Send Money Order, Check or C.O.D. $2.00 DEPOSIT_ 

MALENA CO. 
616 Market Street Philadelphia, Pa. 
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RSAL DEVELOPER 

PRINTS 
AND . NEGATIVES 

Get th e utm ost in to n a l  
va l u es. Use Q u i n o l i n .  For 
by d i re c t  d e v e l o p m e n t 

Q u i n o l i n  develops pr i nts of 
b l a c k  a nd b l u e  b l a c k  with 
C h l o r i d e  a n d B r o m i d e  
P a p e rs a n d  soft warm ton e� 
of b l a c k  a n d  b l a c k  b rown 
with C h l oro- B rom i d e  P a p e rs .  

Splendid opportunitiea. Prepare in 
spare time. Easy plan. No previous 
el:pcrience needed. common school 
education sufficient. Send for free 
booklet, "Opportunities in Photog;ra· 
phy", particulars and reQuirements. 
American School of Photography 

Dept . 228 .. 8 3601 Michigan Ave. Chicago, III. 

Free . "Camera-Log".  Contains charts, 
• tables, simplified records, glossary 

-all invaluable to camera fans. Also big 
folder of supplies, gadgets, specialties, cam­

eras-at fraction of regular prices. Rush post­
card NOW to : E CO N O - C A M  SU PPLY CO.,  
260-A T roy Ave., Brooklyn, N .  Y. 

N A T U R A L C O L O R  
8 X 10 PRINTS $7.50 

5 X 7 PRI NTS $5 .00 
F r o m  K 0 D A C H R O M  E 
Attractively mounted enlargements, glossy or 
semi-matt surfaces, from 35mm. and 1 6mm. trans­
parencies. Color Prints from KO DACH R O M E  
as fine as can be made regardless of  price. 

R U T H E N B E R G  "The Leading Makers 0/ 
Natural Color Photographs." 

496 1  S u n set Blvd.  D e pt. S7 H o l lywood, Cal if.  

xp08ure tab!e. filr� 
and plate epeed table. 

Exposure Guide.(4)Over lOO 
pages of still and movie cameras. films. lenses, enlarg­

ere ,  chemicais--evervthing photographic-many at bie savin!!'."s and 
ALL GUARANTEE'D on 10 Day Money Back Trial. (Used equip­
ment accepted in trade.) Write for your Free Almanac now. 

CENTRAL CAMERA C�it��Uci��?';'��' Dept. X·7 

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

matically, release of the mechanism being 
accomplished by pressing a lever con­
veniently located on the front of this acces­
sory. A scale on the Leica-Motor makes it 
possible to set it beforehand to make auto­
matically the number of exposures wanted. 

ABBEY FLASHGUN 

INCORPORATING a number of new fea­
tures introduced to bring it into line with 

modern advances in photography, the Ab­
bey Flashgun ( $18.75 ) numbers among its 
adv�ntages a six�inch parabolic reflector, 
chrome mirror finished and adjustable for 
all standard sizes of bulbs ; miniature mag­
netic tripper so thin that it can be left on 
the lens board when the camera is closed ; 
switch at bottom of battery case to facilitate 
quick release after focusing, switch and 
focusing knob being located "in the span 
of a hand ; "  built-in side lighting outlet ; 
flush connector receptacles and new type 
flat connector with prongs molded in solid 
rubber. 

"HANDI-SLIDE" 

CONSISTING of ready made glass pro­
jection slides bound in red Bakelite 

and copper, the "Handi-Slide" ($1 .50 a doz­
en ) is one of the latest devices for the users 
of 35-mm projection transparencies. In use, 
the transparency is merely enclosed between 
the two plates of polished glass. The plates 
are then bound in the Bakelite frame by 
a copper sheath, and the slide is ready for 
projection. The transparency may be quickly 
removed and a new one substituted. 

THE PEANUT S UPERFLASH 

A PEANUT-SIZE Superflash bulb, des· 
ignated as No. 0 ( 16 cents ) ,  about 30 

percent smaller than the smallest flash bulb 
made prior to its in­
troduction-in fact 
no taller  t h a n  a 
package of chewing 
gum-is now on the 
market .  I t s  total  
l i ght output ,  the  
manufacturers state, 
approximates 22,500 
I u m e n  s e c o n d s ,  

more than enough illumination for open and 
shut shots with average films, as well as 
synchronized speed shots with faster films. 

Also announced is "Special Press 40,000," 
only slightly larger than the standard Super· 
flash No. 1 . The press Superflash has a total 
light output of 40,000 lumen seconds, pro­
duced in a wide-peak flash of great in­
tensity and power to penetrate distance and 
cover wide areas. 

FOCAL PLANE SHUTTER 

FOR MAKINA 

SUPPLEMENTING the regular Compur 
shutter, with speeds up to the maximum 

of 1/200th second, normally furnished with 
the Plaubel Makina H and II-S, the makers 
have now introduced a special detachable 
focal plane shutter ( $27.50 ) which is in­
serted in the back of the camera ( close to 
the film plane ) whenever very high speeds 
are required. The speeds of the focal plane 
shutter range from 1/ 100th to 1/1000th sec-
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Bass Says: 
Photographers on a postman's holiday 
to Chi cago make the customary calls on 
the Field Museum, the Adler Planetari­
um, M axwell Street, the Stock Yards, 
and Chinatown and then make a bee-line 
for the Camera Cross Roads of the 
World, • . .  where they literally waste 
hours of their precious time inspecting 
the seductive gadgets in this unique 
camera shop of ours . . . .  for which their 
"better halfs" hate us most genuinely. 

�� President 

Rhamstine 

Electrophot 
Electric Cell 

Exposure )leter 

10, vest pocket size, 
2lA, x 1 % "  thick, 41/2 oz.  
For still or  cine. With col­
ored ivory case. The newest 

��otg�e\1;:r�ar:;'e�: $10 
Case $1 

Choose your weapons 
Either or both are yours for the asking. 
The brand new Cine catalog No. 234 is 
filled with thousands of items for the 
8 and 16 mm. silent or sound addict. 
No. 236 is the outstanding contribution 
to StilI Camera Catalog literature . . .  
featuring the usual Bass values . . . 
greatly enlarged . . .  more and better il­
lustrations, etc. " Choose your weapons." 

Another baker's-dozen 

of typical Bass 

guaranteed bargains : 

Contax I with Carl 
Zeiss Tessar F :3 .5  
lens and case . . . .  $92.50 

9x l 2  Zeiss M i roflex, 
Tessar F :4.5 and ac­
cessories . . . . . . . . .  $75.00 

5x7 Com pact G raflex, 
8 % "  Tessar F :4 .5  
l e n s  a n d  a d a p t e r  

$74.50 

5x7 Press G raflex, no 
lens . . . . . . . . . . . . . . . . . $25.00 

4x5 HB Te l e - G raflex, 
8 '4 "  Tessar F : 4 . 5  
lens . . .  $67.50 

4 x 5  H B  G r a f l e x ,  
Series B, Kodak 
F : 4 . 5  len8 . . . . . . . .  $75.00 

3 Y4X4Y4 H B  Series 
D Graftex, Kodak 
F :4.5 lens . . . . . . $87.50 

4x5 N atu ralist G ra ­
fl e x ,  24" Bausch & 
L o m b  T e l e p h o t o  
F :6 .3  . . . . . .  $225.00 

3 Y4x4Y4 R B  A u to Gra­
flex, Long focus 7 % "  
Tessar F :4 .5  lens and 
adapter . . . . . . . . . . . .  $92.50 

V o l l e n d a  F :3 . 5  lens,  
Compur shutter 

$24.50 

Foth D e rby, like new. 
F :2.5 lens . . . . . . .  $24.50 

B a n t a m  S p e c i a l ,  
range finder coupled, 
F : 2 lens, Compur 
R a p i d - l i k e  n e w  

$66.50 

2 Y4X3 Y4 N ettel roll 
film, Carl Zeiss Tes­
sar F : 4 . 5  lens. Com-
pur shutter . . . . . .  $26.50 

Dept. AD, 1 7 9  W. Madison Street 
Chicago, Ill. 

C A M E RA C R OSS R O A D S  O F  T H E  W O R L D  
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America's Fastest Seller 
MODEL 120 

For all size Negatives up to 

2� X 3� INCHES 
(Equivalent section larger negative,) 

with 

FEDAR ANASTIGMAT F6.3 LENS 

C A L I B R A T E D  E A S E L , 
1 6x 1 8" BASEBOA R D  W I T H  
H I N G E D  TY P E  BO R D E R .  
M A K E R  A N D P A P E  
H O L D E R  ATTAC H E D .  
Enlargements 2 Y2 t o  7 
times on baseboa rd ; ex � 
tremely fast exposure ; 
extra sharD prints. 4 
masks for all popular 
size negatives. Booktype 
negatiYe carrier with 
cuned supports for eut 
and uneut film. Double 
diffusing plates slIpply 
enmly distrib­
uted intensified 

. l ight and a,'oid 
magnification of 
dust spots. Built in di� 
aphragrn with red tilter. 
1 25 watt projector lamp 
induded. 

Complete 
With Lens 

1':ntireIy Made in U. S. A. Fully Guaranteed 
SEE IT AT YOUR DEALER 

If  not avai lable you may order d i rect . 
F E D E RA L  STA M P I N G  & E N G I N E E R I N G  C O R P. 
D e pt. SA ·7, 25 Lafayette St., Brooklyn, New York 

.4merica·� Leading "Enlarger �/an"Jacturers 

PENN Values are un­
precedented. They march 
In the van of the Photo· 

I(raphlc parade . . . and a rapidly growing 
clientele Is glad to a cknowledge a serviee that 
is friendly, personal and uniquely different. 

Typical Penn Camera Values ! 
Lelca Model G F2 lens, E .R.  case . .  . . .  $ 1 25.00 
Con tax 'Hodel 1 slow speeds Ft.8 Tessar 84.50 
Exakta Model B F1.9 lens . . . .  . 1 1 5.00 
Kine Exakta F2 Xenon lens . .  1 25.00 
Zeiss Mlrrotlex 9x12 }' 4 . 5  Tessar. . 69.50 
Cine Kodak Model K F1.9 lens . .  69.50 
Mal(azine Cine Kodak F1.9 len. 94.50 
Cine Kodak Special F1.9 lens, Ilke new 250.00 

Special Values in Binoculars 
Zeiss DeItrlntem 8x30.  Iightweight. . . .  62.50 
Leitz Blnuxit 8x30 lightweight . . . 52.50 . 

M A N Y  O T H E RS 
A bove items Like  New--except ·where specified. 

A LL M E RC H A N D I S E  SO L D  S U BJ ECT 
TO I O · D A Y  M O N E Y  BACK G U A RA N T E E  

S e n d  for F R E E  M o ney Sav i n g  Catalog S·7 

J. f��M'�� p.c: EXCHA N G E , INC .  
IZ6 West  32 11 d , St.. N ew YOl' k  City 

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

ond and one full turn of a knurled knob 
completes the winding of the shutter curtain. 

This new accessory is attached to the 
back of  the Makina in the same manner as 
the ground glass back, the film pack adapter, 
the film holders, and the automatic film· 
counting roll holder. 

C ORONET VOGUE CANDID 

CAMERA 

INTRODUCED as a "flyweight" camera, 
the Coronet Vogue Candid Camera 

( $7.50 ) weighs only six ounces. is only 4Y:J 
by 2){, by 1 � inches in size, and produces 
pictures 2 by H1G inches ( 50 by 30 mm ) . 

Streamlined, enclosed in a Bakelite body 
with chromium fittings, the Vogue is ready 
for action in an instant. The Coronet Vogue 
is  equipped with an F : 10 Every.Distance 
Lens, an Ever·Set instantaneous and bulb 
shuller, and brilliant direct vision view· 
finder. 

ARGUS S PEED PRINTER 

MODERATE enlargements with the ease 
of contact printing is  the principal fea· 

ture of the Automatic Argus Speed Printer 
( $15.00 ) , which makes 2 %. by 4�.inch 

prints from 35·mm 
negatives  directly, 
without focusing or 
trimming. Of mod· 
ern design, the print. 
er cabinet  is all ·  
m e t a l ,  p o r t a b l e ,  
w e i g h s  o n l y  6 %  

pounds and measures 7 %  inches high, 5 % 
inches wide, 10Y:J inches long. 

The Automatic Argus Speed Printer em· 
bodies a light source, a double condenser 
lens system, a double achromatic objective 
lens, and two first surface mirrors. 

"Simply lay the ready·cut sensitized paper 
on the glass and press down the printer 
handle for a few seconds, which automat· 
ically makes the electrical contact and ex· 
posures"-this is the formula. 

The manufacturers also announce the in· 
troduction of Argus Bromex paper, brought 
out specifically for use in the Argus Speed 
Printer, available in glossy, semi·matt, and 
silk surfaces and soft, medium, and hard con· 
t rasts, single weight and double weight. The 
single.weight papers come packed 36 sheets 
to a package while the double·weight papers 
come 24 sheets to a package ( each 35 cents ) .  

FOTO-FLAT MOUNTIN G 

S YSTEM 

CHARACTERIZED as a scientifically de· 
veloped membrane ( a  thermo·plastic 

material ) that will mount prints without 
pressure and with low heat, the Foto·Flat 
method of mounting prints is now available. 
The sheets are sold in various sizes from 
1 �" strips for 35·mm prints to 16 by 20· 
inch sheets and rolls 16 inches wide by 
100 feet long. ( Dozen 5 by 7, 15 cents ; doz· 
en 8 by 10, 20 cents, and at relative cost in 
the larger sizes. ) 

The low heat of an ordinary electric iron 
will fuse the print to the mount in suitable 
fashion ; however, a special device called the 
Foto·Welder ( small size, $1 .50 ; large, $6.50 ) 
is available that is thermostatically regu· 
lated to maintain the low heat required. 
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SMART- PRA CTICAL 

A C CURATE 

the 
MINI - PDOTOSl:OP 
electric exposure metcr for all 
kinds of photo�raphy, still, 
movie and color. 

Small and compact, direct read­
ing, easy to use . . .  you can't 
fail with the MINI-PHOTO­
SCOP to indicate your expo­
sures. 

complete with eveready leather case. 
Send lor illustrated booklet S.A .P. 
PHOTO UTILITIES, INC. 
10 West 33rd St., New York, N. Y. 

P R E C I S A  

1 2  pictures 2Y4" x 2Y4" or 
16 pictu res t 'jig" x 2Y4" 

o n N o .  1 20 fi l m  

The salient features of the Prccisa minia­
ture camera include : Famous Trinar 
Anastigmat F / 2 .9- 7 . S  cm, sufficiently 
fast for m ost adverse light conditions ; 
built-in self timer ; streamlined all-metal 
construction and elegant finish ; unusual 
compactness compa red with the picture 
size . 

With Com p u r  s h u tter-$39.75 

With P ro n tor II s h u tter-$36.50 

Literature on n'qu(>st 
M I M OSA A M E R I C A N  C O R P O RA T I O N  

485 F i fth Ave. New York. N. Y. 
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JACOB DESCHIN, conductor of our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog­
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.-The Editor. 

Q. Will you kindly tell Ille if there is 
a way to know when a desensitizer be­
gins to work unsafely ? Is there a Illathe­
Illatical rule to know the depth of focus 
of a lens at the different diaphraglll 
openings, when we know the focal 
length of the lens ?-Rev. R. T. 

A. A desensitizer solution should last 
about six months if kept in a dark bottle. 
With use it will naturally oxidize gradually. 
One way to learn that the desensitizer is 
working unsafely is  when films begin to 
show signs of fogging, but this may be due 
to using too much light ; a safer way is to 
watch the color of the solution-when it 
grows lighter in tone, then it is time to mix 
a new solution. 

For finding the depth of focus of a par­
ticular lens at various diaphragm openings, 
if is first necessary to learn the hyperfocal 
distance for the lens in question. Hyperfocal 
distance, which is the term applied to the 
nearest plane in focus when the lens is 
focused on infinity, is determined by the fol­
lowing simple formula : Multiply the focal 
length by itself ; multiply the result by the 
circle of confusion ( in your case, 1/250 ) , 
the latter referring to the degree of un sharp­
ness permissible because not perceived by 
the eye ; divide the result by the F : value 
of the lens, say F :8, the latter multiplied 
by 12 to obtain a result in feet instead of 
inches. Thus, the square of 7 .25 ( focal 
length of your lens ) multiplied by 250 
equals 13,140 ; the F :  number, 8, multiplied 
by 12, equals 96 ;- 13,140 divided by 96 comes 
to 137 feet, the hyperfocal distance. Having 
obtained the hyperfocal distance, it is now 
possible to make up a depth of focus table 
for objects at given distances from the lens 
as follows : Multiply the hyperfocal distance 
by the distance focused upon. To learn the 
nearest point in focus, divide this result by 
the hyperfocal distance plus the focused dis­
tance ; to learn the farthest point in focus, 
divide the result by the hyper focal distance 
minus the focused distance. 

Q. My call1era is a Foth Derby with 
F : 2.5 lens of 2-inch focal length. The 
focusing scale is Illarked in Illeters, as 
follows : 0.75, 1, 1 .25, and so on. I have 
nlade up illY own table in feet, as fol­
lows : 2 Y2 ,  3, and 3 Y2  feet, respectively. 
Is this correct ? Also, will you please 
give Ille the depth of focus table for the 

following : Using stop F : 2.5, distance 
focused upon 9 feet, 12, 21,  33 and in­
finity. Also, the table for F : 3  and F : 3.5 
stops ?-J. B. 

A. Concerning your conversion of meter 
markings into feet, your first figure, namely, 
2% feet for 0.75 meter is correct, but the 
others are not. One foot is equivalent to 
0.3048 meter. Therefore, one meter, as we 
figure it ,  comes to 3% feet, 1 .25 meters to 
4 feet, and so on down the line. As to the 
depth of focus ( the correct term is depth 
of field ) table, we suggest you consult our 
reply to Rev. R. T. above on the method of 
calculating near and far distances. By this 
formula, we find (figuring on a circle of 
confusion of 1/400 ) that 53.333 feet is the 
hyperfocal distance for your 2-inch lens wide 
open, namely F :2.5, and the near and far 
distances ( in feet ) in focus ( depth of field ) 
at the various distances focused upon, with 
the lens wide open, are as follows : 9 feet­
near 7.7, far 10.8 ; 12 feet-near 9 .8, far 
15.4 ; 21  feet-near 15, far 34.6 ; 33 feet­
near 20.4, far 86_5. As for infinity the nearest 
distance is, of course, the hyperfocal dis­
tance, namely, 53.333 feet. We understand 
that there is  no F :3 marking on the lens 
in question. For the F :3,5 stop, the hyper­
focal distance is 38.095 and the near and 
far distances for 9 feet are 7 .3 and U.8. 
With this, we leave you to carry through 
the rest of the calculations by yourself. 

Q. In the handling of exposed fillll 
which has not yet been developed, if 
the fingers should accidentally touch 
the elllulsion with no great pressure, is 
it likely that the latent illlage will be 
affected ?-S. E. L. 

A. If the fingers are perfectly dry, thor­
oughly clean, and no grit adheres to them, 
neither the film emulsion nor the latent 
image will be affected. However, this is not 
a good practice and should be avoided as 
much as possible inasmuch as the safety 
conditions prescribed seldom obtain. Hold 
the film by the edges is still the best rule 
to follow. 

Q. Of what value are filters in free­
lance work ? What effect can they have 
on the pictures ?-J. S. 

A. Because of your reference to free­
lance work and the wording of your first 
question, we presume that your second ques­
tion refers to the possible effect that the use 

HERE'S another grand oppor­
tunity to win a big cash prize 

with your synchro-sunlight pictures. 
First prize $ 100, second prize $50, 
third prize $25 and 15 prizes of $5 
each. 

Details of this contest-which 
was so popular last year-will ap­
pear next month. Look for them­
and in the meantime, send for the 
new two color illustrated helpful 
leaflet, "Synchro-Sunlight Photog­
raphy." 

The Kalart Micromatic Speed 
Flash will be your best ally in this 
contest. It will help you get your 
picture every time ! Fits practically 
all modern cameras . . •  $ 13.50. 

All Kalart equipment made in 
U. S.  A. See your dealer or write : 

The Kalart COlllpany 
Dep't S7 

915 Broadway, New York 
or 

619 Taft Bldg., Hollywood, Cal. 

."iIIll Pa�k Call1eras 

GO CANDID 

IN A BIG WAY 

YOU'LL give your Speed Graphic, 
9 x 12 cm. or 214" x 314 film 

pack camera the convenience of an ex­
pensive minnie when you install a 
Kalart Synchronized Range Finder. It 
gives your camera automatic focus plus 
all the advantages of man-size nega­
tives. Always accurate and dependable, 
the Kalart Synchronized Range Finder 
makes the "guess focus" shots things of 
the past. 

Model K, $20.50 installed, now avail­
able for 36 different 214 x 3�'1 and 
9 x 12 camera and lens combinations. 
Model G, $27.50 installed for 2% x 3%, 
3% x 4%, and 4 x 5 Speed Graphics. 
Special installation for 5 x 7 Speed 
Graphics and 9 x 12 Linhof cameras, 
$32.50. 
All Kalart Equipment made in U. S. A. 
See your dealer or write : 

The Kalart COlllpany 
Dep't S 7  

915 Broadway, New York 

619 Taft Bldg.,
or

HolIywood, Cal. 
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Actual Rollei negative size, 2)-4 x 2)-4 inches. @.o\lefcotc1 
Gives You a 

Square Negative in 
a Practical Size 

THE square shaped negative (popularized 
by the makers of the Rolleicord) offers 

many advantages. It  simplifies composition 
and speeds up camera action. It  gives you a 
symmetrical picture that may be cropped to 
any desired shape. Many cameras now fea­
ture the square shaped negative. Some have 
even copied the Rollei "twin lens" idea. But 
no other cameras offer the advantage of the 
extra fast finder lens-a fundamental feature 
that gives you a brill iant image on the 
ground glass regardl ess of  the diaphragm 
stop being used on the taking lens-and even 
under adverse lighting conditions.  

You Actually See Each Picture 

Before, While and After 
Making the Exposure 

\Vith a Rolleicord you not only get a "pre-view" 
of each picture, right side up and in actual 
negative-size, but you see the picture while it 
is being made, as well. 

Perfect focusing is automatically assured with­
out bothering with a range finder. There is  no 
guesswork when you are using a Rolleicord ! Y Oll 
get 12 exposures of a practical size�2 % x2 �  
( 6x6 em. ) ,  on standard, economical 1 2 0  roll film. 

Ask Your Dealer to Show 

You These Two New Models : 

Model la, has a Zeiss Trio­
tar f/4.5 lens in one-lever 
Com pur shutter with speeds 
up to 1 /3 00 sec . ,  and an 
£/3.2  focusing lens ; a sport 
type metal frame view find� 

i:g�oO�'i��1.�.��� . .  �.���� $55 
Model II is equipped with 
a Zeiss Triotar f/ 3 . 5  lens, 
and an f / 3 . 2  focusing lens . 
The hood has a folding 
mirror which permits fo� 
cusing and composing at 
eye-level . A fine p recision 
camera in every $75 respect. Only . .  

I f  your dealer cannot 
supply you with full in­
formation, write: Dept. 2 7 7  

B U R LE I G H  BRO O K S  
I N C O R P O R AT E D  

12.7 WEST 4'.1"" STREET N E W  YO RK 

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

of filters would have on the increased sal­
ability of pictures made with filters. Filters 
are designed for three purposes-to correct 
partially, to correct fully, and to over-cor­
rect. By "correction" we mean, of course, 
the use of a filter that, in conjunction with 
a suitable film emulsion, will produce a 
negative and an ultimate print or enlarge­
ment that will more or less faithfully rep­
resent the original subject. For this pur­
pose the light and medium density filters 
are employed. Such filters are mandatory 
in much outdoor and some indoor work and 
the free·lance photographer must equip him­
self properly on this score, the selection of 
filters depending on the type of work he 
plans to do. On the "over-correction" side, 
the dark yellow filter will be found useful 
when photographing multi-colored objects, 
as in flower photography, while a red or 
orange filter as well as the dark yellow will 
help greatly in producing striking landscape 
pictures. The free· lance photographer must 
produce pictures that will sell and for that 
reason his work has to be considerably above 
the average in order to compete successfully 
with other commercial photographers. Filters 
will go a long way in producing pictures 
that will please the paying customers. 

Q. I purchase my paper by the half 
gross. Can you suggest a method by 
which I can avoid wrapping and un­
wrapping the entire batch every time I 
need a sheet of paper ?-L. A. S. 

A. In the darkroom, by the usual printing 
light, slit one end of the heavy paper in 
which the photographic paper comes 
wrapped, and tear a small piece out of the 
center of this open end. This will permit 
you to take the sheets out of the package 
without unwrapping. Needless to add, one 
end of the box should remain sealed in order 
to serve as a "hinge" and the open end of 
the batch of paper placed at this end. 

Q. What is a good method of remov­
ing abrasion marks from glossy prints ? 
-N. D. O. 

A. Dip a wad of cotton in alcohol and rub 
carefully over the affected parts. 

Q. I have a supply of chloride paper 
that has been lying on the closet shelf 
for about three years past its expiration 
date. Do you think it is worth while 
keeping ?-O. D. M. 

A. Contact ( chloride ) papers are unusu­
ally stable and have much greater keeping 
qualities than the faster ( bromide ) enlarg­
ing papers. Try using the paper ; it may 
surprise you to learn that it is practically as 
good as it was when you purchased it. 

Q. Will you please send me any avail­
able material you have on founding a 
camera club in a high school ?- K. T. 

A. The details of founding a camera club 
are generally the same as those involved in 
starting any other type of club, except 
where it is planned to inaugurate a "com­
munity" darkroom and (or)  studio for the 
use of the members. There are also the 
questions of how to defray the expenses of 
periodical exhibitions, sponsoring of promi­
nent speakers, and so on. Several magazine 
articles have recently appeared which may 
furnish you with some ideas along this line 
by persons closely associated with this type 
of work. "Your Minicam Club" by Frank 

JULY · 1938 

Liuni appeared in the January, 1938, issue 
of "Minicam," and the winter edition of 
"Everyday Photography" ran an article on 
"A Club's Club," while in the February­
March issue of the same magazine there ap­
peared an article by Bill Seaman on "Keep­
ing a Camera Club Alive." Other expert 
sources of information on this subject are 
The Metropolitan Camera Club Council, 
106 West 13th Street, New York, New York, 
and the Camera Club, West 68th Street and 
Broadway, New York, New York, one of 
the oldest camera clubs in the country. 

Q. Photography has recently become 
so imbedded in me that I intend to 
make it my life's work. Knowing of 
your ability along this line, I would like 
your advice on getting a foothold in this 
profession. I'll appreciate any sugges­
tions you may make.-B. R. 

A. The first suggestion, and one which 
you must adopt immediately if you are to 
get anywhere at all, is to make up your 
mind as to the particular type of work you 
wish to undertake. Photography is a very 
general term including a multitude of dif­
ferent activities, all of which are classed as 
photographic endeavors. Presumably, you 
wish to go into one of the commercial 
branches of photography ; but do you want 
to do studio work with models for adver­
tisers, or turn out pictures for the press ? 
In short, it is necessary to specialize in some 
one branch of photography because each 
presents its peculiar problems and methods. 
We presume, of course, that you already 
have some knowledge of photography and are 
seeking a "foothold," as you express it, in 
order to apply your knowledge to best ad· 
vantage. 

Q. In photographing a waterfall I 
have tried unsuccessfully to avoid the 
"white paper" effect. Can you suggest 
a method of photographing a waterfall 
so it will look natural ?-L. D. 

A. Instead of giving the subject one full 
exposure for the time required, place the 
camera on a tripod and give several shorter 
exposures totaling up to the time required. 

Q. How many films ( No. 120) can be 
developed in one quart of the Eastman 
D-76 formula without increasing the 
development time ? What increase in 
development time would you suggest, if 
it is possible to get good results in this 
way, after this number of films has 
been developed ? The only difference 
between the Eastman formula F-5 for 
films, and F-l for papers, is that the 
former contains 15 grams of boric acid. 
Would it make any difference in tone 
or keeping qualities if F-5 is used for 
paper or F-l for films ? Which of the 
two is better for use on both ?-J. G. P. 

A .  About 10 rolls is the maximum num­
ber generally recommended, with an in­
crease of about one minute in developing 
time for each roll processed thereafter. 
Formula F-5 was introduced as a fixing bath 
in film processing because it was found to 
improve the contrast in negatives. Paper, 
however, is not sufficiently sensitive to gain 
anything in this regard, and for this reason 
it is pointless to use F-5 in fixing prints. 
However, if you wish to use the same 
formula -for both papers and negatives, we 
suggest F -5 for the sake of the negatives. 



BRASSEY'S NAVAL ANNUAL 1938 

Edited by Rear-Admiral H. C. Thursfield 

MORE has happened in connection with 
naval questions throughout the world 

during the past year than during any simi­
lar period for many years. With the new 
enlarged naval programs there will be even 
greater activity during this year. This 49th 
Edition of an old authority discusses the 
activities of the past year and serves to in­
dicate the trend not only in amount of 
building bnt in design. As usual there are 
pertinent discussions as to the international 
situation, relative naval strengths, trends in 
design in various countries, aviation and 
its place in the naval scheme, and a chap­
ter on the transatlantic air service. There 
is a large reference section on all types of 
armament, and as usual the book is well 
illustrated with scores of photographs, sil­
houettes, battleship plans and elevations. 
( 521 pages, 6% by 9 % . ) -$12.50 post­
paid.-F. D _ M. 

B R I LLIAN C E-G RADATI ON-SHARP­
NESS WITH THE MINIATURE CAMERA 

By Harry Champlin 

WHAT is the difference between an ordi­
nary print turned out by a run-of-the­

mill photographer and a superlative print 
of salon quality that immediately commands 
both attention and respect ? According to 
the author, the difference lies mainly in 
those refinements of technique which all too 
few photographers will take the trouble to 
learn. In this fact is  found the reason for 
the preparation of the present book in which 
are concentrated those aspects of technique 
in which the majority of miniature camera 
workers are weak. ( 160 pages, 5% by 8 
inches, numerous photographs and a few 
drawings and tabulations. ) -$2.15 post­
paid.-A. P. P. 

LEGENDS OF GEMS 

By Horace L. Thomson 

THE author's earlier little hook, "Gems­
How to Know and Cut Them," now forms 

the second and minor portion of a new and 
larger book, the newer portion being on 
amulets, astrological birthstones, and on 
gems in their mystical or occult connections 
all the way from Aquarius to Capricorn ! 
In it the author says, "There is more to the 
science of stellar influence in human affairs 
than is generally realized • . .  before long 
the vibrations of gems and their powers will 
he better understood_" This reviewer does 
not "understand" these "powers" but still 
recommends the older, non-occult and prac­
tical part of this hook to gem-stone hohby­
ists who do not object to the pseudo-science 
of astrology. ( 124 pages, 6 by 9 inches, illus­
trated.) -$1.15 postpaid.-A. C. I. 

THE ENGINEER'S SKETCH-BOOK OF 
MECHANICAL MOVEMENTS 

By Thomas Walter Barber 

To use a hackneyed expression, this vol­
ume is a mine of information for the 

designing engineer, for it contains discus­
sions and working drawings of practically 

B o o l� s  
S E L E C T E D  B Y  
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every conceivable movement, device, appli­
ance, and contrivance employed in the de­
sign and construction of machinery for every 
p urpose. The illustrations, in fact, total 
nearly 3000 and everything is classified and 
arranged for easy reference. It is intend­
ed as a guide to enable the engineer to 
solve any mechanical design problem visu­
ally. ( 355 pages, 6 by 9_ ) -$4.45 post­
paid.-F. D. ,�l. 

TELEVISION-A STRCGGLE 
FOR POWER 

By Frank Waldrop and Joseph Borkin 

TELEVISION is foreseen by the authors 
of this book as a power for good--or 

for evil ; they appear to lean toward the evil 
side. They take the view that, just as the 
automobile replaced the horse, television 
will revolutionize all world standards of liv­
ing. They may be right and, in any event, 
it does no harm to consider all the aspects 
of a coming scientific development. They 
assume that television is here. It is, in the 
laboratory. How soon it will invade the 
average home and just how effective it will 
be in supplementing or outmoding other 
forms of communication is still a problem 
which many authorities would hesitate to 
answer in as definite a manner as  have the 
authors of this book. Good reading, whether 
or not you agree with the conclusions drawn. 
( 300 pages, 6 by 81/2 inches, unillustrat­
ed_ ) -$2.90 postpaid.-A. P. P. 

SAFETY FIRST AND LAST 

By Charles E. Dull 

A UTOMOBILES are, in real ity, powerful .f\.. projectiles in the hands of people who 
have not been thoroughly schooled in their 
use. This book attempts to show proper use, 
so that the driver of each car may have 
reasonable assurance that he will not get 
himself into so tight a place that he cannot 
safely get out. The first 156 pages discuss 
driver problems in detail and show by draw­
ings the proper way of passing on the road 
or at corners, parking, and navigating some 
of  the odd by-pass intersections that have 
been constructed. It has also a much needed 

« We can supply our readers with any '\ of the books reviewed in this de­
partment. Prices quoted include do­
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

discussion of the car itself so that the driver 
may understand its capabilities. The last 
part of the book concerns safety in the home, 
on the farm, and in the factory and tells 
how to avoid such injuries as are commonly 
caused by use of ladders, fire, and electricity. 
The conclusion states that accidents call 
be checked and shows how it is up to you 
and me to solve this problem. (241 pages, 
S% by 8%,) -$1 .90 postpaid_-F. D. M. 

BATTLES WITH MONSTERS 
OF THE SEA 

By F. A .  Mitchell-Hedges 

NARRATIVE accounts of tussles with 
large jewfish, tiger-sharks and other 

sharks, queen fish, giant crawfishes, colossal 
turtles, eagle-rays, barracudas, tarpon, alli­
gators, saw-fish, and numerous others. 
Slaughter, shock, horror, jungle of the sea, 
the "clutching death" ( octopus ) , fight, fury, 
man-eater, adventure-such words chosen at 
random give the keynote of this book, in 
which a British sportsman tells of  his 
searchings for excitement. He found it and 
put it into this book. Lively reading ! -$4_20 
postpaid.-A. C_ 1_ 

FIRST AID FOR THE AILING HOUSE 

By Roger B. Whitman 

ENTHUSIASTICALLY received by home 
owners everywhere in its first edition, 

this latest revision, enlarged and expanded 
in many of its aspects, should be even more 
widely acclaimed. It gives the latest informa­
tion on oil burners and air-conditioning 
equipment, house insulation and plumbing, 
paints and enamels, and many other topics 
too numerous to mention, yet definitely in­
dicated by the title of the book. ( 350 pages, 
6 by 8% inches, a sprinkling of draw­
ings. ) -$2.65 postpaid.-A . P. P. 

KNOWING YOUR TREES 

By C. H. Collingwood 

FIFTY common trees of the United 
States-common but not commonly 

known-are discussed in this well illustrated 
book, which is a reprint of monthly features 
that have been running for some time in the 
magazine American Forests. Each tree is 
discussed in a single spread of two pages 
with one prominent picture of  a typical 
tree of the type named, a photograph of 
the foliage or fruit, a photograph of the 
characteristic trunk, and a drawing of the 
United States showing by shaded sections 
the natural range of the tree · in question. 
009 pages, 8% by 1 1 % . ) -$ 1.15 post­

paid.-F. D_ M. 

SHEET METAL WORK 

By William Neubecker, Instructor, N. Y. 
Trade School 

A MANUAL of Practical Self-instruction 
in the art of pattern drafting and con­

struction work in light- and heavy-gage 
metal, including skylights, roofing, cornice 
work, patterns for forced -air fittings, and so 
on. The treatment assumes that the reader al­
ready knows how to use tinsmithing tools. 
( 360 pages, 5% by 8 inches, 400 illustra­
tions ' ) -$2.65 postpaid.-A . C. I. 
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A Monthly Department for the Amateur Telescope Maker 

Condncted hy A L B  E R T G. I N G A L  L S 

U NIQUEL Y, the richest-field telescope, 
or RFT, because of its special design, 

reveals in one view of splendor the greatest 
number of stars that can be made visible 
in any telescope, small or large, and the 
man who first worked it out, 5_ L_ ' Walkden, 
of London, described its principles in "Ama­
teur Telescope Making-Ad-
vanced," with a follow-up 

equaling only 2r, the inches diameter of 
the convex mirror. Its particulars may then 
be arranged by methods like that outlined 
in 'ATMA,' but the extra diameter of the 
field lens, mentioned at the end of the foot­
note on page 633 and amounting to F j50d2 
inches (where a is now and here the dia-

r"= l!.it 'j 
�cL·� article in the present columns 

last January. In the following 
paragraphs he now proposes 
an RFT Cassegrainian. 

"There is a proportion of 
keen designers and construc­
tors always on the lookout for 
'new worlds to conquer', to 
whom old-fashioned simplicity 
and ease of construction make 
an inadequate appeal, and 
some of these feel an exhilarat­
ing urge to pass over ordinary 
reflectors and wrestle with the 
troubles of Cassegrainian and 
newer types. They undoubted­
ly have hard and adventurous 
jobs before them, but these are 
precisely what they want_ 

51. "i 104 
6" CASSo R . F.T., 

/11---"--<::-- r "· �4· 

"So, first, regarding the 
aperture, a inches, of an or­
dinary Cass RFT : If this is 
less than 4", the convex and 
the hole are likely to rob the 
main mirror of more than 20 
percent of the light, and that 
is rather too much compared 
with the 9 percent of the 4" 
Newtonian. If, on the other 
hand, the aperture exceeds 
11" ,  the constructor may need 
an eyepiece more than about 
3" in diameter. This really 
should not be allowed to mat­
ter, but 3" is about the limit 
of what some seem to like or 
think practicable in ordinary instruments. 

"Having settled the aperture, a inches, 
the mirror's focal length is made c times a 
inches, where c is the focal ratio. It is ad­
visable to have c equal to about 4 ;  for, if c 
is greater, the area of mirror put out of 
action by obstruction and by the hole is 
unduly increased, while if c is less the mir­
ror and the convex are not easy to make 
of a quality to give good definition. 

"With a and c both settled, and so of 
course with F=ca inches ( Figure I ) ,  the 
proper distance of the convex within the 
primary focal point, or the distance d, is 
found from d= F ( y20F- 2F/a) / ( IOa-
2F/a) inches_ Then 2r, the diameter of the 
convex and of the hole in the main mirror, 
is given by 2r=F ( F-d) / 5ad inches. 

"The focal length of the convex, or f, is 
given by f=d ( F-d) / ( F-2d) inches, 
though perhaps a 5 percent error in making 
it, especially 5 percent less, need not be wor­
ried about. 

As to the eyepiece, it is to be made 
identical with one which would suit a plain 
refractor RFT of focal length equaling the 
F" of the main mirror, but of aperture 
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S lope 1 in 104' 
C R E e .  l u '. T. 

Figure 1 :  Layouts for RFT Cass and Greg 

meter of the convex ) may not have to be 
considered 'negligible'. The eye distance, 
too, may often be rather larger, at about 
l % X  ( F/ 14a+Fj17a") inches, where the 
convex diameter is again inserted for a, as 
the 'virtual aperture' in the Cass eyepiece 
calculations_ 

"There is an alternative graphical way 
of solving these problems of the Cass RFT, 
and it sometimes has advantages over mere 
inflexible formulas, and nearly always helps. 
It is illustrated in Figure I,  in its applica­
tion to a 6" aperture of 24" focal length, 
for which, of course, c=24/6=4. The meth­
od is as follows : From Z draw ZA horizon­
tally, equal, to scale, to the 24" focal length 
of the main mirror. Again from Z dra

'
w ZY 

vertically, equal, to a much larger scale, to 
the 3" radius of the mirror. Then from A 
draw AX equal, on the same larger vertical 
scale, to the radius of the main focal RFT 
image, or to F / 1Oa, which in this case is 
24/60, or 0.4". Join XV, to tell the needed 
radius of the convex mirror for any distance 
d within the main focal point. From Z draw 
the 45° line shown. Now from A draw the 
'triangular spiral' ABCDE ( by a little easy 

trial and error ) , having CD exactly equal 
to AX and DE exactly parallel to AB, and 
having its finishing point E on CB and also 
exactly on the line XV. 

"Then we have found at C the proper 
place for the convex mirror, 17.6" from the 
main mirror ; and in CE we have found the 

", •. -I' 
"' .. � t,. 

proper radius of the convex 
mirror, 1 .10", and of the resul­
tant field image, 1 . 10", and 
of the hole to be made in 
the main mirror, 1 .  10 "-and, 
within about lis", the larger 
radius of the field lens of the 
eyepiece_ As to the focal 
length, f, of the convex mirror, 
by drawing a 45 ° 

. 
line from C 

till it joins BA produced in 
H, and noticing how far H is 
horizontally and to scale to the 
right of C, the focal length 
needed, or f, is found to be 
10.12" ; and that is 10.12/2.20, 
or 4.60, times the convex's dia­
meter. 

"Making the eyepiece ac­
cording to the settled rules, as 
for a 2_2" refractor of 24" 
focal length, the field lens is 
2.4" diameter_ The eye lens 
may be % of that, or 1%",  
but will suit if  not less than 
1 .4" _ The lenses' distance 
apart, the usual c/4-that is, 
F / 4a inches-is 2%",  and the 
eye distance will be about 1 .4" 
according to the formula be­
fore given. 

"It might be asked : 'Why not 
design the convex an inch or 
more farther from the main 
mirror, and so have the con­
vex only 0_99" or less in 
radius ? '  The answer of the 
triangular spiral is that the 

resultant field image like CE, and therefore 
the hole in the main mirror, would swell 
up to 1.37" or more in radius ( see the dotted 
curve through E) , so that no advantage 
could be reaped. Then, it may be oppositely 
asked : 'Why not design the convex an inch 
or more nearer the main mirror, and so have 
the resultant field image and hole only 0.90" 
or less in radius ( see the dotted curve 
through E) ? ' The answer of the XY line is 
that the obstructive ' convex needed would 
itself swell up to 1.21" or more in radius, 
so that again no advantage could be reaped. 

"The only real remedy both ways is to 
have a very short main focal length, say 9", 
so as to have a delightfully small convex 
and hole, and the whole instrument as small 
and portable as a silk hat ; but, at the pres­
ent day, such short-focus remedy is more 
easily spoken about than put into practice, 
especially seeing that the convex needs to 
be similarly shortened in focal length and 
be formed like too much of the end of an 
egg. 

"It is useful to notice that this graphical 
method equally well solves the problem of  
any ordinary Cass of 40° fully illuminated 
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apparent field, even if not · an RFT, pro· 
vided we draw AX, the radius of the primary 
field image, 0.35 F / pa inches long, where p 
is the lowest power per inch of aperture 
which it is proposed to use. 

"To the right of point A in Figure 1 is 
drawn the similar graphical solution for the 
corresponding 6" Gregorian RFT, if only to 
show how unsuitable this type seems to be 
for RFT construction, for it should be 
noticed how large the concave mirror and 
the hole have to be. For this reason and be· 
cause the diagram is  similarly lettered to 
the Cass diagram ( using slanting capitals ) ,  
detail description is unnecessary ; moreover, 
the chief formulas are written at the right 
of the drawing. In the Gregorian the eye· 
piece has to be arranged the same as for a 
common refractor RFT, of focal length 
equaling the F" of the main mirror but of 
virtual aperture assumed to be only adj (F + 
d) inches diameter. 

"At the top of the diagram is drawn, en· 
tirely to  the horizontal scale, the sectional 
arrangement of the 6" Cassegrain RFT, 
which certainly has the virtue of shortness ; 
and at the bottom of the diagram is drawn 
to the same scale the 6" Gregorian RFT, 
which certainly has more than the one de· 
feet of length. But, whatever defects either 
is here seen to ·have as described, these de· 
fects may easily be the longed· for challenges 
to the clever and energetic and further·dis· 
covering constructors before referred to, 
each acting on his belief that difficulties are 
only made to be met with and be triumphed 
over. So far as there is success there is again 
the reward, of the richest and loveliest views 
of the heavens yet seen by man, using the 
given apertures." 

A S Kirkham showed here last month, the 
.tl. very simple RFT calls for a better·than· 
simple eyepiece-ideally an achromatized 
and costly Ramsden but at least a plain but 
very good Ramsden. However, when the 
market was canvassed it turned out that 
there was no wholly suitable eyepiece to be 
had if the rather ideal specifications-f.}.  
1.12", .92" diam. field lens, as in "ATMA," 
636-were . considered. However, one deal· 
er is making up a special lot having ap­
proximately these specifications. At the same I 
time comes a letter from Walkden contain· 
ing his own impressions regarding eyepieces 
for RFTs. First, he says : "If a telescopist 
thinks of employing a certain eyepiece of 
stated focal length r,  he should pay great 
regard to the caution in 'ATMA,' page 645, 
footnote 5, making quite sure, as by test, 
that he knows the actual focal length f" 
of the eyepiece." In this he is quite right 
for, as Ellison has pointed out, many eye· 
pieces differ quite widely from the focal 
length designated on them. He then con· 
tinues : "Now the RFT is really a simple 
telescope of the lowest possible power of 
about 3.5 per inch of aperture, and its 
proper, fully illuminated apparent field of 
view is considered to be about 40 ° ,  as ob· 
tainable by a usual type of Ramsden eye· 
piece. From all this there follow certain con· 
sequences, one of which is that the field 
lens of the suitable eyepiece of f" focal 
length should have approximately the dia· 
meter of 0.70 X f inches and, indeed, could 
be about 1 / 10" larger than that, because 
the lens is a little on this side of the field 
image. If the field lens is much smaller than 
that, the apparent field of view is likely to 
be correspondingly less than 40 ° in diameter, 

S C I E N T I F I C A 1\1 E R I C  A N 

S(;AN SUMMER SKIES 
with a TINSLEY Four Inch Portable Reflector. Tripod of Alumi­
num, adjustable in height ; Parabolic Mirror of Pyrex coated 
with Aluminum ; complete with three Eyepieces . . . . . . . . . . . $134.00 
With case . .  . . . . . . . . . . . . . . . .  $165.00 

Send six cents for Illustrated Catalogue giving full details of 
the above instrument and many others, sizes 4" to 20" ; also a 
complete line of Supplies for the Amateur Telescope Maker, the 
best in quality at most reasonable prices. 

T I N S L E Y  L A B O R A T O R I E S  
2035 Ashby Avenue Berkeley, California 

RICHEST-FIELD-TELESCOPE EYEPIECE. 1 .14" eft. 

.92" field lens, .62" eye lens. 1 '4 "  O. D. $6.50. 

SALES-SERVICE SHEET. Send $1 and 25 words ad­

vertising your mirror, mount, or anything you want to 

sell or buy. Mailed with our circulars for 1 month. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov­

ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURA TE FOCUSING is easy with our spiral sleeve. 
1 '4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 

glass, clean abrasives in tin boxes, best rouge, real 

pitch, a complete EYEPIECE, an ALUMINIZED DI­

AGONAL, complete instructions. 4"-$3.50, 6"-$5. 

Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

JAMER'S "ALL-IN-ONE" KITS 
Contain finest annealed, edged and bevelled tool and mirror blanks. 
We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, rouge, synthetic white pitch ( better than natural pitch ) ,  
and one fully polished diagonal. Also the only COMPLETE and 
AUTHOR IT ATIVE instruction book-"Amateur Telescope Mak­
ing· ' edited by A. G. Ingalls-500 pages, profusely i llustrated. Kits 
may be purchased with or without this book but we supply no other 
instructions for making reflectors because i t  is impractical for the be­
ginner to hope to make a perfect mirror without it.  

4 inch "ALL-IN-ONE" kit $2.00 with book 
6 inch "ALL-IN-ONE" kit $3.00 with book 
8 inch "ALL-IN-ONE" kit $6.00 with book 

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

$5.00 
$6.00 
$9.00 

$13.00 

Unbeatable Quality • Unbeatable Prices • Compare Either ! 

c. W. JAMER BOX 4 

TELESCOPE MAKERS 
KITS - OUR SPECIALTY 
B E TT E R  Q U A L I TY. P R E C I S I O N  W O R K M A N S H I P, 

L O W  P R I C ES. M O N EY · B A C K  ·G U A RA N T E E .  

BAYSIDE, N. Y. 

ALUMINIZING 
N E W SU R F AC E - H A R D E N E D A L U M I N U M  

COAn N G S 
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COMPLETE J,�gk��ss�la��ril:�:�t 
c'::"b;:! $375 

sives. tem pered p i tch, rouge,  i nstructions. etc. With 
"A mateur Telescope Making" . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.25 

PYREX KITS-6"-$5 .50. 8"-$8.00 
FHEE Aluminized Di.agonal with e.ach k i t  

ALUMINIZING 

with greater resistance to  mechanical abra­
sion and uni formly superior in  reflectivity 
at the same reasonable prices maintained 
in the past. 

OPTICALLY CORRECT FINISH 
6"-$2.5 0  8"-$3 . 5 0  1 0"-$ 5.00 

Other Sizes Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

P Y R E X  M I R R O R S M A D E  T O  O R D E R  
P R I S M S-EY E P I EC ES-ACC ESSO R I ES 

PERISCO PES �r:.
n� Pt\'::�1e�q;i

3�����? I 'J.: :��sm i "I " 
F�t�t. tf���en

42 
e�e�ie::hrst���� $10.00 

I Y4 " dia. S P E C I A L  
FREE catalou TelcRcoper;. Microscopes, Binoculars, 
etc. Instructions tor Telescope Maki.ng, 1 0c. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 1 63 rd Street New York City 

Coating Prices : 4"-$ 1 . 7 5 ,  5 " -$2.00, 6" 
-$2.50,  7"-$ 3 .00, 8"-$ 3 . 5 0 ,  9"­
$4.2 5 ,  1 0"-$5 .00, 1 1 "-$6.50, 1 2 �'­
$ 7.50, and 1 2 Y. "-$8.00. Larger sizes up 
to 3 6  inches in diameter on request. 

Diagonal Coatings for diagonals of the fol­
lowing widths : 

t J/4 " -50c, 1 �-i "-60c, t 3/4 "-75c, 2 "  
-$ 1 .00, 2 Y. "-$ 1 .2 5  and 3 "-$ 1 .5 0  

LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, III. 
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ATE�ISCO 
OCULARS 

Approved and used from coast 
to coast for the third year. Fibre 
Lens cells-Brass mounted­
diameter 1 % inches. 
RAMSDEN TYPE -1"-�1l "-� " efl oculars 
SOLID OCULAR- Ys "  efl 

$1 each 
FREE with every order amounting 
to $3.00 or more an ATEMSCO 
single lens terrestrial ocular 

AMATEUR TELESCOPE MAKERS 
SUPPLY CO. 

Box 213 FLUSHING, N. Y. 

KITS OUR SPECIALTY 
4" kit .$ 2.95 Pyrex $ 4.25 
6" kit . .  3 .75 Pyrex . .  5.50 
8" kit . .  6.75 Pyrex . .  8.50 

10" kit . .  9.95 Pyrex . . . 13.95 
12" kit . .  14.75 Pyrex . 24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
( fewer do not insure an optically perfect surface ) .  
rouge, pitch o r  beeswax. and instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( send for free catalogue ) 

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

Ge n u i n e  P O LA R O I D .  F o r  Ex perimental  P u rposes 
This unique modern sUbstitute for :Xicol prisms i� no\v 
available for all polarized light experiments at new 
low prices. 
POLAROID, available in sizecl up to 12  x 12 inches 
comes cemented between thin transparent plastic. It 
can be cut to any size or shape \\' lth a scissors. 
P R I C ES :  M i n i m u m 4 sq. i n.  (2".2")  @ $ I .CO Postpaid.  
Larger pieces in proportion, all shes a t  the rate o f  $ I . O O for each 4 S q .  in. 
Size 12  }; 12 inches �pllcially priced at $30.00 Postpaid. No C. O. D. 
No Stamps. Catalog with full information and experiments lOco 

H A R RY R O SS 
Sdentific and Laboratory A p paratus 

84 West B roadway New York C ity. N. Y. 

STAR FINDING 
MADE EASY 

Send 10e for a sample copy of  * THE MONTHLY * 
STAR FINDER 

Su bscr i ption $ 1 .00 a year 
J ames S. A ndrews. Ed itor 

R O C K E F E L L E R  C E N T E �  O B S E R V AT I O N  R O O FS 
30 Rockefe l ler P laza N ew York. N. Y. 

Authors, Writers, Speakers, 
Technical and Scientific Subjects 

Your manuscripts, college theses, 

speeches edited and criticized for 

style and diction ; suggestions for 

rewriting given ; possible markets 

quoted-$ 1 .00 per thousand words. 
Highest references. 

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

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

and even then have the stars rather dim 
toward the margin of the field. The fault 
closely resembles that of the too·high·pow­
ered Galilean field·glass or telescope with 
small eyepiece. 

"The diameter of the field lens being 
satisfactory, the eyelens' diameter should 
be about one quarter less. Though 0.6 times 
the diameter of the field lens is not in every 
case too small, it is usually a little in doubt. 
On no account should the eyelens fail to 
be a good deal wider than 0.3",  since that is 
about the width of the pupil of the eye. 

"The eye·hole should be 0.4" to 0.5" in 
diameter and be at a proper distance from 
the eyelens, but those things are easily 
enough set right in the completed instru­
ment. 

"Speaking generally, RFT eyepieces are 
confined to the range of I" to 5" fL Rams­
dens of about 1"4" j.l. are called for chiefly 
by the Newtonian RFTs of moderate aper­
tures. Ramsdens of about 1 % :' j.l. are called 
for by the small, short refractor RFTs. 
Ramsdens of about 2V:J" f.l. can convert the 
moderate length refractors into RFTs, and 
Ramsdens of about 3112"  j.l. can convert the 
ordinary long refractors into RFTs. The 
Ramsdens of 21f2"  to 4" j.t. can also help to 
complete Herschelian RFTs of  moderate 
apertures, to which variety of RFT too little 
attention has hitherto been given." [ Later 
we shall publish Walkden's specifications 
for several Herschelian RFTs, calling for 
eyepieces with field lens diameters all the 
way up to five full inches ! Needless to say, 
no reasonable telescope maker can ask deal­
ers to stock all these freak eyepieces-if, 
indeed, he stocks any that are larger than 
about 1 .14", so the would-be owner will prob­
ably have to take off his coat and maybe his 
shirt and make his own gill, pint, and quart 
eyepieces.-Ed.l 

Continuing with regard to ordinary and 
medium sized RFT eyepieces, Walkden adds : 
"In all these cases the main focal length 
F" of aperture a", made to suit the eyepiece, 
is given by F = 3.5 X a X j inches, just 
as f = 0.286 X Fla inches, and Flj = 3.5 a ;  
and for the N ewtonians, a n  eyepiece focal 
length within about 15 percent of that of 
the table on page 636 of 'ATMA,' with the 
flat recalculated to suit the mirror and its 
actual focal length F", will not result in 
any material increase in the flat obstruction. 
In effect, it evidently interests some corre­
spondents that a = 0.286 X F I j, and, in­
deed. that a is not greater than 0.285 X F I f 
inches, where 'not greater than' stands for 
'cannot be used greater by the human eye 
than,' due to anatomical limitations." 

SOMEONE-amateur, dealer or manufac­
turer-ought perhaps to canvass care­

fully the question whether it would not be 
profitable to put on the market, not for tele­
scope makers or necessarily for real amateur 
astronomers alone, but for a larger market 
among that part of the public which has a 
less scientific but more emotional interest 
in astronomy, a compact, fool-proof RFT, 
probably a refractor, designed with studied 
care on the basis of the fixed anatomical and 
optical optimums stated in the chapter on 
the RFT in "ATMA" and in the January 
1938 Scientific American. The American 
people are known to be especially susceptible 
to "mosts"-things that are the most this and 
the most that-and the RFT, showing as it 
does the most stars it is possible for any 
human being to see at one view, not even 
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excluding a view with a 200" telescope, 
ought easily to be dramatized and caused 
to  be desired by far more than the few 
hundred dyed·in-the-wool amateur telescope 
makers who are dealing with it now. 

T AST month Alan R. Kirkham showed in 
L these columns that the old, conven­
tional Cassegrainian telescope, with its 
hyperbolical secondary which was diabolical 
to figure, can be supplanted by a spherical 
secondary Cass with elliptical primary, 
which will be far less of a headache to make. 
A copy of Kirkham's article was sent to 
Walkden and in an immediate reply the 
latter points out that Kirkham's spherical 
secondary Cass also kills another bird, mak· 
ing practicable at last the short RFT Casso 
The Cassegrainian. he points out, can beat 
the Newtonian RFT in illumination only by 
being very short, but this has previously 

EYEPI ECE f. I.  = 1 . 9 2 " 
iiiA.FiEl:D LENS = 1 . 4 6 "  

" E Y E  I F  = 0.82. "  
A PART = 1 . 67 "  

EYE DISTA N C E  = .0.73 " 

B 
F =  9 "  

J 

CA - d "  = 1 . 65 " Z G - F - d = 7. 35 " 
2 r  = 1 . 3 4 "  = DIA. O F  C O N VEX A N D  OF H O LE .  

f = 2. 1 3 "  = f. I .  O F  CONVEX . 
E . f. I. = 40. 1 " Eq.  C = 6.70 " 

Figure 2: One-gallon RFT Cass 

meant figuring hyperboloidally, with much 
difficulty, that "end of an egg" mentioned 
above in his article. Now, however, with a 
merely spherical end-of-an-egg needed, we 
may go the whole hog, and Figure 2, reo 
drawn from a rough sketch sent hurriedly 
by Walkden, is one example. One trouble 
with this stubby, chubby, and intriguing 
little Cass might be that, in the poor light 
of night, the owner's neighbors might think, 
as they watched him holding it aloft against 
the skyline, that he was tipping up a large 
bottle of some liquid, and might come to 
wonder about "this astronomy." "Altogeth­
er," Walkden writes, "many thanks are due 
to Kirkham for this well-timed help that 
places the amusingly short Cass RFT quite 
on the map." 

Credit for putting back on earth ,.t.,e 
spherical secondary Cassegrainian idea, 
which appears to have been described years 
ago but so far as is now known was never 
actually embodied in a telescope at that 
time, is shared by Kirkham and Dall, as 
mentioned last month. We discover that the 
little Cassegrainian shown on page 447 of 
"ATM" was Dall's first spherical secondary 
Casso In the February 1932 Scientific Ameri­
can, where the same photograph first ap­
peared, Dall described it as a "modified 
Cassegrainian." 

WAX coating laps, Everest's method : 
"My method was to draw strips of 

tissue paper through smoking hot beeswax, 
cut these into squares after cooling, scrub 
the dry pitch lap with a clean rag slightly 
moistened with turps, lay the squares on the 
facets of the lap ( channeled in the regular 
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manner) , and roll them down with a rubber 
roller in order to eliminate air pockets. 
However, I have discarded wax coating for 
figuring precision surfaces. It gives a beauti· 
ful visual polish, free from sleeks and 
scratches, but I have never seen the optical 
qualities in wax-polished surfaces that I 
have been able to produce with plain pitch. 
HCF is several times faster than plain wax, 
so I prefer to use it to produce a perfect 
visual preliminary polish and then take the 
necessary care to preserve this visual polish 
while figuring on pure pitch." 

We occasionally hear from workers who 
complain that HCF leaves its marks on the 
figure. It does ; but, as has often been point­
ed out, Everest does not recommend HCF 
for figuring ( "ATM," 4th edition, page 
149 ) . For this he uses pitch, and states that 
the HCF marks disappear in about 20 
minutes. 

Everest . makes his own pitch. Formerly he 
used the old rosin-turpentine mixture but 
found that laps made of this soon became 
"case hardened." To remove this shell the 
turpentine rag was used. The immediate 
effect of this was great stickiness. This dis­
appeared some 24 hours later, after the sur­
plus turps had evaporated off. From then on, 
and lasting a week or so, the lap worked 
splendidly until the turps had evaporated, 
when case-hardening became evident again 
and the same cycle had to be repeated. It 
now appears that turpentine in laps may be 
one of tllose blunders which have been per­
petrated for years for the simple reason that 
someone back in the Dark Ages started the 
procedure-just as with the hyperboloidal 
secondary Cassegrain. Everest learned that 
castor oil would go into perfect solution with 
melted rosin and that the resulting mixture 
would be stable since the oil does not evapo­
rate. "And we now make our pitch of rosin," 
he states. "It is first boiled hard to remove 
all traces of natural solvent and then is tem­
pered with castor oil." 

ON August sixth, which is a Saturday, the 
Thirteenth Annual Convention of ama­

teur telescope makers from everywhere will 
be held at Stellafane, near Springfield, Ver· 
mont. Any person having an interest in 
telescopes is welcome. People begin arriving 
late Saturday morning, the afternoon is 
taken up with mutual and informal conversa­
tion, also with the examination of telescopes 
( bring your own ) , and there is  a dinner at 
six, for which a dinner price is charged. Fol­
lowing this there are speeches for about two 
hours and then more informal "visiting." 
\rhe majority leave during the evening but 
a few enthusiasts stay the night to use the 
telescopes. Those who remain meet Sunday 
morning for breakfast and by noon all are 
flown home. It all provides a fine chance to 
meet and talk with other "folks." Feminine 
family members can escape from telescop. 
tical boredom by talking with other non· 
telescoptical family members who always 
come. It's a combination of convention, sew· 
ing circle, old home week and a three-ring 
circus. Places to camp if you wish to camp. 
Plenty of parking space. R. J.  Lyon, 252 
Summer St., Springfield, VI., is the Secretary. 

To obtain data for compiling a relative 
rating of the general opinion regarding 

telescope supply dealers, the editor invites 
all readers to give confidential reports based 
on their experiences, good or otherwise. 
Please name the dealers. 

S C I E N T I F I C  A 1I E R I C A N  

Exceptional Values-Edison Storage Batteries 
ALL SIZES 1 .2 Volts Per Cell 

Cells are in .excellent condition. Complete with solution, connections 
and trays. Half the we ight of lead batteries. Prices below are about 
10% of regular market price. Average life 20 years. Two year un-
conditional G uarantee. 

New U. S. Navy Altimeters 
(Can be used as Barometers ) 

TAYLOR INSTRUMENT CO. , MFGR. 

O rigina l  cost $70.00.  
Range 0-20,000 ft .  Com­

pensated. Diameter, 3 %,  

in. face--Overa1l 4 % in. 

Limited $5.00 
amount at each 

Bausch & Lomb Navy Telescopes 
Said to have cost in excess of $ 1 30.00 

An excellent finder, 7 lenses, achromatic tele­
scope · tube, erector draw tube and eyepiece 
draw tube. Excellent for spotting game. Object 
Lens 2" ; magnifies 3 to 10 power ; Exit pupil 
0 . 2 '  to 0 .09" ; Eye L'ens 15116".  Cross Hairs. �ngular field 3 ' 30 '  to 20' ; Erect $12.50 Image. AU bronze. 

6 32 1 1 0 
Volts Yolts Yolt!:> Size Amperes ( 5  cell s )  ( 25 cells )  (88  cells ) 

M-8 1 1  $ 5.00 $ 25.00 $ 88.00 
L·40 25 7.50 3 7 .50 1 32.00 
B-2 (J-3) 37 1 5.00 75.00 264.00 
B -4 75 1 7.50 87.50 308.00 
A-5 187 22.50 1 12.50 396.00 
A-6 225 22.50 1 12.50 396.00 
A·7 262 22.50 1 12.50 396.00 
A-8 300 25.00 125.00 440.00 
A-lO  375 37.50 1 87.50 660.00 
A - 1 2  450 50.00 250.00 880.00 

TINY TIM 
Lighting Plant and Battery Charger 

We made a special buy on these lighting plants. 
1Ianufactured by Continental Motors. Equip­
ped with Westinghouse generators-6 volts-1;;0 watts. 

Automatic cut-out on generator when battery 
is charged. 

O u r  Pri ce w h i l e  they last 

See also our former advertisements in previous issues for other items. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC.,  Dept. S. S. ,  1 05 Fulton Street, tNewYork City 
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� · -4� -i:-: �� � � .. . _ I R EA DY'YO-U SE G�..:'�' E Q U I P M E N Y  
Through the Wollensak telescope the skies reveal glories indescrib. 

able, majestic and awe.inspiring. Made by lens specialists, this 45-power 
instrument is o ptically and mechanicaHy fine. Celestial eye.piece increases 
magnification to 68 diameters (practical limit for most amateurs), provides 
dark glass filter for solar observation .. Tripod adjustable in height from 
41 in. to 7 ft.; oxydized copper and chromium. 

C O M P L E T E  E Q U I P M E N T  
Telescope, 45 ' power, $47. 50;  celestial eye�piece, as above, $9.25 ;  

rigid tripod, with clamp, $ 3 1.50. From dealers o r  direct, postpaid · (or 
C. O. D.). under money. back guarantee. Literature free. 

WOLLENSAK OPTICAL COMPANY, 8JI HUDSON AVE .. ROCHESTER. N. Y. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A TRADE MARK is an intan­

gible asset of a business, yet 

its actual value may grow so 

large that it becomes the very 

foundation on which depends 

the whole structure of the 

business. Because of this fact, 

every business man should 

have available such informa­

tion on trade marks as will 

enable him to judge with a 

fair degree of accuracy the 

desi r a b i l it y  of any m ark 

which he may be consider­

ing. 

Here, III one handy vol­

u m e ,  written i n  n o n - legal  

terms, is a simple yet com­

prehensive interpretation of 

the Federal statutes and the 

body of common law relat­

ing to trade marks and un­

fair competition. 

Price $1 .00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

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

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

CrR REl'"T BULLETI N 
BRIEFS 

(Bulletins listed as being obtain­able through Scientific American can be suppJied only by mail) 

SHOE CONSTRUCTIONS, by Roy C. Bowker, 
contains brief descriptions of 40 indio 

vidual shoe constructions and discusses their 
classification under eight main classes. The 
circular also discusses the value to the cus· 
tomer of marking shoes to  show the type of 
construction, and touches upon the subject 
of shoe performance. Circular of the Na· 
tional Bureau of Standards C419. Super. 
intendent of Documents, Government Print­
ing Office, Washington, D. C.-l0 cents 
( coin) .  

THE; END OF REFLECTED GLARE IN LIGHT 
is a pamphlet that describes in detail 

Polaroid lighting, its principle and advan· 
tages. Drawings show just what takes place 
when light is reflected from a reading sur­
face. Write for Bulletin 738A, Scientific 
American, 24 West 40th Street, New York 
City.-3 cents. 

ACTION SNAPSHOTS, by H. Starke, is a 48· 
page illustrated booklet which shows the 

amateur photographer the best ways for tak· 
ing action snapshots under the many condi· 
tions that will be encountered in the course 
of a day's photography. Beautifully repro· 
duced photographs show the results of 
perfectly exposed negatives. American Pho­
tographic Publishing Company, 428 N ew­
bury Street, Boston, Massachusetts.-50 
cents. 

QUIT YOUR SKIDDING is the title of a 32-page 
booklet which shows in detail the effect 

of tire treads on automobile skidding. It 
also gives valuable hints as to what to do to 
avoid skidding and-equally important­
what to do when the car does skid. Write 
for Bulletin 738B, Scientific American, 
24 West 40th Street, New York City.-3 
cents4 

BUTTERFLIES OF COLORADO, by Frank Clay 
Cross, lists 241 species of butterflies to 

be found in that state and is  accompanied 
by several halftone illustrations. Volume 
XVI, No. 1, Proceedings of the Colorado 
Museum of Natural History. Colorado Mu­
seUln of Natural History, Denver, Colo­
rado.-25 cents. 

THE NEOPRENE NOTEBOOK is a periodical 
devoted to the uses of Neoprene, a "syn­

thetic rubber." It is of particular interest to 
engineers and industrialists who have occa­
sion to make use of materials of this type. 
A request for this periodical will place your 
name on a mailing list to receive every issue 
as published. Write for Bulletin 738C, Sci­
entific American, 24 West 40th Street, New 
York City.-3 cents. 

----------------

ANNIVERSARY BULLETIN OF THE WESTERN 
PRECIPITATION CORPORATION gives some 

of the historical background of dust and 
fume control in industry, particularly in the 
field of electrical preCipitation of suspended 
particles. It also tells of present work along 
these lines, presenting numerous photo-
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graphs of modern equipment for the pur­
pose. Western Precipitation Corporation ,  
405 Lexington A venue, New York City.­
Gratis. 

PHOTOGRAPHIC ALMANAC gives valuable sug-
gestions on how, when, and where t o  

make pictures. I t  includes a handy exposure 
table, a .guide to correct exposure, hints for 
better pictures, and the latest developments 
in photographic equipment. 128 pages. 
Write for Bulletin 738D, Scientific Amer­
ican, 24 West 40th Street, New York 
City.-3 cents. 

THE USES OF MINERALS is an unillustrated 
brochure that lists alphabetically those 

minerals which are of the greatest value to 
industry and the arts, devoting a short para­
graph to the general characteristics and uses 
of each. W. Scott Lewis, 2500 North Beach­
wood Drive, Hollywood, Cali/Ornia.-15 
cents. 

PRACTICAL RADIO MATHEMATICS, by M. N. 
Beitman, is a booklet designed specifically 

for home study. It pre-supposes only a work­
ing knowledge of arithmetic and elementary 
algebra, attempting to clarify some points 
of elementary mathematics and to inter­
connect such knowledge with radio and 
allied applications. Illustrated with diagrams 
and charts.  Write for Bulletin 738E, Scien­
tific American, 24 West 40th Street, New 
York City.-50 cents. 

-------

NEGATIVE FILMS FOR USE IN MINIATUHE 
CAMERAS is a 16-page pocket-size pam­

phlet which describes the characteristics of 
five different emulsions of 35-mm films. Ex­
posure and processing data are given, in­
cluding formulas for developers and fixing 
solutions. A tabulation of filter factors is 
included, covering 30 different types of fil­
ters. Write for Bulletin 738F to Scientific 
American, 24 West 40th Street, New York 
City.-3 cents. 

ACCIDENT PREVENTION IN THE BELL SYSTEM. 
by W. P. Elstun, is an 18-page illustrated 

booklet that tells not only of the safety 
equipment used but also of employee train­
ing and the establishment of incentives for 
safety. Bell Telephone Laboratories, Inc . •  
463 West Street, New York City.-Limited 
free distribution. 

AVIATION RADIO LOG contains valuable in-
formation for professional and sports­

man pilots. In 132 pages it presents data for 
planning flights and for instrument flying. 
It also tells about aircraft radio, radio-com­
pass flying, obtaining triIe bearings of broad­
cast stations, and gives a list of such stations 
together with their call letters and frequen­
cies. A limited number of copies are avail­
able. A viation Radio Section, RCA Manu­
facturing Company, Camden, New Jersey. 
-25 cents. 

BEER AND BREWING IN AMERICA, by Warren 
M. Persons, is a study of the economic 

aspects of the brewing industry. The his­
torical side and the development of brewing 
are discussed, together with production and 
consumption, taxation, benefits to allied in­
dustries, and so on. United Brewers Indus­
trial Foundation, 21 East 40th Street, New 
York City.-Gratis. 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By 0 R S O N  D. M U N N, Litt. B. ,  LL.B. ,  Sc.D. 
New York Bar 

Editor, Scientific Am erican 

HYBRID PATENTS 

O RDINARIL Y, a patentee cannot de­
scribe an article of manufacture in a 

patent claim by the method of making the 
article. 

There are four types of subject matter 
which may be protected by patents ; name­
ly, machines, articles of manufacture, meth­
ods, and compositions of matter. In a patent 
for an article of manufacture the claims 
should identify the article by describing 
the characteristics of the article. In excep­
tional cases, where it is impossible to de­
fine an article of manufacture by its char­
acteristics, it is permissible to define the 
article in the claims by the method of mak­
ing it. 

In a recent case before the Court of .Cus­
toms and Patent Appeals an inventor had 
filed a patent application for a method of 
cooking meat and the product or article re­
sulting from the method. One of the claims 
described the resulting meat product by the 
method of making it and the Patent Office 
tribunals rej ected this claim on the grounds 
that the article should be defined by its 
characteristics and not by the method of pro­
ducing it. The Court reversed the Patent 
Office tribunals however, and found that the 
product could not be defined by its char­
acteristics and could only be defined by the 
process of producing it. In this connection 
the Court stated the law relating to this sub­
ject as follows : 

"If it cannot be otherwise defined, and 
it is new and inventive, a product may be 
claimed by the process of producing it." 

ONE MINUTE 

THE words "One Minute" are not de­
scriptive of a washing machine, accord­

ing to the Court of Customs and Patent Ap­
peals. 

A washing machine manufacturer sought 
to register as a trade mark for his product 
the words "One Minute." The Patent Office 
held that the words were either descriptive 
or mis-descriptive of a characteristic of the 
washing machine and refused to register the 
mark. In support of its ruling the Patent 
Office contended that the words "One Min­
ute" indicated the speed of operation of the 
machine and that a prospective purchaser 
would believe that the machine would wash 
clothes in that time. 

The Court of Customs and Patent Ap­
peals decided contrary to the Patent Office 
and stated that the mark was neither de­
scriptive nor mis-descriptive but was fanci­
ful and arbitrary. The Court found that no 
washing machine could wash clothes in one 
minute and that the name "One Minute" 

would not mislead or deceive prospective 
purchasers of the machine. The essence of 
the Court's decision is to be found in the 
following quotation : 

"Appellant's mark is clearly not descrip­
t ive of its goods. Is it mis-descriptive, and, 
therefore, deceptive ? Would a purchaser, 
on seeing the trade-mark 'One Minute' on 
one of appellant's washing machines, be mis­
led into believing that such machine would 
wash clothes properly in one minute ? We 
think not." 

MAL AMI 

THE owners of the well-known trade 
mark "Bon Ami" for soap have success­

fully opposed the registration of the trade 
mark "Shav-ami" for shaving cream. The 
case was recently decided by the Court of 
Customs and Patent Appeals and the basis 
of the Court's decision was that the con­
current use of the two trade marks was like­
ly to cause confusion. 

The Court found that the manufacturer 
of the shaving cream used the trade mark 
"Shav-ami" from May 16, 1932, while the 
soap manufacturer had used the trade mark 
"Bon Ami" for many years prior to any use 
by applicant. The shaving cream manufac­
turer emphasized the difference between the 
goods  and between the first syllables of the 
trade marks. The Court found, however, 
that the word "Ami" was the dominant part 
of the trademark and that variation of the 
first syllable would not, per se, avoid con­
fusion. In reaching its conclusion the Court 
stated : 

"It is true that there is a difference in 
the marks and a difference in the goods, 
but it seems to us that, since the mark 'Bon 
Ami' is for a product of everyday use which 
is widely known, and is unusual in its 
arbitrary character, confusion will be more 
likely to occur than under other circum­
stances. 'Eon Ami' means 'good friend'. The 
appellee uses the same word 'ami', pro­
nounces it 'ah-me', and pronounces the whole 
word 'shav-ah-me'." 

LEGAL MORALITY 

THE publisher of one of the innumerable 
sex-inspired magazines brought suit 

against the publisher of a competing maga­
zine, charging unfair competition in simu­
lating both the name and contents of the 
magazine. The Court carefully considered 
the contents of both of the magazines and 
pointed out that something more than un­
fair competition was involved. The stories 
and pictures in both magazines were sug­
gestive, if not obscene, and the Court held 
that under the circumstances a Court of 
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Equity would not intervene to aid either 
party. 

In reaching its decision the Court stated : 
"The Court has no power to stop the 

publication of magazines of this type, in a 
civil proceeding, but neither will it lend 
itself to granting to one the sole right to 
publish such filth. Nor will it grant either 
magazine a cloak of respectability by issu­
ing an injunction. These magazines can have 
no useful place in the world of literature, 
and the very selection of the names is indica­
tive of the fact that the publishers' sole de­
sire is a financial return for the dumping of 
obscene and filthy publications at a cheap 
price where the young, immature, and im­
pressionable people can buy." 

B OOKS AND THINGS 

IN a  recent suit the plaintiff, who was the 
owner of a circulating library, sought to 

restrain a former employee from soliciting, 
can vassing, and distributing books to 
plaintiff's customers. The plaintiff's business 
was conducted through the medium of route 
men who rented books to plaintiff's cus­
tomers for 25 cents a week. The defendant 
was formerly employed by plaintiff as a 
route man and had been given a list of 450 
customers. Proof was submitted that some 
of the customers had been solicited and that 
nine of plaintiff's customers were now deal­
ing with the defendant. The Court found 
that defendant had not signed a contract 
with the plaintiff and that after severing 
his employment with the plaintiff he had 
a perfect right to solicit his customers. In 
this connection the Court stated : 

"The defendant, upon the severance of 
his employment, had the undoubted right 
to compete in a fair manner with his former 
employer and to use any knowledge ac­
quired by him in so doing so long as he 
violated no confidence. Mere solicitation 
does not constitute unfair competition in 
the absence of an express agreement to the 
contrary." 

COLLYRIUM 

FOR many years a manufacturer of an 
eye lotion designated its product by the 

name "Collyrium." Within recent years a 
competing manufacturer used the same 
name in connection with its eye lotion and 
contended that it had a perfect right to do 
so because the name "Collyrium" is generic 
and signifies an eye lotion or salve. The 
question of the respective rights of the par­
ties came before the New York State Su­
preme Court and the Court found that Col­
lyrium was an English word meaning eye 
lotion or salve but that it was not a com­
mon word and was seldom used outside of 
professional circles. It found also that due 
to the long, exclusive use of the mark "Col­
lyrium" by the first manufacturer the word 
had acquired a secondary meaning and in­
dicated to the public the product of the first 
manufacturer. In reaching its decision the 
Court stated : 

"The word 'Collyrium' can scarcely be 
included in even the broadest category of 
common or usual words * * *. It is not a word 
of common English speech_ It may with 
absolute propriety be catalogued with 
words capable of acquiring by long usage a 
secondary meaning when used in connec­
tion with a given product." 
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Save $$ On 
TECHNICAL 

BOOKS 
Some of our latest book bargains 

Original O U R  
PubU.s1Ie("s S P E C I A L  

�'lTLE Price P R I C E  

Agricultural Chcm istry . .  . . . . . . . .  $5 .00 . . . $2.00 
Areas & Volumcs. .  . . . . . . .  1 .60. . .75 
Astronomical Physics . .  . . . .  .4 .00 . 1 .50 
Beet S ugar Handbook . .  . . .  1 .50 .75 
Blacksmithing & Forging . . . . . .  6.50 . . . . .  1.25 
Blowpiping, M ineralogy, GeoL . . 6.50 . ;  . . . 1.25 
British Chemical Industry . . . . . .4.50 . . . . . 1.50 
Carbonization, Low Temp . . .  . . . . . .  7 .50 . . . . . .  1 .50 
Chemistry in the Home . .  . . .2 .00 . . . . . . 1 .25 
Chromium, by Aid of Elec. C ur-

rent . . .  1 .50 . . . . . .  .75 
College . Geology, VoL L . .  . . . . . . . .  3 .00 . . . . . . 1.50 
Colloid Chemistry, P ractical . . . . . . . . .2 .25 . . . . . . 1.50 
Colloids in Industrial Arts. . . . . .  . .  . .  1 .50 . . . . . . . 75 
Crystals & Fine S tructure of Mat-

ter . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  3 . 7 5  . . . . . 1.00 
D iagnosis, Manual of Lab . . .  . . . . .  2 .00 . . . . . 1.00 

. . .2 .50 .75 
. . 2 . 5 0  . . . . . 1 .25 

. . . . .  . . .  S .50 .2.50 

E instein's Gravitation . . . . . . .  . 
E lements of Physics . .  
Enzymes 

Glues and Glue Handling . .  . . . . . . . .  3 .00 . . . . . 1.50 
Heat Theorem, The Xew . . . . . . . . . . . . . . 3.50 . . . . . . 1.00 
Human Body . . . .  .4 .00 . . . . . . 1.50 
Industrial Furnace Technique . . .  1 0 .00 . . . . . .3.00 
Iron & Steel 'York Chemists . . . . . . . . . 1 .2 5 . .  .60 

. .  . . . 3 .00 . . . . . .  1 .50 Kiln Drying, PracticaL . .  

Lead-Electro-�fetaIlurgy 
Leather �fanufacture . . . . . 
Line Charts for Engineers 

. . . . . . . . . .  6.50 . . . . . . 1.25 
.. . . . . . .  7 .50 . . . . . .2.50 

�letallic Objects, Electrolytic 
�letaJlography, Structura L .  
Metallurgy 
:Metric System for Beginners . .  
Milk, the Perfect Food . . .  
Modern B iology 

. . . .  3.00 . . . . . 1.00 
. . .  1 .50 . . . . . . . 75 
. .  5 .00 . . . . . .2.00 
. 6.00 . .3.00 

. .  . 5 .00 . . . . . 1 .50 
. . .2 .50 . . . . . 1 .25 

. . . .  3 .00 . . . . . . 1 .00 
�Iodern Magnetics . . . . . . . .  5 .00 . . . . . 2.00 
Xatural Terpenes 
Nitroglycerin & Nitro 

sives 

. . . . . . . . . .  .2 .50 . . . . . . 1 .25 
Explo-

. . . . .  7 .50 . . . . . .  2.50 
Optics, Principles of Physical . . . . 5 .00 . . . . . . 1.50 
Parachor & Valency . . . . . . . .  . . 4.00 . . . . . . 2.00 
Physical & Colloid Chemistry . . . . .2 .00 . . . . . . 1 .00 
Physical Chemistry, Exp . . .  . . . . . . . .  3 .50 . . . . . . 1.00 
Qualitative Analysis . . . . .  
Quantitative Analysis . 

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

Reinforced Concrete in E urope . . . 3 .50 . . . . . . 1.00 
Research N arratives, 2 vols. . . . 2 .00 . . . . . .  1.00 
Sales Technique . . . .  6 .50 . . . . . . 1.25 
Science, Leading & Misleading . . . 2 .50 . . . . . . 1.50 
Sparking of Steel . . . . . . . . . . . .  2 .00 . . . . . . . 85 
Theory of B rownian Movement. . . 1 .7 5  . . . . . . . 75 
Theory of Relativity . . .  . 2 .00 .75 
Thermionic Phenomena . . . . .  . . . 2 .50 . . . .  1.25 
Waterworks Practice, Modern . . . . 5 .00 . . .  .2.50 
Wood, Lumber & Timber . . . . . . . . . . . 1 0 .00 .3.00 

( To above prices add 20c for postage for the first 
book, l Oe for each additional book. For foreign 
countries add 3 5 c  for the first book and 35c for 
each additional book. ) 
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Wh y  D o  S o  M a n y  
E n r o l l  w i t h  t h e 

AL E X A N D E R  H A M I LT O N I N S T I T U T E � 

M
ORE t h a n  5 0 , 0 0 0  

presidents and own­
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why ? 
Because they know that 

o rganized k nowledge of 
b u s i n e s s  is an e s s e n t i a l  

qualification to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies ; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti­
tute training prepares them to meet these standards. 

To Executives and Coming Executives 

The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone-but 
it is planned only for executives and those who are 

determined to become executives. The Institute offers 
the knowledge and training without which no man is 

qualified for executive re­
sponsibility. 

For more than a quarter­
century the Insti tute has 
been preparing men for 
business management, giv­
ing them the thorough, or­
ganized knowledge of pro­
duction, marketing, finance, 
and accounting essential to 

competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment ; many others have been far-sighted 
men, twenty-five years of age and upward, prepar­
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti­
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer­
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen­
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business. A new edition of this fa­
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 

Among the many American business leaders who have 

helped to build the Institute's Course and Service are: 
To tbe 

C. M.  Chester, Chairman, General Foods COfP.; Thomas J .  Watson, Presi­
dent, International Business Machines Corp.; Alfred P. Sloan, Jr., Chair­

man. General Moton Corp.; Benjamin Rush, President. Insurance Company 
of NOfth A merica; Frederick W. Pickard, Vice-President, E. 1. duPont de 

Nemours & Company, Inc.; Fowler Manning, President, Ait'-Conditioning 

Dillision American Radiator Corporation; Robert H. Montgomery, Lybrand, 
Ross Brothers & Montgomery; John G. Lonsdale, President, Met'cantile­

Commerce Bank & Trust Co.; Clifton Slusser, Vice-President, Goodyear 

Tire & Rubbet· Co. ;  Samuel W. Reyburn, Chairman, Board of Directors, 

Associated Dry Goods Corporation; and mal1Y mot'e. 

ALEXAN DER H A M I LTON INSTITUTE. 1 37 ASTOR PLACE. N EW YORK 

ALEXANDER HAMIL TON INSTITUTE, 

137 Astor Place, New York, N. Y. 

Please mail me, without cost or obligation, a copy 
of "Forging Ahead in Business." 

Name . .  

Business Address 

Position . .  



THIS BNGINB TA.LKS • • •  

IT TELLS WHY MODERN CARS HAVE 
3 GRADES OF PERFORMANCE 

Expecting top - grade performance on low- grade 
gasoline is just another way of asking for trouble_ 
Here's what you can expect from each grade of gas-
oline _ _ _  basic facts that you, as a car owner, should 
understand: 

Poor performance 

with "low grade " gasoline 

There is no anti-knock fluid (containing tetra­

ethyl lead) in "low grade" gasoline. Power is 

lost because the spark must be retarded by 

your car dealer to prevent "knock" or "ping." 

Good Performance 

with "regular "  gasoline 

Most regular gasoline has in itanti-knock fluid 
(containing tetraethyl lead). The spark can be 
considerably advanced for more power without 

"knock" or "ping." 

Best performance with 

gasoline containing "ETHYL " 

Gasoline "with ETHYL" is highest in all­

round quality. It has enough anti-knock fluid 
(containing tetraethyl lead) so that the spark 

can be fully advanced for maximum power 
and economy without "knock" or "ping. "  

ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline_ 




