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THEROMANS 
had a phrase for it-

HCA VEA T EMPTOR," meaning ��Let the buyer beware." This wasn't used as a 

bit of balm to ease the ancient conscience; nor, yet, was it placarded in the booths 

and stalls of the market-place. It was a piece of every-day knowledge, bom of 

dear-bought experience. 

A shopkeeper knew little about the source of his merchandise. This tunic he 

bought from a trader, who said it came from Byzantium. So he sold it as the lat

est Byzantian style. The trader told him the dye was pure Tyrian-it wouldn't 

fade. So he sold it as Tyrian dyed. But the buyer knew the responsibility was his 

own. If he guessed wrongly, or his judgment was poor, it was his hard luck. 

Today, fortunately, there are safer guides than the blanket-warning to ��let 

your eyes be your market." 

These guides are the advertisements. In this magazine, they are a daily catalog 

of the best values-signed by responsible manufacturers. If the goods are not 

all that is claimed for them, their sponsors would need to "beware." For no busi

ness can thrive on a one-time sale, or on dissatisfied customers. 

A signed advertisement is, in a way, like a promissory note. The advertiser 

has made a statement, and affixed his signature as a sign of good faith. 

So, read the advertisements before you start oU! on a buying.trip. Make this a 

habit, and see how much you save ... in time, in temper, in money, in shoe

leather. 
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ACROSS THE EDITOR'S DESI( 

ONE point in the science of govern
ment which SCIENTIFIC AMERICAN 

has always approved is the maintenance 
of our national defenses on a par with 
other world powers. We are firmly con
vinced that adequate military forces are 
the surest safeguard against prolonged 
warfare with its consequent horrors. 
For this reason we are gratified at the 
turn which has recently been taken in 
naval building operations, and particu
larly so since we have obtained a prom
ise from Assistant Secretary of the Navy 
Roosevelt that he will prepare for us a 
complete and authoritative article on 
the subject. Thus you will be able to 
get, from a near future issue, the inside 
story of the important developments 
that are taking place, and will have a 
better understanding of their vital ef
fect on our national welfare. 

• 
"MENTION China to the average 

. American citizen who has never 
traveled abroad, and there immediately 
comes to his mind a picture of a far-off, 
half civilized country, vaguely located 
'somewhere east of Suez,' where strange 
and mysterious things happen ; a land 
of quaint, picturesque cities teeming 
with humanity, full of queer sights and 
smells. . . . This is the China of the 
movies. . . . Get into that picture 
the modern steel-and-concrete 22-story 
structure of the Joint Savings Society 
of Shanghai" and, according to William 
S. Shipley writing in our next issue, 
you will have to reform many of your 
ideas of China. And, what is more, that 
modern s tructure is air-conditioned! 
Woven into the story of this building is 
a background of the unique economics 
of the Orient ; century-old methods be
ing used side-by-side with the most 
modern equipment. 

• 

IT is one thing for a person to remain 
afloat in the water and move his 

arms and legs in such a manner that 
he can make progress, but when he 
decides that he wants to swim fast 
enough to break records, that is quite 
another matter. He then finds his move
ments must be studied with a view to
ward decreasing the resistance of his 
body and its movements to the surround
ing water. Dr. Karpovich, Professor of 
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Physiology at Springfield College, has 
recently completed a study of this re
sistance and the factors that contribute 
to increasing or reducing it. His find
ings will interest everyone who likes to 
swim, and provide a number of ideas 
that will tend to make swimming easier 

C O M I N G  

� Hon. Henry L. Roosevelt, As· 
sistant Secretary of the Navy, 
will write on the new and im· 
portant construction policy of 
the United States Navy. 

� "Working and Thinking and 
Eating" is an article that will 
reveal surprising facts regard
ing these three processes. 

� William S. Shipley, an au
thority on air conditioning, has 
prepared a "different" article 
on the work being done in 
China. 

� "How Not to Swim Faster," 
by Prof. Peter V. Karpovich, 
deals in a practical way with the 
physics of swimming. 

and more efficient. We expect to publish 
Dr. Karpovich's article in next month's 
number. 

• 

WITH summer approaching, now 
would be a good time to decide 

that you will make a sundial to be 
placed as a scientifically useful orna
ment in your garden or lawn. There are 
many types of dials which may be con
structed, the exact form frequently be
ing determined by the position which 
the dial is to occupy. The authors of the 
series of articles on dials which we are 
publishing have reduced the directions 
for dial design to the simplest terms 
commensurate with accuracy, and have 
covered or will cover all of the types 
that the amateur would care to tackle. 
Articles have already appeared in the 
February and the present numbers ; 
the third will be published next month. 
While sundials are usually regarded 
primarily as ornaments, don't forget 
that, if properly laid out, they can be 

• 

depended upon as quite accurate time
keepers. 

• 

THE contest for higher operating 
speeds in the air-transport business 

is still being waged, with cruising 
speeds nearing and in some cases touch
ing 200 miles per hour. Here is no 
flashing, dashing burst of speed by 
some dare-devil aviator straining for a 
new record, but a result of much 
thought and study by level-headed tech
nicians and conservative business men 
bidding for new conquests in the world 
of industry. Up goes the speed and 
smaller shrinks the air map. What does 
this mean to you in terms of airmail, 
express, and passenger service? Regi
nald M. Cleveland, well known to our 
readers for his keen analyses of air
transport conditions, will answer this 
question in an article scheduled for our 
April issue. 

• 

IT sometimes happens that we an
nounce on this page a certain article 

for our next issue, but that the article 
announced does not appear. Invariably 
when this occurs it is because of our 
desire to get into each issue articles 
that are timely or otherwise desirable. 
Since this page must of necessity be 
written before the next issue is made 
up, the information contained here is 
gleaned from a tentative schedule of 
coming articles. I f, then, before the 
next issue is complete, some article is 
obtained that we feel our readers 
should have with the least possible de
lay, it becomes necessary to take out 
something else in order to make room 
for it. This is what has happened with 
the articles on Bug Battles, on the 
energy in foods, and on the refrigera
tion of the concrete which is being used 
in Boulder Dam-all of which have al
ready been announced. They are still in 
hand, however, and will be presented 
in the near future ; in fact, they are 
scheduled for April and unless some
thing else of vital importance inter
venes, you will find them in that issue. 

Editor and Publisher 



NIKOLA TESLA was born at the stroke 
of midnight, July 9-10th, 1856, in 

Smiljan, Jugoslavia. His father was a dis
tinguished clergyman, and his mother, 
Georgina Mandic, came from a long line 
of inventors. Dr. Tesla's inventive genius 
was apparent from an early age ; his edu
cation was received at various European 
universities where he studied the sciences 
and acquired a knowledge of a dozen 
languages. In 1884 he came to the United 
States and became a citizen in 1889. He 
has always, and is now, engaged in inde
pendent experimental research. 

The inv.entions and discoveries of Dr. 
Tesla have been many and varied. Stated 
in chronological order, some of the more 
important ones are: The rotating field in
duction motor and alternating current 
system of power transmission, 1882-1888; 
Tesla coil and oscillation transformer, 

N IKOLA T E S LA 

1889-1892; electro-mechanical isochronous 
oscillators, 1890-1892 ; Tesla wireless sys
tem, 1891-1893 ; electron tubes, 1892-1893; 
theory of radioactivity, 1896-1898; high
potential vacuum tubes, 1896-1898 ; telauto
matics, 1897-1899 ; discovery of terrestrial 
resonance and law of propagation of con
duction currents through the globe, 1899 ; 
high-potential wireless transmitter, 1899 ; 
art of transmitting energy by stationary 
terrestrial waves, 1906; speedometers on 
new principles, means for lightning pro
tection, types of steam and gas turbines, 
pressure and vacuum pumps and other ap
paratus, 1916-1926. 

Due to unfavorable circumstances, Dr. 
Tesla states, some of his most important 
results have not yet been announced, 
among them being a new refining process 
for producing steel, copper, aluminum, and 
other metals at low cost. 

• 
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THREE Italian guides recently accomplished the 
hazardous feat of scaling the North Face of the 

highest rock of the Drei Zinnen in the Dolomites. 
Heretofore this climb has been considered impossi
ble, but it was accomplished by the use· of special 
nails and a double safety rope-a modern technique 
which has been found suitable for scaling over· 
hanging precipices. Four· and six· inch nails were 
used, the ropes being passed through ringed heads, 
the climbers sometimes resting their feet on the 
ropes and at other times in crevices. The nails were 
driven into the rock as the climbers advanced. 



The Volunteer landing on the bay near Los Angeles. Note pulling boat 

SI(Y BOATS 
The "Blimp" Fills a Definite Niche in the Gen
eral Scheme of Aeronautics; the Author Makes a 
Splendid Case for Its Versatile Accomplishments 

By J O H N  T. R O W L A N D  
Late Lieutenant, U.S.N.R.F 

WHEN the steamship Titanic sank 
with an appalling loss of life 
after ramming an iceberg on the 

Grand Banks one foggy night some 20 
years ago, the American public did not 
demand that all seagoing ships be 
scrapped forthwith. There was created 
in the public mind a temporary preju
dice against very large steamers, and 
this prej udice had some foundation in 
fact. A similar prejudice exists today 
with respect to the airship, but with this 
important difference, that th� general 
public is strangely unaware of what 
the smaller types of airships have done, 
are doing and can do. 

This is not intended as a tacit ad
mission that the case for the big 
dirigible is hopeless. How could that 
be when the Graf Zeppelin has circled 
the globe and has run on a mail-and
passenger service across the South At
lantic? Even away back in 1921 the 
Zeppelin Bodensee made 100 flights in 
97 days between Berlin and Friedrichs
hafen, and carried upwards of 2300 

passengers without mishap. No, the case 
is not hopeless, though the big dirigible 
appears to have certain definite limita
tions. However, the point of this writing 
is not to start a controversy on Zeppelins 
but rather to draw some merited atten
tion to that extraordinary and little ap
preciated sky boat, the humble "blimp." 
We quote the word because it is really 
a nick-name, being a contraction of the 
official British Air Service designation, 
"B-Limp," which applied to small 
dirigibles that boasted no interior 
framework to help them "hold their 
shape." Limp, that is, as opposed to 
rigid. From official slang the word 
passed into the general tongue and now 
is applied indiscriminately to small air
ships of any type. It is to "Zeppelin" 
what "boat" is to "ship." 

To the majority of our newspaper 
reading public, who regarded the recent 
loss of the Navy blimp J-3 as just an
other tragic proof of the futility of 
airships, it may come as something of 
a surprise to learn that the British 

maintained a continual patrol of their 
coasts with such craft during the latter 
part of the World War, and that cer
tain blimps, of a type far more an
tiquated than the J-3, went aloft every 
day in the year, with only a short period 
out for routine refit and overhaul, and 
that they kept the air in weather when 
the going was mOre than lumpy for a 
300-foot destroyer at sea. This I saw 
with my own eyes, from the bridge of 
one of the latter. Once we, on the 
U. S. S .  Wilkes, were intercepted and 
given a message by a tiny blimp with 
a crew of three men that came ramming 
out from shore on the back of a bluster
ing Irish nor'wester. Seeing her coming, 
we thought she was out of control, and 
stood by to rescue ; but when she had 
semaphored her message she turned 
about and bored back into that roaring 
head wind faster than we could follow 
under all four boilers .  And Wilkes was 
a destroyer, bear in mind. 

ONCE again I must qualify a state
ment. This sounds pretty much like 

a knock at our own Navy fliers. It is 
nothing of the sort. A de-commissioned 
ship, gotten ready in the haste of emer
gency and taken aloft under storm con
ditions by a scratch crew (however able 
they might be as individuals) is in no 
condition to offer a fair test. The re
sultant disaster proved as misleading as 
the act itself was heroic-for be assured 
that those men in the J-3 knew the 
risk they were running and took it only 
in the hope of saving some of their 
comrades who had been reported cling
ing to the wreckage of the Akron. It 
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seems a pity that the pressmen did not 
grasp this essential fact. 

It may be our extraordinary preoc
cupation, as a people, with mere big
ness which has caused American eyes 
to be focused on the monsters of the 
sky while overlooking the capabilities 
of the pygmies. Personally, 1 must con
fess to the diametrically opposite type 
of mind. As an amateur explorer, it has 
always given me a peculiar satisfaction 
to undertake with a very small boat 
and meager equipment what others have 
felt required a million-dollar outfit ; and 
I am, 1 believe, one of the three or four 
persons living to have navigated a 30-
foot sailboat to the Arctic. This is not 
written in boast but rather as a neces
sary foreword to what is coming, if  my 
opinion is to carry any weight. 

IN civil life and even in the Navy it
self 1 have been singularly impressed 

by the importance which we too often 
attach to mere size, as, for example, by 
assuming the command of a battleship 
to be more important than that of a 
destroyer, when, as a matter of fact, 
the destroyer's duties may be the more 
important and may call for a higher 
degree of leadership and technical skill. 
The same comparison (1 believe) holds 
true as between Zeppelin and blimp, 
though not necessarily in a military 
sense. Let us see what are some of the 
remarkable feats at which the little sky 
boat excels. 

Coming back to the wartime blimps 
-since they had certainly the severest 
test of any-it is interesting to discover 
that on a particularly stormy section 
of the British coast there were only 8 
days without airship patrol between 
January and November, 1918. The sky 

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

boats making these patrols were mostly 
little three-man blimps of the famed 
British Coastal class. Their envelopes 
looked like over-stuffed sausages-the 
same shape at bow and stern-and their 
control cars consisted of a long and 
narrow boat-shaped affair suspended 
some distance below the bag, with a 
motor and prop at each end. They were 
officially credited with a maximum 
speed of 40 knots. Yet one of these 
little "rubber cows" remained in con
tinuous service for 805 days, during 
which she was in the air approximately 
2500 hours, or an average of 3 hours 
and 6 minutes per day. And yet people 
say that blimps are toys. Perhaps the 
very smallness and handiness of these 
little Coastal j obs-they could shelter 
in a copse of wood-was what gave 
them success. 

To return to America: 1 was talking 
not long ago with a student pilot in one 
of the Goodyear company's blimps
the sort we are accustomed to see tow
ing an advertising banner over Los 
Angeles or New York-and he told me 
the following yarn. He and the pilot 
were returning to the coast from a "voy
age" to some city in Texas or New 
Mexico when they encountered an un
expected easterly gale. This was a tail 
wind for them and would have been 
very fine had it not been for the great 
mountain barrier of the Sierras which 
lay across their course not many hun
dreds of miles ahead. They did not like 
to think of barging in upon those ragged 
mountain peaks after dark without per
haps being able to gain altitude enough 
to cross them safely. Accordingly, they 
turned her head to wind and ran the 
twin motors wide open in an attempt 
to win back to "harbor"-a town with 
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an airport where they might moor and 
ride out the gale. 

But after an hour or so of snail-like 
progress the little ship hegan going 
backwards over the land. This was not 
so good, since she was getting nowhere 
and her supply of fuel was low. The 
country beneath her was mostly desert, 
with an occasional small town nestling 
beside the railroad tracks_ Each hour 
the blimp's speed backwards increased 
as the gale steadily mounted. She could 
cut across it, like a boat in a swift cur
rent, but buck it she could not. And out 
on the great desert there was no port 
of refuge under her lee. 

Now it happens that every one of 
those desert hamlets has a great water 
tower rising out of its midst. Maneuver
ing the blimp like a powerboat, the 
pilot managed to work the bight of a 
mooring line round one of these towers. 
As the ship eased back he paid out line 
until she fetched up on the bitter-end 
(which was a nautical term long be
fore it came into literary use) and the 
mooring line gradually took over the 
strain from the motors. There she lay, 
moored to a water tower, for all the 
world like a powerboat fast to a buoy, 
while the gale blew itself out. The 
irony of the situation was that, so close 
to water, her crew suffered acutely from 
thirst, as they could not get to the 
ground and the blow lasted more than 
three days. 

A PLANE would have been obliged 
to land and risk cracking up and 

a big airship would have had no choice 
but to hurdle the Sierras-unless, of 
course, she could have run south into 
Mexico far enough to get out of the 
storm. 

Cross country blimping is not all 
beer and skittles even in good weather. 
The big gas bag offers an apparently 
irresistible target to farmer lads who 
have never "drawn a bead" on anything 
larger than a squirrel. No one has been 
killed to date, but there have been 
some miraculous escapes and much 
valuable helium gas has been expended. 
A curious mental squirk, this ; and a 
most uncomfortable one for the victims. 
It may be due to the blimp's proclivity 
to stray off the beaten track and fly 
over backwoods country where aircraft 
of any kipd are rarely seen. The ability 
to do this is one of the great advan
tages that sky boats enjoy over the 
plane, which is obliged for safety's sake 
to follow established routes where there 
is always an emergency field handy to 
glide to in case of trouble. 

The blimp, on the contrary, does not 
stay aloft merely by the grace of God 
and a speeding motor ; she floats in the 
atmosphere as a fish does in the sea. 
She can shut off her engines entirely and 
drift as a free balloon-which must be a 
delightful way to travel with a fair wind. 
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Three Typical American Blimps 
Capacity of 

Length Number of Envelope 
Name Year (feet) Power Passengers (cubic feet) 

Pilgrim 1 925 1 10 1 - 60 h.p. 2 56,000 
Volunteer 1 92 9  1 33 2 - 80 h.p. 4 96,000 
Defender 1 92 9  184 2 -165 h.p. 8 18 3,000 

Compared with British Coastal Class Used in War-Time Patrol 

Length Capacity of 
Name Year (feet) Power Useful Lift Envelope 

Coastal 1 915- '16 1 96 
) 1 -1 10 h.p. / 1 -220 h.p. 

( cubic feet) 

0. 9 ton 1 70,000 

The maximum speed of the British Coastal class was 40 -45 miles per hour, 
that of the larger American blimps is as high as 80. The British ships were 
inflated with hydrogen, whereas helium gas is used in American blimps. Its 
cost for commercial use is about 85 dollars per thousand cubic feet. 

Since 1925 the Goodyear fleet has 
carried, in round numbers, one hundred 
thousand passengers, and covered a 
million and a half miles round and 
about the United States. A small blimp, 
which is able to carry three or four 
passengers, is some 130 feet long over
all and has a cruising speed of 45 miles 
per hour with twin motors consuming 
gasoline at a rate of 11 gallons an hour. 
This means but four miles to the gallon, 
air speed. It appears therefore not to 
be an economical means of transport. 

No doubt in actual mileage that is 
the case, but the blimp can do things 
no plane could dream of, as, for ex
ample, coming down in the Florida 
Everglades and taking on board a rna· 
rooned aviator whose plane had crashed 
in the swamp. This man might never 
have gotten out otherwise, since the 
character of the country was such that 
he could neither walk nor swim, nor 
could boat, plane, man or horse get 
near him. The blimp in this case never 
actually touched ; it nosed down slow· 
ly and came to rest in the air a few 
feet off the ground, and the marooned 
man was drawn up to it.- In another 
case a flyer who crashed in Biscayne 
Bay and swam to a small island covered 
with scrub was discovered by one of 
our Navy blimps; which came to rest 
over the spot and lowered a rope lad· 
der, up which the rescued man climbed. 

times hover over an American ship and 
lower a bottle of wine on the end of a 
string in exchange for a carton of 
cigarettes, but for this breach of regu· 
lations I will not vouch. It could easily 
be done. Blimps have landed on the 
decks of ocean steamers with no more 
ado than bringing a powerboat up to 
a float. This matter of landing is per
haps even more vital than the ability 
to hover motionless en plein air. 

To summarize, blimps have been used 
( 1) to rescue persons from terrain on 
which no sort of airplane could pos
sibly land, not only in mountainous 
country but also in forests and in 
swamps ; ( 2) to land passengers on the 
roofs of skyscrapers, in small city parks 
(such as the Battery in New York) 
and on the decks of ships ; ( 3) to set 
down scientific workers and their equip. 
ment on mountain ranges and go back 
and pick them up when their work was 
done ; ( 4) to remain for hours aloft 
watching for forest fires, with little ex· 
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penditure of fuel; ( 5) to operate on 
regular passenger runs without the 
need for special landing fields at every 
stop ; and, finally, ( 6) as already cited, 
for observation patrol in time of war. 

1£ this little craft has such excep
tional powers why has its use not been 
more eagerly sought ? The answer is 
probably that it lacks three qualities 
which are today all important in com· 
mercial flying, viz.: ( 1) reasonable 
cost, ( 2) high speed, and ( 3) carrying 
power. Three passengers is all the load 
a blimp will carry that costs perhaps 
as much as a twelve-passenger plane 
and goes only half as fast. What more 
need be said ? Only this: 1£ and when 
the present high cost of manufactur· 
ing and sewing those wonderfully light, 
thin, strong, and tight fabrics that form 
the envelope of the blimp is reduced
fabrics three layers of which are but 
one·thirty·second of an inch in thick· 
ness and yet which sustain the weight 
of the car by "finger. patches" and per· 
mit a gas leakage so slight it can 
scarcely be measured-if and when, I 
say, the cost of this fabric is lessened 
so that the blimp can compete on a 
dollar basis with motor cars and boats, 
many of its interesting features will 
suddenly be "discovered." 

For example, there is a certain spot 
in the western portion of these United 
States that can be reached only by air, 
since it is girt about by whole series 
of precipitous cliffs thousands of feet 
in height. At the bottom of the deep 
canyons between those cliffs no other 
air·craft could find a place to land. No 
man, so far as I know, has set foot 
there yet. I hope to some day-from a 
blimp. But I am pretty certain that the 
blimp will not be mine! 

IT is for work that involves hovering 
motionless or drifting slowly with an 

air current that the blimp's peculiar 
qualities are best suited. This includes 
observation of various types, map-mak· 
ing and photography. This is so obvious 
Ihat it does not require elaboration, but 
it lecalls the story of some chaps I knew 
aboard a subchaser who came upon a 
British Coastal blimp apparently down 
at sea. On running up close they found 
her to be lying a few feet off the surface 
with a couple of buckets for sea anchors, 
while her crew of two took advantage 
of a rare spell of fine Irish weather to 
do a little fishing. It used also to be 
said that British blimps would some· A typical field landing of a small blimp 



Infra-Red Rays D ispel Fog Dangers With New 

QUICK-AcTION NAVIGATING CAMERA 

A HINT of the new development in 
navigating equipment described 
here was given on our editorial 

page in the January issue. At that time 
the following statement was made : 
" ... it is understood that the operators 
of the United States Lines are now 
working on a new development, ex
plained to us in confidence, which will 
assure safer navigation in dense fogs 
than has ever before been possible." 
Now the story can be told. The device 
explained to us during an inspection of 
the S.  S .  Manhattan was the Fog Navi
gating Camera invented by Captain 
Flavel M. Williams, which has been 
given thorough and conclusive tests in 
actual service and has been found to 
constitute an outstanding achievement 
in man's battle against fog. 

Briefly, the camera is a combination, 
in one compact housing, of a lens and 
shutter arrangement, a holder for infra
red sensitive film, and a developing and 
fixing compartment. By the use of spe
cial film produced by the Eastman Ko
dak Company of Rochester, New York, 
and developing solutions adapted to the 
purpose, the operator can make an ex
posure and within a few seconds he can 
view the developed film. 

Captain Flavel M. Williams with his fog-piercing camera 

With this camera mounted on the 
bridge of a vessel, exposures can be 
made at intervals governed by condi
tions at the time, and the vessel can 
proceed through haze and dense fog 
that ordinarily would mean greatly re
duced speed or even the necessity of 
dropping anchor and awaiting clear 

1-'1IOtocra»h9 courlesy 'rhe New Yo!'lc 'J'llll(:S Studio 

The film operating knob and indi
cating dial on the side of camera 

Side plates of the camera removed to show, in the upper compartment, the stor
age reel for film, and the pressure plate, chemical tanks, and viewing mirror 
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weather. Repeated tests have shown 
that when the visibility to the naked 
eye was only 400 feet, negatives taken 
with the camera revealed objects % of 
a mile and more away. It is well known 
that infra-red rays, to which the eye is 
insensitive, are able to penetrate fog to 
much greater distances than visible 
light. (A chart showing the place of 
infra-red in the spectrum is reproduced 
on page 139 of this issue.-Editor. ) 
These rays can be used to affect a spe
cially sensitized film and to make a 
record that does not differ materially 
from that made by visible light on the 
ordinary photographic film exposed in 
the usual manner. 

THE illustrations on this page show 
the construction of the camera. The 

lens is in the forward· part, shielded by 
the housing from rain and snow. Im
mediately behind the lens is a pressure 
plate through which is fed the eight
inch-wide infra-red sensitive film. After 
the exposure is made, the operator turns 
a knob on the side of the housing, wind
ing the film into the developing bath, 
after which it is fixed in another tank 
and viewed in a mirror while still wet. 
The entire time required, from making 
the exposure to seeing the image on the 
film is less than 30 seconds. This can 
be further reduced by refinements in 
emulsion and developer. 

A scale at the pressure plate, which 
is photographed directly on the film at 
each exposure, and another scale on 
the tripod of the camera, enable the 
navigator to fix the exact positions of 
distant objects relative to the heading 
of his vessel. 
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What Ails Railway Service? 

JOSEPH B. EASTMAN, the Federal 
Coordinator of Transportation, 

wishes to discover ways by which pas
senger service in this country can be 
improved, and has issued thousands of 
ballots on which passengers on the rail
roads can express their opinions of ex
isting service and suggest changes. 

One thing our railroads need is the 
redesign of passenger coaches by some
one who is not a railroad man and who 
will not be influenced by any sacred 
traditions of railroading. Just as the 
early motor car was an evolution from 
the horse-drawn vehicle, so were our 
passenger coaches an evolution from the 
old-fashioned horse-drawn coach. It 
took the motor industry a full genera
tion to abandon all of the sacred tradi
tions of this ancestor of the motor car, 
while the railroads still cling to the 
descendent of the old coach. Like 
Topsy, our railway cars "just grew"
with the exception of two recent inno
vations-compartment cars with beds, 
and air conditioning. 

Again, take dining car service : Why 
are meals on board train so expensive ? 
Because the maintenance of this ser
vice is so wasteful-wasteful mainly be
cause of the wide variety of food which 
must be carried and offered and largely 
thrown away in the end. In Great Bri
tain an attendant passes through the 
train and hands out tickets for "sit
tings." Later, at a call, all the holders of 
a given sitting ticket repair at one 
time to the dining car. There are two 
choices of entrees-enough to suit all 
except the epicure and a few constitu
tional objectors. Meals are served by 
courses to all at the same time. The 
savings in food and labor thus made 
possible enable the British people to 
dine on their trains at a reasonable 
cost. Such a service is not quite so re
splendent as the one we have, but ask 
the obj ector whether it is not likely to 
be quite as good as he has at home 
(where most of us take just what is 
served and "like it" ) . 

The inquiring Federal Coordinator 
asks the people's opinions regarding ac
celerated train speeds. Just now the 
air is full of easy talk about 100-, no
and 120-mile speeds. Train speeds can 
be accelerated but in our opinion, be
fore it has been learned that there is 
a maximum safe speed, the public will 
have hounded the railroads into putting 
on very fast trains which are destined 
one by one to be wrecked. It is hoped 
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that the railroads will not allow thought
less speed maniacs to stampede them 
too far. 

Industrial Pensioners 

THERE is one important industrial 
problem-or should we say so

ciological problem of industry-on 
which no one seems to have put much 
thought. This is the problem of the re
tired employe. What is to be done for 
this man who has filled a job with one 
company for 35 or 40 or 50 years and 
is retired on a pension ? He  gets his 
retirement pay, it is true, but is that 
enough ? The record of such men shows 
that, once he is taken off his life-long 
bench or lathe or desk, the retired man 
wanders in a sort of daze, lost in a 
strange life of leisure, and rapidly loses 
interest in life and often dies quickly. 

This question was recently brought 
to our attention by a remark made by 
an executive of one of the country's 
largest manufacturing concerns. He ex
pressed his sympathy for these "old fel
lows loafing on street corners." This 
started a train of thought from which 
the following plan evolved: 

To provide the work-interest for these 
older men to whom work is a habit not 
easily broken without serious psycho
logical consequences, suppose such 
firms as Westinghouse, General Elec
tric, Eastman Kodak, and the like, each 
set aside a small building to be used 
by the pensioners exclusively as a shop
laboratory. In this building let there 
be installed small lathes, work benches, 
tools, chemical equipment ; and let the 
pensioners be told to make themselves 
at home, to build whatever they please, 
to work on inventions, to play at hob
bies. A paid superintendent, to keep 
them peaceful and happy, might also 
be an instructor in hobbies such as the 
making of machinery models, wooden 
obj ects, telescopes, or delicate scientific 
instruments. There is no doubt that the 
small cost of carrying this building and 
this equipment would be repaid many
fold not only in the happiness of the 
pensioners but also in that it would 
open up a pleasing prospect for those 
nearing the retirement age. Last but not 
least, actual dividends might accrue to 
the company in the form of worth-while 
inventions or discoveries which might 
emanate from these men with a life
time of training behind them. 

This is our plan in brief ; details 
could easily be worked out to provide 
for all contingencies. We would wel-
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come the comments of industrialists 
concerning our plan and would be glad 
to assist in working out further details. 

For Fathers Only 

SOME months ago W. F. Bond, the 
Mississippi State Superintendent of 

Education, sent a questionnaire to three 
groups concerned with the upbringing 
of the youth-state superintendents and 
commissioners of education, college stu
dents, and high school students. He 
asked each group to name the three 
most deadly enemies of the youth to
day. School Life, a magazine published 
by the United States Department of the 
Interior, Office of Education, reports his 
findings, which are that idleness and 
lack of responsibility, strong drink, and 
improper relations between the sexes 
are the three culprits ; to which moving 
pictures of the wrong kind was added 
as a fourth. The expression of opinion 
among high school and college students 
did not differ essentially from that 
among state superintendents. These be
ing the findings, Mr. Bond asks: What 
shall we do about it? 

In the first place, what can we do 
about it-what can we ever expect to 
do about it ? In some fields, medicine 
for example, diagnosing is often more· 
difficult than curing. Here the diagnosis 
is relatively easy but the cure eludes 
us. So far as is known, there is no patent 
method of curing these deadly enemies 
of the youth, for their cure depends 
upon the provision of one prerequisite, 
unfortunately a difficult one to attain : 
the building of character. 

In such circumstances, what direc
tion, beyond those conscientious at
tempts to build character which are 
assumed on the part of all qualified 
parents, can the average practical 
parent's efforts take ? How should a 
father instruct his son regarding strong 
drink, sex relations, gambling, and so 
on? Should he go on the assumption 
that his boy will always be a nice boy 
and therefore counsel him only to be a 
nice boy, or should the father assume 
frankly that the young boy is the old 
boy's son-that he will probably get 
into as much deviltry as dad did, and 
therefore attempt to forefend against 
the worst of  its damage by instruction 
which is really practical if nothing else ?-

Among our readers there are known 
to be many fathers of growing boys. 
Would they like a series of articles 
containing instruction of that practical 
kind? 
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THROUGH many recent generations 
sentiment and science have com
bined to enhance the home_ In the 

material improvements which it repeat
edly has produced and promoted, sci
ence undoubtedly has made the home 
more livable. It has thus buttressed the 
powerful but intangible influence of 
sentiment; and sentiment, in this rest
less age, might find itself under great 
disadvantage if compelled to work 
single-handed. 

Yet many persons will contend that 
various achievements of applied science 
have a tendency to undermine to a sur
prising extent the natural home-loving 
instincts of American families. People 
today spend far more time "on the 
move" than did folk of two generations 
ago. Many factors lure them from their 
homes in almost every season of the 
year, particularly during the long, 
pleasant stretch of outdoor weather 
from early spring to late autumn. 

Suppose, however, one were more 
comfortable at home than awheel. Sup
pose the hot muggy evening were con
fined to the out-of-doors and that the 
indoors atmosphere were delightfully 
refreshing, even exhilarating, both to 
body and mind. Regardless of ex
traneous attractions none would then 
think of leaving home. Literally man's 
domestic abode would be something 
akin to an oasis in a desert. "Home, 
sweet home" thereby would become 
sweeter than ever; it would be trans· 
formed into a veritable garden of Eden 
by air conditioning. 

"OUR definite obj ective," says El
liot Harrington, air-conditioning 

engineer of the General Electric Com
pany, "is completely to reproduce in-

. doors the conditions of a balmy, sunny 
spring morning in the open country 
immediately after the air has been 
washed clean by a shower of rain. We 
seek to maintain these conditions 
throughout the year." 

More logically, perhaps, than most 
engineers who are working in this field 
can Mr_ Harrington talk for publica
tion about the "Edenizing" of homes, 
for his own residence in Schenectady 
is the official air-conditioning proving 
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Winter at the laboratory-home: cold SPRINGTIME outside, balmy "springtime" within 

By J. W. H A M M O N D  

home of the General Electric 
Company. 

The Harrington home has be
come the scene of continuous tests in 
the frontier zone of air-conditioning 
knowledge. It contains far more equip
ment than any home that might pur
chase a standard air-conditioning in
stallation. In this ten-room dwelling 
there is done all that present conven
tional practice requires-and a great 
deal more. The four factors of tem
perature, humidity, circulation, and 
purity, which constitute air condition
ing as thus far understood, and which 
in themselves will impart great comfort 
and health to inhabited interiors, are 
here efficiently applied throughout the 
entire house by a central air-condition
ing plant located in the basement and 
operating through a system of ducts. 

MR. Harrington and his associates 
have devised a scheme of recording 

electrically, by means of thermocouples, 
the temperature at a hundred places 
throughout the house, in every room, 
in different areas of each room, and at 
different levels between ceiling and 
floor. These temperatures are received 
and tabulated in an instrument room 
in the basement. The records so ob
tained have revealed that, lacking 
forced air circulation, a person stand
ing erect may be in a temperature of  
70 degrees Fahrenheit at  the breathing 
line while a child playing on the floor 
at his feet is in a tempera
ture of about 62 degrees, 
and at the ceiling just above 
his head the temperature 
is close to 80. This is a 
differential between floor and 
ceiling of about 18 degrees. 
With forced air circulation, 
such as obtains under air 
conditioning, this differential 
is reduced to three or four 
degrees-70 at the breathing 
line, 68 to 69 at the floor, 
and 71 to 72 at the ceiling . 

problem. Here a calculation was arrived 
at disclosing the various factors con
tributing to the cooling load. This 
showed the following: 

Conduction through walls and win
dows, 15,300 Btu. per hour; five persons 
(400 Btu. per hour per person), 2000 ; 
ventilation and dehumidification, 12,-
600 ; conduction from attic, where heat 
accumulates from solar radiation, 
10,200 ; solar radiation on walls and 
through unshaded windows, 26,100 ; 
total, 66,200 Btu. Cooking was disre
garded because the kitchen is ventilated 
but not cooled. The load as shown was 
based upon outdoor conditions of 91 
degrees, Fahrenheit, with 45 percent 
relative humidity, and indoor condi
tions of  78 degrees with 45 percent 
relative humidity, with slightly more 
than one air change per hour. 

Several possible methods of reducing 
the cooling load were revealed. Awn
ings over windows exposed to the sun 
cut down the load by 11 ,000 Btu. per 

Two quarts of dirt, a month's col
lection from the air of the home 

--

Although air conditioning 
essentially embraces heating 
and humidifying in the win

.ter, as well as cooling and 
dehumidifying in the sum
mer (with air circulation and 
air cleansing, or filtering, the 
year 'round) at the Schenec· 
tady proving home a some
what closer analysis was 
directed toward the cooling 

A few of the instruments in the General Elec
tric air-conditioning proving home basement 



IN THE HOME 
hour. Outdoor air circulated through 
the attic by a fan, preventing the ac
cumulation of heat from solar radiation, 
produced a further reduction of 10,200 
Btu. per hour. It was estimated that a 
layer of insulating material in the walls 
of the house would have made possible 
a reduction of 9000 Btu. per hour, giv
ing a total cooling load of only 36,000 
Btu. per hour. From this phase of the 
study it was clearly indicated that the 
type of house construction has a direct 
bearing upon the cost of air condition
ing. Much may be done, at the time a 
house is built, to reduce the necessary 
size of the equipment, and hence both 
the cost of installation and operation. 

As it is, the proving home possesses 
no structural provisions for air condi
tioning, except a half-inch layer of 
Celotex on the lower side of the roof 
rafters, and storm sash at all windows. 

Just above the floor : one of a hun
dred thermocouples that are used 

Sultry sun outside ; air conditioning 
and spring-like conditions inside 

All the rooms are provided with 
the following equipment, most of 
it especially installed for test
ing only : 

Heating by either steam radiation or 
circulated warm air ; cooling by circu
lated cool air with ( a )  indirect ex
pansion system to facilitate cooling 
measurements and ( b )  storage cooling 
for special testing ; air cleaning by 
means of oil-treated steel wool filters ; 
humidification in winter and dehumidi
fication in summer. A two-pipe steam 
system is installed in the sun porch 
only, with separate automatic tempera
ture control for special study. Forced 
ventilation to out-doors is employed in 
the kitchen, and in kitchen and baths 
steam heat alone is supplied, without 
air conditioning, so that odors will not 
be carried through the house. The air
duct system of the house has supply 
and return ducts at various locations in 
both floors and walls, permitting an 
intensive study of the various forms of 
air distribution. 

THE operating performance of the 
equipment is indicated by the fol

lowing summary: Humidity control
(winter ) adds maximum of 1% gallons 
of water to the air per hour ; ( summer ) 
withdraws water from the air at same 
maximum rate ; filters-remove 90 per
cent of the dust particles larger than 
10 microns, and 35 percent of particles 
10 microns or smaller ; air distribution 
-1600 cubic feet per minute ; heating 

-130,000 Btu. per hour ; 
cooling-45,000 Btu. per 
hour. 

Dr. L. R.  Koller ( left ) demonstrating the ion 
counter in the library of the laboratory.home 

Certain aspects of both the 
normal and experimental op
erations going on at this 
home are a distinct revela
tion to the housekeeper, who 
in this case is Mr. Harring
ton's mother, Mrs. Grant D. 
Harrington. When she was 
shown two quarts of dirt 
which had been filtered from 
the air of the house in a 
month's time she was greatly 
astonished, and her first 
thought was that the neigh
bors would regard her as a 
slack housekeeper if they 
heard about it. But it was 
explained to her that this 
was dirt which was removed 
from the air before it had a 
chance to settle ; and before 
long she was willing to con-

cede that never before had she presided 
over such a super-clean domicile. 

There are some forms of unique de· 
velopmental work going on at this home 
which are far different from the elab
orate tests that are being performed 
with existing equipment and methods. 
A study of ionization and its effects 
upon occupants of the home is one of 
these. An instrument developed in the 
General Electric research laboratory 
which measures and records the num
ber of ions ( electrified particles ) per 
cubic centimeter in the air of a room 
is on duty in the library of the proving 
home. Already it is well known that 
the number of ions decreases rapidly 
when human beings are in the room ; 
also that the proportion of ions in the 
outdoors air is very high on clear, sun
ny days and lower on cloudy days. 

THERE is thought to be some un
known factor involved in ionization 

which may be of benefit to human 
health and comfort. It is conceivably a 
subject for the medical profession to 
investigate, but meanwhile a careful 
record is being kept at the proving 
home of the accumulating data. 

It is Mr. Harrington's belief that 
other elements, perhaps of a psychologi
cal nature, may also be lacking. Ex
cellent though it is already, with 
temperature and humidity control, cir
culation and filtering, air conditioning 
still falls somewhat short of that balmy 
spring morning in the open country 
just after a shower. Perhaps the smell 
of earth and grass, the singing of birds, 
the vistas of landscape and sky may 
be necessary. 

In completely air-conditioned homes 
of the future, Eden will be at least ap
proximated, and the people living there
in will be as much blessed by idyllic 
atmosphere as were Adam and Eve 
themselves. It will probably be extreme
ly doubtful if folk will then hanker to 
leave their dwellings in search of com
fort and diversion. Concededly there 
are various elements in modern life 
which have rather pulled the American 
home apart ; perhaps air conditioning 
-"Edenizing," if you please-will ce
ment it together again. 
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BABIES BY SCIENTIFIC SELECTION 
By J O H N  H A R V E Y  C A L D W E L L  

BABIES of extra-marital paternity 
are now being born of women who 
have sterile husbands, by artificial 

insemination with the life-giving germ 
from selected men. This is one of the 
most significant eugenic developments 
in the history of man. 

Philosophers from ancient times have 
advocated the breeding of better off
spring from selected types of persons 
for racial improvement. But 

hundred and twenty-nine of the physi
cians said they had never received such 
requests. Several of these physicians 
stated that they had had patients who 
wanted to talk about this matter, but 
they discouraged it because they did 
not think the public was ready to sanc
tion it. 

The 56 physicians 
quests for artificial 

who received re
insemination re-

them spoke favorably of this method. 
Twenty-two turned applicants away 

for various reasons such as : Not wish
ing to risk being brought into court; 
afraid the husband might later change 
his mind; the patient did not have her 
husband's consent; or, because they 
thought the public was not ready to 
sanction it. Most of these physicians, 
however, had no particular objection 

to the practice as such. 
any such suggestions for 
the betterment of man have 
always met with the great
est of disapproval. Never
theless, science has made 
artificial conception possi
ble and many of the pres
ent generation of  married 
women-those who have 
sterile husbands-as a mat
ter of expediency are hav
ing children by this alter
native, using the sperm of 
some man selected for his 
hereditary qualities. 

THE accompanying article deals with an essentially new 
scientific practice-the artificial impregnation, per

formed by a physician, of would-be mothers whose hus
bands are sterile, using semen obtained from a eugenically 
selected donor. 

Most of these requests 
have come in the last 10 
years, particularly in the 
last three or four years. In 
the last year or two, the 56 
physicians who reported 
favorably had received a 
total of more than 40 re-

As one interested in cer
tain aspects of social 
trends, I have been making 
an investigation of this 
phenomenon, in order that 
its effects on these trends 
may be determined. In or
der to obtain an estimate 
of the extent to which chil
dren of such selections are 
being born, I called upon 
200 physicians and made 
inquiry about it. 

Most of the physicians 

As practically no organized information regarding the 
present extent of this practice has been available, the au
thor has attempted to gather some, but exact statistics are of 
course not available at present. 

The practice of artificial impregnation is not a wide
spread one and, though growing, it is unlikely ever to be
come large. What are its moral and legal aspects? Mainly 
it is thought by some to be not a moral question but more 
a matter of sentiment-to be decided in each case by the 
individual concerned. No social menace seems to be in
volved, and it is not illegal so far as is known. However, 
some interesting legal tangles with regard to the status of 
the resulting offspring may be involved. 

Opinions with regard to artificial impregnation will dif
fer widely, and no doubt strenuously. Later it is hoped 
that a selection of short, concise letters inspired by this 
article can be published, in order that a sort of "forum" 
with regard to this little-discussed subject may for the first 
time be made available. Most of the readers of this maga
zine are men, but letters from women are especially solic
ited. Male readers should remember that, in final analysis, 
women will control the fate of this question, and that their 
point of view may differ from that of the average man. 

-The Editor. 

quests per year. 
Some of the physicians 

stated that most of these 
requests came from the 
wife. An equal number 
said that most of the re
quests came from the hus
band as a result of the 
wife's suggestion. Others 
said that they came from 
both. 

THE total number of re
quests f o r  donated 

sperm in the United States 
cannot be closely estimated, 
but the data at hand are 
sufficient to indicate that 
the total of these requests 
must lie between 1000 and 
3000 per year. 

were specialists. Eighty-four are listed 
in "American Physicians and Surgeons," 
edited by Fifield. Several of them had a 
national reputation for their knowledge 
of sterility and its treatment. 

ported their experiences as follows : 
Nine of these physicians said that 

they had used artificial insemination, 
with sperm other than that of the hus
bands, for conception in the case of 25 
patients, with successful births. (A few 
of these doctors did not state exactly 
how many of these conceptions they had 
charge of, but there were at least 25. ) 

The total number of births from in
semination with donated sperm can be 
only roughly estimated. There were 25 
births out of 275 to 300 requests (most 
of the requests having been turned 
away ) , a ratio of about one birth to 12 
requests. This ratio is probably a little 
too high for an average. While in this 
investigation there were enough random 
selections to provide a basis for an esti
mate on the total country-wide re
quests, there were not sufficient random 
selections to strike an average of the 
physicians who arranged these births. 
Therefore a ratio of one to 15 or 20 
would probably be nearer the conserva
tively high average. On this basis, some 
50 to 150 babies may be born per year 
from artificial conception with donated 
sperm. 

The physicians were located as fol
lows: Chicago, 45; Milwaukee, 15; 
Cleveland, 15 ; Washington, 20 ; Phil
adelphia, 25 ; Newark, 7; Brooklyn, 
10; and New York, 63. 

F IFTY-SIX of the 200 physicians in
terviewed had received a total of 

275 to 300 requests from patients for 
artificial inseminations with good sperm 
from a selected source, because their 
husbands were sterile. Fifteen of the 
200 physicians did not commit them
selves as to ' whether or not they had 
received such requests. Most of these 
15 doctors were "not interested," or else 
they obj ected to this practice. One 
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Five stated that they were doing 
some of this work, but did not mention 
whether or not any conceptions had re
sulted. One, a woman physician, stated 
that she now has three patients who 
wish babies from selected sperm, but 
that she does not like to take the re
sponsibility for it. 

Four had tried a few artificial im
pregnations but had had no results. 

Fifteen did not state what they did 
with regard to the patients making 
these requests. However, several of 

The significant aspect of this whole 
matter is not the number of births at 
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present, but the number of requests for 
selected sperm, and particularly the ex
tent this practice is likely to reach af
ter it becomes more generally under
stood. 

This recent development in human 
events has come about in a most natural 
and orderly manner. Not all women in 
this age of learning are content to for
feit their natural right to motherhood 
and their unborn loved ones through 
no fault of their own. 

So accustomed are we of this genera
tion to seek scientific solutions of all our 
problems and the perplexities of life, 
that it seems only natural for physi
cians, occasionally, to receive requests 
for artificial insemination with good 
sperm in unions where the wife is ap
parently fertile and the husband can
not be brought to a state of fecundity 
by treatment. Particularly is this true 
in unions where the physician tries 
artificial insemination with the hus
band's sperm and finally concludes that 
it will not fertilize. 

Our increasing sterility is becoming 
a vital problem. Due to the effects of 
civilization we are becoming biological
ly weaker and, as in all the great civil
izations which have existed before, 
sterility is increasing. Not only is there 
an increasing number of childless 
unions but there is also an increase in 
limited sterility or "one-child" sterility. 
Most one-child families, gynecologists 
claim, are not one child by choice but 
for biological reasons. In some cases 
this is due to the husband, his sperm 
being scarcely good enough to cause 
conception. 

So prevalent has sterility become that 
many of the large hospitals have estab
lished sterility departments. Charity 
hospitals also have taken up the same 
work, in order that those who cannot 
afford a specialist may nevertheless have 
the services of one. The exact extent of 
sterility cannot be stated, for there are 
few statistics. 

A BOUT 15 percent of our married 
J-l. couples find, after they have been 
married a few years, that they have no 
children, and they go to a physician. 
Probably less than one fourth of these 
have children after treatment, leaving 
about 12 percent (a common estimate ) 
to remain permanently barren. Some 
unions are barren because both hus
band and wife are of low fertility, 
though in many of these unions, either 
could have children if married to some 
one of high fertility. 

Some unions are barren because of 
"antagonistic sterility ; "  that is, both are 
fertile and normal and could have chil
dren, but only with someone else. 

About 40 percent of the barrenness is 
due to the husbands. ( Estimates range 
from 25 percent to 50 percent but 40 
percent seems to be the more commonly 
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stated. ) This does not mean that 40 
percent of the husbands in childless 
unions are absolutely sterile. Some have 
closed tubes that could be opened. Some 
have weak sperm that will respond to 
treatment and could be brought to a 
fecundating condition, and some would 
have children if married to a woman 
of high fertility. 

The scientific study of sperm, its 
qualities, and its treatment, is compara
tively recent. Not many physicians have 
made a special study of this subj ect. 

Each year about 50,000 women leave 
the marriage altar, later to discover that 
they are apparently fertile but childless. 
Some of these women are themselves 
sterile, but there remain over 40,000 
who are fertile yet in whom conception 
does not take place. 

America now has a million, or nearly 
so, fertile wives of child-bearing age, 
most of whom want children yet who 
have husbands with whom they cannot 
conceive. 

A BOUT five percent of our married 
J-l. women are themselves fertile and 
must live out their lives barren and 
childless without the natural develop
ment that motherhood brings, or they 
must do something expedient-must 
seek some alternative. Artificial insem
ination would obviate this questionable 
method. 

The physicians' estimates of the po
tential demand for insemination with 
donated sperm ranged all the way from 
the present demand to 90 percent of 
those having sterile husbands-that is, 
about 3000 to 36,000 per year ( the pres
ent demand being those who are now 
asking for the insemination, plus those 
who are resorting to an expedient
which is not far from 3000, while 90 
percent of the 40,000 fertile women 
who each year marry a husband from 
whom they can not conceive would be 
36,000 ) . 

Obviously both of these extreme esti
mates are wrong and 10,000 to 20,000 
is probably a fair estimate of the an
nual potential demand, some for having 
two children, if this possibility were 
more generally known and physicians 
were prepared to do this work. 

Artificial insemination with sperm 
not the husband's presents many prob
lems. Many physicians do not wish to 
have anything to do with it until the 
courts have declared where we stand, 
yet there is probably no law covering 
this matter. Several physicians thought 
that they could not be prosecuted if 
the husband and the wife and the donor 
have given their consent to the insem
ination. Other physicians wish to wait 
for social approval of  this practice. 

Furthermore, the husband may ob
ject. If the husband gives his consent 
and the physician takes the case, then 
comes the question of the donor. And 
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the donor may be needed several times 
for one patient. 

Women are not naturally as fertile 
as the animals and, while some women 
become pregnant on the first insemina
tion, others need several. This adds to 
the problem of securing suitable donors_ 

Like blood transfusion, artificial in
semination is really the proper work of 
a clinic or of physicians who are pre
pared to do such work. 

Several physicians, both men and 
women, suggested that we need a "fer
tility" clinic, a clinic prepared to pro
vide a staff of selected donors in order 
that women who want motherhood from 
selected sources might obtain it. The 
occasional contribution from a dozen 
men of excellent mental and physical 
development and of good stock would 
provide all the sperm an entire city 
would require. 

WE need not fear, however, that this 
practice will go too far or threaten 

the existence of the family unit, for the 
practice would tend to be self-defeating 
in its own product, defeating direct 
repetition. This is because children born 
of selected sires would tend to be 
healthy and fertile and would not be 
in need of this alternative in order to 
perpetuate themselves. Needless to say, 
we do not like to face the necessity for 
the establishment of such clinics, nor 
the spread of such a practice, but, as 
several physicians remarked to me
what else can we do? The problem is 
here and the sooner we bring it out of 
secrecy and deal with it in a scientific 
way the better. We must face it just as 
we have faced other acute problems. 

We have accepted, or at least tol
erated, and become accustomed to, many 
things we at first resented and thought 
impossible, such as the baby show at 
the county fair ; the boy or girl health 
contests ; clinics to teach birth control ; 
and artificial sterilization of the unfit. 
Obviously we shall soon become accus
tomed to the idea that nearly all women 
who have sterile husbands normally 
wish children. Artificial conception has 
the preference as an alternative. De
parting from conventionalities thus far, 
most wives, for the sake of the marriage 
and home, do not wish to know the 
identity of the donor, but for the sake 
of the child they want this assistance 
from the best of sources. This makes 
possible to humans a privilege, in pos
terity, heretofore enjoyed only by thor
oughbred plants and animals. 

Doubtless within a few years there 
will be clinics to meet this need. Some 
10,000 to 20,000 babies may be born 
every year from selected sources, while 
less than 500 babies per year are now 
being born to the men of real talent in 
our country. 

What will be the eugenic effect on 
the race, if this same tendency grows? 



THE NEW TERRANAUTICS 
THE author of the accom-

panying article is unusually 
qualified to express an opinion 
on the streamlining of automo
biles or, as he terms it, the sci
ence of terranautics_ This sci
ence embraces all that is known 
about automobiles and aerody
namics, and the author has been 
identified with both for many 
years_ As a designer of motor 
cars and airplanes, he views the 
present subject from all angles, 
and his statements carry added 
significance at this time when 
streamlining of automobiles is 
creating such a furor in the in
dustry_ The reader is also re
ferred to the article by Prof_ 
Alexander Kiemin, on the same 
subject, which appeared on page 
76 of our February issue_ 

-The Editor. 

THE matter of streamlining of motor 
cars has received so much er
roneous attention, both from the 

automobile man who suddenly "goes 
aerodynamic" and the aeronautic en
gineer whose emoluments from aviation 
have suddenly diminished, who go "ter
ranautic," that some points need very 
definite clearing up. 

There are certain fundamentals that 
make the streamlining of a motor car 
an entirely different problem from that 
of an airplane, or any other vehicle. 
The first difference is that while the 
air always comes from the front in an 
airplane, it may come from any direc
tion in a motor car or land vehicle. An 
airplane floats free in the fluid in which 
it flies, and no matter what the direc
tion of the wind as related to the 
ground, the wind as related to the air
plane always comes straight on from 
the nose. You can visualize this by 

The Findings of the Wind Tunnel Are Not Always 

Applicable to the Design of Motor Cars 

By W I  L L I A M  B. S T 0 U T 

thinking of a motor boat on a river ; 
when this boat is cleaving forward 
through the water it cuts the water di
rectly on the bow equally on both sides 
no matter whether it is headed up
stream or down-stream or cross
current. 

Streamlined shapes as related to air
planes and boats therefore have no 
place on a motor car or railplane, where 
the vehicle is fastened solidly to the 
ground and the wind blows over it from 
any direction. In this case, streamlin
ing must simulate more the turtle or 
the crab than the airplane or the bird, 
and certainly has nothing in common 
with the teardrop ,  except sorrow. 

FIGURE 1 shows the teardrop section 
"A," and a square section, "B," sim

ilar to the old type motor car with 
square corners. The shape "A" is that 
of a lifting wing and has three times 
the lift sideways that a square section, 
"B" would have. That means that if you 
make a motor car the shape of "A" 
in horizontal cross-section-similar to 
some English designs which have been 
promoted-the car will be three times 
as hard to hold on the road as the car 
"B," and we already know that car 
"B" is fairly hard to steer in a side wind 
as it is. 

When in the streamlining of a car you 
also combine light weight and strength 
of airplane structure, then you most 
certainly must steer clear of high lift 
in the body section if you wish con
trolability ; and not all cars of this type 
will be built with a weight of 7600 

pounds as was an early model in this 
country to enable it to hold the road 
in side-winds. The plan view of the 
car must be so designed to give a mini
mum of side thrust in cross-winds; in 
other words, the shape must approxi
mate streamlining by being completely 
curved in all directions with no sharp 
corners. Properly engineered, a great 
advantage may be had by streamlining. 

Figure 1 :  A "tear-drop" car design, 
"A," is more difficult to steer than 
a body of flat section, shown at "B" 

In Figure 2 is shown the effect of a 
flat curved back to a car. The shape of 
the front end is not important, as the 
air will bank itself up in front of an ob
struction and more or less streamline 
itself ; but in back is the important part. 
This must be so shaped that it will form 
no low-pressure eddies behind the car. 
However, this condition varies with 
speed. 

This type of plane, designed by the author of the accompanying article, is efficiently streamlined, but not all of the lessons 
learned from designs of this kind can be applied directly to the production of streamlined motor -car bodies, as told in the text 

126 



MARCH · 1934 

In Figure 2 the curved flat top comes 
down to the rear of the car as shown. 
At low speed, as at "A," the air follows 
down the back of the car very cleanly and 
with but a very small vacuum, except 
at the point of drag caused by resistance 
underneath the car between the road, 
standing still, and the rough bottom of 
the car moving. This, at slow speed, 
however, does not amount to much. 

As speed is increased, however, as in 
"B , "  this airflow changes. The air does 
not have time to follow down the steep 
flat stern of the car, and having no air 
coming in from the sides in an equal 
smooth curve, a vacuum area is formed 
with burbles and turbulence, shown by 
the picking up of leaves, snow or dust 
in this area. 

Later on at a certain higher speed, 
the air will break completely away from 
the car in all directions, as in "C," 
leaving a long continuous turbulence 
behind the car, all of this suction reo 

A 

B 

C 
Figure 2: A streamline for 40 miles 
an hour may be ineffectual at 60 ; 
the streamlining of a motor car 
must take into consideration the de
sired "cruising speed of economy" 

quumg additional horsepower. The 
streamlining of any car, therefore, must 
be j udged by the "cruising speed of 
economy" at which the manufacturer is 
aiming. 

Figure 3 shows an automobile engi
neer's idea of streamlining ; a very 
sharp pointed nose tapers away back to 
the stern. This is wonderful streamlin
ing for a boat, where turbulence in the 
rear is not as important as is the cut
ting of the water at the front ; but for 
air, the lines show a great vacuum area 
at the rear. If any manufacturer mak
ing this type of car ran his car back
wards, at 60 miles per hour, the horse
power consumption would be not over 
half and his fuel economy equivalent. 

In Figure 4 is an explanation of de
signing for certain economical speeds. 
"A" was our old type automobiles
square corners, with visor on top of the 
windshield (which, by the way, would 
consume about six horsepower ) ,  ex
posed lamps, bad air conditions between 
fenders and hood, and so on. On these 
old cars the best fuel economy was ob-
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Streamlining as applied to a "railplane" by the author. Every vehicle to be 
streamlined presents a different problem that must be solved independently 

tained at between 35 and 40 miles per 
hour. Next, we came to the slanting 
windshield type with rounded corners 
and fenders straight into the hood. This 
next change in air resistance stepped 
the most economical speed up to ap
proximately 48 miles per hour ; the 
slanting back, or smoothed-in trunk, 
or even double spare tires on the rear 
adding to the economy. 

By a greater extreme of streamlining, 
as shown in "C," it is very easy to in
crease the most economical cruising 
speed of a car to 60 miles per hour, or 
better. This will be the next step in 
motor car streamlining development. 

The aerodynamic man will come 

Figure 3: A pointed radiator is not 
good streamlining for a motor car ; 
this car would be more efficient and 
economical if it were run backwards 

along, however, and tell you a lot of 
things he has learned in the wind
tunnel and quote them for real motor 
cars. The wind-tunnel is a very great 
publicity center for motor-car develop
ment, and the motor car certainly offers 
a great field of research for the aero
dynamic engineer ; nevertheless, wind
tunnel figures on automobiles today are 
of absolutely no value from a quantita
tive point of view, on account of one 
single fact. So far no one has been able 
in the wind tunnel to simulate, or even 
approximate, the effect of the moving 
ground under the vehicle. 

Tunnel figures are often given with 
two models-one up-side-down-placed 
wheel to wheel, but this is not a 
simulation of the actualities because 
there is no ground effect when a model 
is tested in this way. If the model is 
tested on a floor, then the drag is not 
the same as it is in a motor car where 

the rough ground is continuously mov· 
ing at high speed under the wheels. 
Even a method of doing it with a travel· 
ing belt has not been developed to a 
point where it means anything in ac
curacy. However, great progress is be· 
ing made if only in acquainting the 
public with the absolute necessity of 
cleaner lines for automobiles, of the 
possibilities of greater roominess in
side, greater head room, greater lug
gage space, more luxury ; and more than 
that, much easier riding through the 
adoption not only of streamlining but 
of the other principles which the auto
mobile has already adopted from the 
airplane: Light structure, balloon tires, 
pyroxylin finishes, and "knees" which 
are really airplane landing gears with 
independent wheels attached to auto
mobiles. 

WITH all that aviation has to offer 
to the motor car, we may look for 

tremendous changes in this field dur-
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Figure 4: Each of these body types 
has a different economical speed 
of operation, as explained in text 

ing the next few years. All eyes today 
are focused on airplane engineering as 
a way to lead all vehicles of travel out 
of old conventions into a new possibility 
of faster, better service at lower costs, 
and decreased risks. 



SCIENCE SUITS 

FASHION'S FADS 
Figure 1 Figure 2 

By L L O Y D W. D A V I S  
Chemist, National Oil Products Company 

BRIGHT and shining objects always attract us. That is 
why we value gold and precious stones, why we polish 
our metal tools and utensils, varnish our wooden furni

.ture, shine our shoes, and lacquer our automobiles. 
That, too, is why we hold silk, with its shimmering, lustrous 

sheen, in higher regard than wool or cotton. 
Silk, like all other desirable and expensive materials, has 

been imitated, and very successfully, too. In fact, in one re
spect at least, the imitation surpasses the original-artificial 
silk, or "rayon," has a higher luster than natural silk. 

This, however, was going too far. After all, silk is silk-the 
premier among textile fabrics-and rayon, by conspicuously 
differing from it even in a desirable feature, merely pro
claimed thereby its own artificiality. Hence, rayon chemists 
were called upon to find some means of reducing the luster 
of their product. 

In attempting to solve this problem, these chemists were 
guided by the knowledge that a rod of glass is more lustrous 
than a rod of wood for two reasons : First, its surface is 
smoother and therefore reflects light better. Secondly, as is 
the case with all transparent obj ects, some of the light rays 
penetrating the interior are reflected back, thus intensifying 
the surface reflections. 

CONSEQUENTLY, a glass rod can be made less lustrous 
either by roughening the surface, as by etching or paint

ing it, or by reducing the transparency in any manner. 
With these facts in mind, a glance through the microscope 

at the various fibers shows why silk is more lustrous than wool 
or cotton, and why rayon is more lustrous than silk. 

Wool fibers, it will be observed ( Figure 1), are crossed at 
frequent intervals by irregular lines. These lines are formed 
by the sharp teeth of little scales, which interlock when the 

Figure 4 

fibers are pressed together and give 
wool its felting properties. They 
break up the surface of the fibers, 
and, by preventing extensive reflec
tions, give wool its dull appearance. 
The scales may be rubbed off by 
long wear and then the characteris
tic shiny spots of old garments ap
pear. 

Cotton fibers, under high mag
nification ( Figure 2 ) , look like 
twisted ribbons. Here again there 
are no long surfaces to reflect the 

light, so that untreated cotton 
goods are non-lustrous also. By 
special treatment, such as mercer
izing or the use of heavy pres
sures, the cotton fibers can be 
straightened or flattened out and 
thus rendered more brilliant. 

Figure 3 

Fibers of silk ( Figure 3 )  and rayon ( Figure 4 )  both re
semble glass rods under the microscope and, consequently, 
are lustrous. It can be plainly seen that the rayon fibers are 
somewhat smoother and more transparent than the silk fibers, 
and this explains their superior glossiness. 

Since rayon is a synthetic product, it is entirely feasible to 
reduce the luster of the fibers by decreasing their trans
parency_ Figures 5 and 7 illustrate two methods by which this 
is done. In the first case an emulsified white mineral oil was 
added to the solution of rayon material before the fibers were 
formed ; in the second case, a pigment, such as titanium oxide 
was used. In either case, success is attained only when very 
small particles of approximately the same size are uniformly 
distributed through the fibers-which presents a very neat 
little problem in physical chemistry. 

However, this problem was satisfactorily solved, and rayon 
fabrics with almost any desired degree of luster can be pro
duced at will. 

Then a somewhat strange thing happened. The very dull 
rayons-which are much less lustrous than silk-caught the 
popular fancy, and silk, perhaps for the first time, found its 
supremacy challenged. Something had to be done in order to 
make it as attractive as its imitator ! It, too, had to be delus
terized. 

HERE was another problem for the chemists. The method 
used to delusterize rayon could not, of course, be ap

plied to silk as there is no way of introducing foreign matter 
into the fibers of silk. Hence, the only possibility was to find 
some method of effectually roughening their outer surfaces. 

A large number of methods of coating silk fibers with vari
ous substances have been devised, but many of these are not 
altogether satisfactory because the applied material may 
come off due to wear or washing, leaving shiny areas. Finally, 
a very careful study of the structure of the silk fiber showed 
the way to a clever method of overcoming this difficulty. 

Silk fibers are not entirely smooth, but are marked with 
longitudinal lines of varying length. Careful microscope scru
tiny has shown these lines to be cracks or fissures in the fibers. 

Figure 7 
It was also found that when silk fibers were 
soaked in certain liquids, the fibers swelled to 
their normal proportions and the fissures closed 
again. Advantage of this fact is taken by apply
ing the delusterant to the silk fibers when they 
are in their swollen state. A certain amount of 
the delusterant enters the fissures and is held 
there firmly when the fibers are dried out again. 
By this process it is possible to deluster silk 
( see Figure 6) permanently under normal con· 
ditions of dyeing, wear, and washing. 

Figure 5 
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OCEAN LINERS GET 
NEW Bows 

FOR the dual purpose o f  attaining greater operating economy 
and improved passenger accommodations, four Hamburg· 

American liners are being lengthened and provided with new 
bows. It is expected that the last of the rebuilt ships will be back 
in service by July of this year. The new bows, which are of better 
design than the old ones, are constructed as units. Then the old 
bow is partially dismantled while the ship is still afloat, and 
completely removed when she enters dry dock. The new bow is 
welded to the remainder of the liner, a 28·foot section being 
inserted to lengthen the ship. 

Right: The old bow has been 
completely dismantled and 
the remains of the double 
bottom are being removed. 
The ship is now in position 
for the new bow and the 
joining section to be welded 
in after perfect alignment 

Below: The new bow, mount
ed on a slideway, is being 
slowly pulled up to the wait
ing ship by �eans of heavy 
tackle. When the bow reach
es the proper point, the join
ing section will be placed 
a nd the welding completed 

Right: One of the liners 
afloat after reconstruc
tion, showing the grace
ful and efficient curves of 
her new bow. It is said � 
that this new shape will 
permit the same average 
speed, but will require 
only 20,000 horsepower 
instead of 28,000 as for
merly. Photographs on 
this page are used through 
the courtesy of the Ham-

burg-American Line 

Above: The S. S. Hamburg, 
with old bow partially dis
mantled, is ready for the dry
dock. The work is carefully 
scheduled so as to keep the 
ship out of service for as 
short a time as possible. 
Therefore, the new bow is 
completed in the Blohm and 
Voss yards before the ship 
finally enters the dry dock 
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MILK, "the perfect food" is also 
well liked by our friends and 

. enemies, bacteria. Most of these 
bacteria are harmless, while others, such 
as typhoid and diphtheria, cause disease 
and sometimes death. The more pro· 
gressive dairies are guarding you 
against the invasion of these sub·visible 
enemies with a battery of microscopes. 
Let us see for ourselves how this is be· 
ing done. 

There are two ways of making a rou
tine examination of milk for bacteria. 
One is the "plate" method, in which a 
petri dish filled with agar-agar and 
beef broth is inoculated with the milk 
and then kept at body temperature for 
one or two days. Every single bacterial 
cell that was in the sample of milk will 
rapidly reproduce, so that when the 
plate is examined after incubation there 
will be a colony of bacteria for each 
one. In routine work these colonies are 
merely counted under a specified mag
nification of 3112 times. The Bausch and 
Lomb Engraver's Glass, or its equal, is 
specified in "Standard Methods of Milk 
Analysis." The total is then multiplied 
in accordance with the size of the origi
nal sample. There are several draw
backs to this method, which we need 
not enter into here. 

The other method is the microscopi
cal, developed by Doctor Robert S. 
Breed of the New York State Agricul
tural Experiment Station. This method 
is quite simple, and is easily duplicated 
by the amateur, except for the counting. 
Actual counting involves accurately 
calibrated special pipettes and an ey�
piece for the microscope, the exact field 
of which is known. Even with these two 
necessities it really takes quite a bit of 
experience before the technique can be 

no 

THE AMATEUR AND HIS MICRO SCOPE - IX 

EXAMINING MILI( FOR 

Testing milk by the microscopical 
method ; how the smear is made 

relied upon. Here is how the expert does 
it. The following is a quotation from 
Circular No. 58 of the New York 
State Agricultural Experiment Station, 
"Counting Bacteria By Means Of The 
Microscope," by Robert S. Breed and 
James D .  Brew : 

"In brief, the technique used in mak
ing counts of the number of bacteria 
in milk by the direct microscopic meth
od is as follows : One hundredth of a 
cubic centimeter of milk or cream is 
measured by means of a clean capillary 
pipette accurately calibrated to dis
charge this quantity of milk. The milk 
or cream is deposited on a clean glass 
slide. By means of a stiff needle the 
drop of liquid is spread evenly over an 
area of one square centimeter and dried 
quickly in a warm place protected from 
dust, flies, and cockroaches. The sur
face on which the slides rest must be 
level in order that the films may dry 
evenly. 

"THE dry smears are then prepared 
for microscopic examination by 

immersing the slide in xylol or other fat 
solvent for one minute, or longer if 
desired. After this the slide is drained 
and dried, immersed in 70 to 90 percent 
grain or denatured alcohol for one or 
more minutes, then transferred to a 
fresh, saturated, aqueous solution of 
methylene blue. Old or unfiltered solu
tions are to be avoided as they may 
contain troublesome precipitates. The 
slides remain in this solution for five 
seconds to one minute or longer, de
pending on the effect desired. They are 
then rinsed in water to remove the 
surplus stain and decolorized in alcohol. 
This takes several seconds to minutes, 
during which time the slide should be 
under observation in order that it may 

be removed from the alcohol before de· 
colorization has proceeded too far. 
When the decolorization is completed 
the general background of the film 
should have a pale blue tint. Where 
staining has been prolonged a deep blue 
margin or deep blue central patches 
may persist. These deeply stained 
areas do not contain more bacteria than 
other parts of the film and may be re
moved, if troublesome, by decolorizing 
and restaining lightly. 

"After drying, the slides are ready 
for microscopic examination, or they 
may be filed away and preserved in
definitely. Poorly stained slides may be 
decolorized and restained as many 
times as necessary without any apparent 
injury. If desired, the films may be 
mounted in Canada balsam with cover 
glasses, but in routine work it is cus
tomary to apply cedar oil directly to 
the film for examination under an oil
immersion lens." 

By eliminating a few steps in the 
standard method, you can see, even 

without an oil-immersion lens, bacteria 
and leucocyte cells in the milk now in 
your ice box. It will take you about 15 
minutes. 

Set out on your work table the fol
lowing items : a half ounce of milk, a 
half ounce of cream, a clean glass rod, 
xylol, denatured alcohol, methylene 
blue, a clean medicine dropper for the 
methylene blue, ordinary glycerine, two 
flat dishes such as petri dishes or 
saucers, and two clean glass slides. A 
small alcohol lamp or a micro Bunsen 
burner, if you have one, will also come 
in handy, but the kitchen gas stove 
may be used to pretty fair advantage. 

Appearance of clean milk. The fat 
globules not entirely dissolved 



By J O H N  F. B R A N D T  
Bausch and Lomb Optical  Company 

BACTERIA 
Now for the procedure : Dip the tip 

of the glass rod into the milk and make 
a thin smear, about the size of a dime, 
in the middle of one of the slides. Us· 
ing the other end of the glass rod, make 
a similar smear of the cream on the 
other slide. See that the smears are 
quite thin and that the milk or cream 
is spread evenly. To dry the smears, 
hold them perfectly horizontally over 
the flame of the gas stove, alcohol lamp 
or Bunsen burner. The heat should be 
very gentle, and not enough to hurt 
your hands. 

Pour into one of the flat dishes 
enough xylol to cover the slides. Let 
the slides stand in this for a minute or 
two in order thoroughly to dissolve the 
fat. Take the slides out and let them 
drain off into the dish. Set them aside 
with one end resting on the glass rod 
until they are quite dry, since xylol 
and alcohol do not mix. 

Now pour into the other flat dish 
enough denatured alcohol to cover the 
slides, and immerse them in it for an· 

Leucocyte cells ( large, round, blue) 
and bacteria (much smaller obj ects ) 

other few minutes. Remove them from 
the alcohol when the smears appear 
translucent instead of opaque white ; 
allow them to drain and set them in 
front of you, making sure that they are 
quite flat. 

With the medicine dropper, put a 
small drop of methylene blue on each 
smear, spreading it around so that it 
is even over the entire surface, but in 
spreading do not touch the smear itself. 
Allow the slides to stand for about two 
minutes. 

At the end of this time, the slides will 
be over·stained. This is a common prac
tice in microscopy because it insures 

thorough penetration and the dye can 
always be dissolved out of those parts 
where it is not wanted, and lightened 
in the others. 

Since this subject of  staining and 
dyeing is so interesting, let us digress 
for a moment while we are waiting for 
the methylene blue to act. Stains and 
the knowledge of them are an extremelv 
important part of the microscopist'� 
equipment. Microscopists have found 
stains that will pick out particular parts 
of structures, color them beautifully 
and leave the rest untouched ; that is, 
the stain can be washed out of all the 
parts except those particular parts for 
which it was intended. Thus we can 
stain for nerve ends, or for muscles, or 
the nuclei in a cell, or for red corpuscles 
or white corpuscles, and almost any
thing else we wish to study. After we 
have stained the special part, we can 

Spore forming rods of Bacillus sub
tiles. The word bacillus means rod 

make it stand out even more clearlv 
from the rest by simply choosing a cod
trasting stain for all the other parts. 

Of course, it is often desirable to use 
a stain that is not quite so particular. 
Methylene blue is an example. Methy
lene blue is very useful for staining 
bacteria and protozoa, and so on, since 
it colors the whole organism, making 
it more opaque. With stains like methv
lene blue we merely intensify the co�
trast in what would otherwise be an 
almost transparent substance. Inciden
tally, methylene is a "vital" stain. By 
adding a little to the water in which 
living organisms are swimming under 
your microscope, you can stain them 
without killing them. Replace this col
ored water with clear water by drawing 
off the colored water with a blotter and 
pipetting in clear water at the same 
time. Another stain, neutral red, can be 
used as a contrasting hue if you wish. 

Now if we go back to our milk slides, 
we shall find that they are stained a 
very deep blue. Rinse off the excess dye 

under cool water from the tap, and set 
the slide back in the dish containing 
the denatured alcohol. It may take sev
eral minutes, but watch the slides care
fully now, agitating the alcohol back 
and forth over tbem every once in a 
while, until they become quite a light 
blue. The dye will dissolve out of the 
milk much faster than out of the bac
teria, but if left too long the bacteria 
will be decolorized also. If the stain 
appears too markedly uneven, it may 
be best, saving time in the long run, to 
de colorize completely and restain. 

'. 

Chain of heat-resisting bacteria 
growing in some pasteurized milk 

When decolorized sufficiently, rinse 
the slides off again under the tap and 
allow them to stand until dry. When 
dry, put a drop of glycerine on each 
smear and examine under your highest 
power on the microscope ; 300X will do, 
but the higher you go the better will 
you see the bacteria. A cover (Tlass is 
not necessary. If you have an

o 
oil-im

mersion lens, put a drop of oil directly 
on the smear instead of the glycerine, 
rack the lens down until it just touches 
the oil, and focus. Glycerine has a high 
refractive index, nearly equaling glass, 
and so it increases the resolution. It is 
always best to put a drop of glycerine, 
or even water, on any dry specimen 
such as a fly's wing, a hair, strands of 
cotton, and so on. Glycerine may be 
washed off the slide with water ' im
mersion oil by dipping the slide in 
xylol. 

Examination of the photomicrographs 
accompanying this article will "ive you 
some idea of how the slide sho�ld look 
under the microscope, and what bac
teria you are seeing. Remember, how
ever, that if your milk was pasteurized, 
it is quite probable that some of the 
bacteria were dead before you started, 
so do not jump to any rash conclusion. 
Dairies do not attempt to eliminate all 
of  the bacteria in milk. Their job is to 
see that the bacterial count is kept 
down to .certain limits and only the 
harmful bacteria eliminated entirely. 

• 

« W�at pr�fere�ce h.av� you for future '-\ art�cles m th�s senes ?-Editor .  
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Possibilities of 

ELECTRO.STATIC GENERATORS 

THE knowledge of static electricity 
dates back to the earliest dawn of 
civilization but for ages it remained 

merely an interesting and mystifying 
phenomenon. Virtually nothing was 
done towards the development and use· 
ful application of the principle. The 
first distinct stimulus in this direction 
was given by the discoveries of Franklin 
and Leyden in the latter part of the 
18th Century. 

In 1777 Cavallo devised a cylindrical 
friction machine and from that time on 
there was a slow but steady 
evolution of friction and in· 
fluence machines until the 
modern Wimshurst, Holtz, 
Toepler, and other types 
w e r e  p r o d u c e d .  A m o n g  
these machines the one in
vented by Wommelsdorf 30 
years ago was, probably, 
the most effective. It yielded 
a current of six· tenths of a 
milli·ampere and in the 
present state of science it 
could be successfully em· 
ployed for charging large 
aerial capacities and step· 
ping up its terminal tension 
of 150,000 to many millions 
of volts. 

By N I K 0 L A T E S L A* 

Graaff at the Massachusetts Institute 
of Technology, and is attracting extraor· 
dinary attention. ( See page 96, Febru· 
ary, 1934, SCIENTIFIC AMERICAN.-Ed. ) 
It is hailed as a revolutionary invention 
with which wonders will be achieved. 
The technical papers refer to it as a 
Colossus, a Master Key expected to 
unlock the secrets of nature. Naturally 
enough imaginative scribes have built 
Spanish castles on this foundation. So 
it comes that even such an ably edited 
paper as The New York Times informs 

amazed the layman and amused the 
expert, it may not be amiss to examine 
the merits of this odd contrivance in the 
light of well demonstrated scientific 
facts. 

But first I want to point out an ap· 
parent discrepancy in the descriptive 
reports and photographs showing the 
apparatus in action, which is illustrated 
in the accompanying photographs, and 
consists of  two aluminum spheres 15 
feet in diameter supported on insulat
ing columns six feet in diameter. Elec· 

tricity is supplied to the 
spheres by paper belts 
charged from a "sprayer." 
With terminals of such di
mensions much higher vol
tages should be obtained. 
In most of the treatises it is 
assumed that the surface· 
density, that is, the quantity 
of electricity stored per 
square centimeter of a 
spherical conductor, can 
not exceed eight electro· 
static units without a break· 
down of the surrounding 
air. As a matter of fact the 
density can be pushed up 
to 20 units before power· 
consuming streamers ap· 
pear. Numerous attempts have 

also been made to generate 
static electricity by friction 
of fluids and solid particles 
but from the earliest rec· 
ords to this day the belt has 
proved to be the simplest 
and most convenient means 
for the purpose. Static elec· 
tricity from this source 
gained in importance when 
evidences accumulated that 

The Van de Graaff generator, shown housed in an aircraft 
hangar, is discussed by Dr. Tesla in the accompanying article 

THIS being the case, the 
limiting voltage of a 

sphere having a diameter 
of 15 feet should be 16,· 
964,700 and, consequently, 
the potential difference be
tween two such oppositely 
charged spheres, very far 
apart, is 33,929,400 volts. It 
may be useful to state, how· 

it was capable of interfering seriously 
with operations and causing accidents 
in paper factories, flour mills, and sim· 
ilar establishments. In the early nineties 
my electrodeless vacuum tubes became 
extremely popular and were frequently 
lighted from belts and later Roentgen 
tubes were operated in the same man· 
ner. It is quite easy to improvise such 
a generator and obtain interesting reo 
sults under favorable atmospheric con· 
ditions. 

A remarkable device of this kind, 
embodying new features, has been reo 
cently developed by D � J. Van de 
*See page l lS. 
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its readers of a contemplated use of this 
generator for long distance transmis· 
sion of power. According to a bona fide 
report in its issue of December 5, 1933, 
"the possibilities of the colossal gen· 
erator have been worked out in theory 
and it now remains to apply it in prac· 
tice." However visionary this scheme 
may appear it is not absolutely impos. 
sible. A wise Macedonian king said : 
"No wall is so high that a mule loaded 
with gold could not jump over it." With 
unlimited capital and regardless of reo 
turns, it might be carried out. 

In view of many articles and editorials 
written in the same vein, which have 

ever, that such large spheres placed at 
a distance of 55 feet between centers, 
as contemplated, will influence each 
other to a considerable extent, increas· 
ing their capacities. At this distance the 
increase will be about 16 percent, which 
should be taken into consideration when 
estimating the charge. 

The desired difference of potential 
could be obtained with much smaller 
spheres and it would seem preferable to 
employ them as they would yield sparks 
in quicker succession. Some of the pho· 
tographs under the terminal pressure 
of 7,000,000 volts are puzzling because 
the surface·density in this case was 
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only a little over 4 electrostatic units. 
Furthermore, sparks are shown to pass 
copiously along the insulating supports. 
This is a serious difficulty encountered 
in working with very high tensions but 
by properly shaping the under side of 
the sphere and resting it on a support 
well up in its interior, besides providing 
a liberal side clearance, the discharges 
are prevented from following the col
umn and no further trouble 
is experienced even with 
the highest potentials. My 
wireless tower on Long Is
land, erected in 1902, car
ried a sphere which had a 
diameter of 67% feet and 
was mounted in this man
ner. It was to be charged to 
30,000,000 volts by a simple 
device for supplying static 
electricity and power. 

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

formance, I shall endeavor to advance 
the needed knowledge. With this ob
ject let it be assumed that the spheres 
are placed at a distance of 55 feet from 
center to center and that the potential 
difference between them is 10,000,000 
volts. Ordinarily, the electric capacity 
of such a sphere is equal to its radius, 
namely 225 centimeters, but as before 
explained, 16 percent should be added 
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120 x 3000 = 360,000 square centimeters. 
If it were possible to charge the belts 
uniformly to a surface density anything 
like that existing on an electrified par
ticle, the output of the machine would 
be very great. But this can never be 
realized. The following approximate 
estimate will show what may be reason
ably expected. 

The discharge of electricity from 
points has been extensively 
investigated and from the 
data available and my own 
observations I find that the 
current through each point 
at 20,000 volts will be about 
0.0001655 ampere. No ad
vantage would be gained 
by a very close spacing of 
the points on account of 
their mutual reaction but 
I shall make allowance for 
as great a number as seems 
practicable, say, 200, in 
which case the integral 
current would be 200 x 
0.0001655 = 0.0331 ampere. 

MOST people, and not a 
few electricians, will 

think that very long and 
noisy sparks are indicative 
of great energy, which is 
far from being the case. 
An impressive display of 
this kind, at several million 
volts, can be readily ob
tained with any wide leath
er or fabric belt in dry 
weather. The only require
ment is that the outward 
surfaces of the highly 
charged capacity elements 
be arranged along an ideal 
boundary everywhere of 
small curvature. But the 
electrical energy is trifling 
and this applies to all elec
trostatic generators which 
have been proposed, irre
spective of size. 

Looking up through one of the insulating columns of the 
Van de Graaff generator, showing the endless paper belt 

NOW, electricity is trans
ferred from the points 

to the belt by minute bodily 
carriers-the molecules of 
the air. When such an elec
trified particle comes in 
contact with a large con
ducting body it gives up 
almost all of its charge to 
the same, but to an insula
tor, as the belt, it can im
part only a very small por
tion owing to the strong re
pulsion between the charge 
deposited and that remain
ing on the particle. From 
theoretical considerations it 
appears that the part use

One does not need be an expert to 
understand that a device of this kind is 
not a producer of electricity, like a 
dynamo, but merely a receiver or col
lector with amplifying qualities. All its 
energy is derived from electricity which 
is generated through friction or sup
plied by the sprayer and pumped into 
the terminals by the belts. If the col
umns were as tall as the Empire State 
Building and the spheres 500 feet in 
diameter the monstrous machine could 
not have any more energy than is sup
plied to it by the electrified belts and 
no matter how much improved, this 
type is fatally doomed to small output 
and low efficiency on account of the 
existing limitations and the wasteful
ness of the process of conveying the 
charges from their sources to the ter
minals. 

As the writers of articles regarding 
the "Colossus" confine themselves to 
extolling its size, voltage and possibili
ties, but give little hint regarding its 
mode of operation and power per-

to this, making 261 centimeters equiv
alent to 0.00029 microfarad. Conse
quently, when the regime is established, 
each sphere being at a potential of 
5,000,000 volts, the electricity stored 
on each will be 0.00145 coulomb. If this 
quantity were supplied every second, 
the current would be 0.00145 ampere. 
An incandescent lamp of 25 watts re
quires a current 150 times more in
tense. 

In estimating the amount of elec
tricity furnished to each terminal per 
second, only the sprayer need be con
sidered as it supplies much more than 
could be generated by friction of the 
belts. The device used has not been 
clearly described but it is sufficient for 
the purpose of this dissertation to know 
that it operates at 20,000 volts and 
energizes, through rows of points, the 
two belts which are said to be four feet, 
or 120 centimeters, wide. Assuming that 
they are run at a speed of 100 feet or 
3000 centimeters per second, the area 
covered in this time interval would be 

fully applicable will, in all probability, 
not exceed 1/150 of the whole charge 
on any particle thrown against the belt. 
The current from the sprayer is 0.0331 
ampere, that is to say, it conveys a total 
charge of 0.0331 coulomb per second 
and of this the belt will carry off only 
0.00022 coulomb equivalent to a cur
rent of 0.00022 ampere. This means that 
99.33 percent of the energy supplied by 
the sprayer is lost, and illustrates the 
appalling inefficiency of this method of 
electrification. 

As will be seen, the device delivers to 
each belt energy at the insignificant 
rate of 4.4 watts and is, therefore, vir
tually of no effect on the power output 
of the machine except that it imposes 
a limit to the same. This is important 
to remember in view of the general im
pression created by the earlier reports 
that all the energy is drawn from the 
sprayer. Since the quantity of electricity 
stored on the spheres remains constant 
it is evident that the overflow current 
between them under normal working 
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conditions must be 0.00022 ampere so 
that at the potential difference of 10,· 
000,000 volts the machine should de· 
velop 2200 watts. 

As the supply from the exciter is 
entirely negligible the questions will be 
asked : Whence comes this great energy 
and power '? How is it produced ? The 
answer is simple. It is derived from the 
belts which perform the work of trans

S CI E N T I FIC AM E RI C A N  

Qq ( d-r ) 
the belt is found to be F 

rd 
2,756,420 dynes or 2.81093 kilograms. 
At a speed of 100 feet or 30 meters per 
second the work is 84.3279 kilogram 
meters per second, equivalent to 0.82691 
kilowatt. Both belts will therefore per
form the work of 1 .65382 kilowatts. This 
is 33 percent less than the theoretical 
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on an insulating body is not very mobile. 
Suppose that the belt carried a film 

of oil meeting with a downward current 
of air. The obvious result would be a 
thiekening of the film toward the top. 
Similarly, the eleetric film on the belt 
is "thickened" through the repulsion ex
erted by the terminal and the attendant 
piling up of the charge and it is only 
so that the exact balanee between the 

mechanical and electrical 
power can be, under all 
conditions, automatically es
tablished. ( See explanatory 
note on page 165. ) The 
equality of these two quan
tities is an absolute and 
inevitable consequence of 
the law of conservation of 
energy, the remarkable fea· 
ture of this process of dy· 
namo·electric transforma
tion being that it is effected 
with the highest efficiency, 
apparently without evolu· 
tion of heat. Of course, 
there are great losses in the 
operation of the machine, 
but they do not concern the 
process itself. 

porting the charges im
parted to them against the 
repulsion exerted by the 
spheres. This force can be 
approximately determined. 
The permanent charge on a 
sphere will be, as shown 
above, 0.00145 coulomb or 
4,350,000 electrostatic units. 
But 16 percent of this quan
tity is "bound" and should 
be left out of consideration. 
With due regard to the 
opening on the underside, 
the free capacity of each 
terminal may be estimated 
222 centimeters, so that at 
five million volts Q = 222 x 
5,000,000/300 = 3,700,000 
clectrostatic units. The mov
ing charge will be dis
tributed over a length of 
the belt about equal to the 
height of the insulating col
umn and with some allow
ances it may be taken at 24 
feet. Assuming a belt speed 
of 6000 feet per minute this 
distance will be traversed 
in 0.24 of a second and, 
c o n s e q u e n t l y ,  t h e  b e l t 
charge to be considered is 
0.24 of the whole carried 
p e r  s e c o n d ; t h a t  i s ,  
0.0000528 coulomb or 158,-
400 electrostatic units. The 

Another view of the high-voltage generator. Tracks are pro
vided so that the equipment may be rolled out into the open 

IN an instrument designed 
primarily for scientific 

investigation, the efficiency 
is of relatively small im
portance and I shall dwell 
on it for the sale purpose 
of showing that in any ap
plication as a power pro· 
ducer such a generator 
would be hopelessly handi· 
capped. The air frietion of 
the belts at a speed of 30 
meters per second will re
quire about 3.73 kilowatt. 
With the repulsion work, 

upper end of the charged area is 7% 
feet and the lower 31lj2 feet from the 
center of the sphere. The former is thus 
r = 225 c.m. and the latter d = 945 c.m. 
The charged area of the belt being 
120 x 720 = 86400 square c.m., it fol
lows that the density of the charge 
is 1.58400/86400 = 1 .8333 electrostatic 
units. Accordingly, if the distribution of 
the charge is perfectly uniform, a trans· 
versal strip of the belt one centimeter 
long will contain a quantity q =  120 x 
1 .8333 = 220 e.s.u. 

Considering now a surface element 
of vanishing length dx, the charge on 
the same will be qdx = 220 dx e.s. units 
of quantity and that on the sphere be
ing Q = 3,700,000 e.s. units, the repulsive 
force acting on the surface element at 
a distance x from the center of the 

Qq 
sphere, will be -- dx. Integrating this 

x2 
expression between the limits r and d, 
and substituting the values for Q and q, 
the force repelling the charged side of 

electrical activity of the machine and 
as the power developed by the belts 
must be, at least, equal to the electric 
power one is apt to reach the conclu
sion that the sucking points do not 
draw off the entire charge, as has been 
tacitly assumed, and the current, in
stead of being 0.00022 will be propor
tionately smaller, that is, 0.0001654 
ampere. But this view is found unten
able for the limit to performance is 
imposed by natural law and not by the 
defects of a device which, moreover, 
could be readily improved. The dis
crepancy between the calculated power 
of the belts and the electric activity of 
the machine was all the more puzzling 
as the two quantities could not be har
monized by imagining any kind of the
oretical working conditions. Finally, 
however, I recognized that the charge 
can not be uniformly distributed on the 
belt but must increase from the lower 
to the upper portion of the same. In
deed, such an effect might have been 
expected although the surface charge 

the load on them will be 5.93 kilowatt. 
Under the working conditions as out
lined, the belt drive may have an effi
ciency of 90 percent and the motor 85 
percent so that energy will be drawn 
from the electric mains at the rate of 
7.75 kilowatt. The net performance of 
the sprayer at 20,000 volts will be 1 .324 
kilowatt but taking into account the 
efficiency of the whole apparatus, at 
least 1 .6 kilowatt must be assumed. 
There are also dielectric, magnetic, and 
radiation losses, making the total power 
input, perhaps, 9.5 kilowatt while the 
output is only 2.2 kilowatt. If this esti
mate is reasonably approximate, an 
over-all efficiency of 23 percent is about 
as high as can be expected from any 
electrostatie generator of this kind. 

It was shown that the charge on each 
sphere at 5,000,000 volts is 0.00145 
coulomb but as only 0.00022 coulomb 
can be furnished per second, it will take 
about 6.6 seconds to charge the spheres 
to the full potential. I have assumed 

(Please turn to page 163 ) 



Two of the four round and rectangular temples recently discovered in demolishing an old sunken square near the Corso of Rome 

ROME'S ARCHEOLOGICAL TREASURES 

A NUMBER of years ago the Italian Premier, Benito Mussolini, 
began to "sell" Italy to tourists and he has been highly suc
cessfuL He realized that a few million lira spent on opening 

new roads, improving existing ones, and opening up new excava
tions would be returned a hundredfold. Among his projects are 
the Via dell' Impero which wipes out a whole slum district between 
the Coliseum and the great memorial to Victor EmmanueL Every 
demolition serves to open up some object of antiquity generally 
very worth while. 

Through the courtesy of the Italian Information Office we are 
enabled to present some of the latest views of archeological finds 
in Rome and vicinity. Among the recent excavations is one in the 
Largo Argentina, a low lying square off the Corso or main street 
of Rome. The four ruined temples in the Largo Argentina are 
important in so far that they retain much of their original ap
pearance as of the 3rd Century B.C. 
The temples were brought to light 
during the demolition of blocks of 
buildings, and the ruins are being en
closed by gardens. The first temple 
found near the entrance is rectangular, 
while adjacent to it is a round one. 

Right:  The capitol rises 
over the Forum where some 
remarkable discoveries are 
still being made. The col
umns of three temples are 
in the middle background 

A temple at Ostia, Rome's old seaport at the mouth of the Tiber 

The third and fourth temples are rec
tangular. At this late date such an ag
gregation of temples in the heart of 
Rome is certainly a great find. It has 
not been ascertained to what deity they 
were dedicated, but their intact posi
tion affords evidence that they con
tinued to be venerated under the Em
pire. In the picturesque view of the 
capitol are shown excavations which 
are being carried on in front of the 
three temples of Saturn, Vespasian, and 
Concordia. 

Ostia, seaport of ancient Rome, aban
doned to her own devices, underwent 
destruction and pillage at the hands of 
the barbarian ; the atmosphere com· 
pleted the work of destruction. The 
Italian Government began systematic ex
cavations in 1910 and a trip to Ostia 
should be included in all Roman ex
cursions. 
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SOME NEW ASTRONOl\'IICAL ADVANCES 
Astronomical Gains Made Public at the Recent Boston Meeting of the American 

Association for the Advancement of Science and Its Associated Organizations 

By H E N R Y  N O R R I S R U S  S E L L ,  P h .  D .  
Chairman of the Department of Astr'onomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 

Retiring President, the American Association for the Advancement of Science 

THE continental expanse of the 
United States imposes troublesome 
conditions upon its scientific meet

ings. In a compact country like England 
or Holland frequent gatherings are easy, 
but over here the mere talk of traveling 
to the meeting place takes more time 
and much more money than men of 
science can often afford. The Royal So
ciety meets every week ( except in vaca
tion times ) ,  the National Academy of 
Sciences twice a year. Hence our Amer
ican meetings have to be intensive when 
we do get together. The sessions are 
long, the programs crowded and only a 
skilled presiding officer can make time 
for the discussions which add so much 
to the meeting's value. 

The great holiday meetings are worse 
than a three-ring circus ; there are often 
a dozen things going on at once. To be 
sure, no one would probably be greatly 
inconvenienced by simultaneous sessions 
of the Econometric Society, the Society 
of Parasitologists, the Association of 
Physics Teachers, and the section of 
Geology, but when the physicists them
selves have to hold their sessions in 
different places at the same time the 
congestion becomes serious. If, added 
to all this, the delegate must devote a 
deal of time to committee meetings ( as 
fell to the writer's lot a week ago ) his 
impressions of the present state of ad
vancement of science must perforce be 
sketchy. Yet, from this whirl of  memo
ries, 'supplemented by some recent pub
lications, some notable things emerge 
which may now be told. 

FIRST comes a series of investigations 
of the dimensions of galaxies-our 

own and the distant ones which we call 
star clouds or nebulae. Plaskett and 
Pearce of the Dominion Astrophysical 
Observatory in Victoria report the com
pletion of their extensive work on the 
rotation of the galaxy. The theory of 
this is an old story now. If the whole 
Milky Way were rotating like a solid 
block, so that the period of revolution 
was the same at all distances from the 
center, we would have a hard job to 
find it out. Distances would be unaffect
ed, and likewise radial velocities ; all 
the stars would circle slowly about the 
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heavens without changing their relative 
positions ( except for superimposed 
random motions ) and this would not be 
easy to detect. But if the rotation is 
faster near the center ( as for the plan
ets around the sun ) there is more to 
observe. 

Suppose that the sun is one of a vast 
swarm of stars all moving in circular 
orbits. A star ahead of us in the same 
circle, or one behind us, will move at 
the same speed and not change its dis
tance. Stars nearer the center and mov
ing in smaller orbits will go faster. 
Those right between us and the center 
will be at their nearest, and their dis
tances will not change ; but those which 
are ahead of this position will draw 
away from us and those behind it will 
approach us. On the other side of our 
track we will catch up with the stars 
ahead and run away from those behind. 
To use a nautical analogy, if we liken 
the sun to a ship, advancing along its 
orbit with the center to the right ( star
board ) ,  the stars on our starboard bow 
will be receding, those on the port bow 
approaching, whiie on the port quarter 
we have recession again and on the star
board quarter approach. This effect, 
which goes through all its phases twice 
in the full circle, is characteristic. The 
mere motions of the sun itself among 
the other stars would cause all stars 
forward of the beam to approach and 
all abaft the beam to recede, producing 
a single period instead of a double. 

BOTH effects are actually present. 
The second is shown equally by the 

nearer and remoter stars, but the first 
obviously increases with distance, since 
remoter stars differ more than near 
ones in their orbital speed. Random 
motions, different from star to star, are 
also present, so that it is no easy task 
to disentangle them all. Working on the 
stars of spectral class B, which are very 
hot and bright and can be seen a long 
way off, the Canadian observers find 
that the rotational effect is prominent, 
especially for the stars which appear 
fainter to the eye, and hence on the 
average are more remote. 

By combining this effect with others 
which are observable in the proper 

motions, it is found that the center of 
rotation is in the direction of the con
stellation Sagittarius and at a distance 
of approximately 10,000 parsecs, or 
32,000 light-years. The center of the 
great system of globular clusters, lo
cated nearly 20 years ago by Shapley, 
lies in the same direction and at about 
the same distance ( modifying the older 
estimates a little to allow for weaken
ing of the light of these remote obj ects 
by the faint haziness which hangs in 
space near the galactic plain ) . This "ob
scuration" intensifies into great, almost 
opaque clouds between us and the cen
ter, and doubtless hides the greater part 
of it from human eyes. 

IN the opposite direction, in Auriga 
and Gemini, our view is little ob

scured, but the Milky Way is thin and 
poor because we are looking only to
ward the outer fringes of the great ir
regular disk-like mass of stars. Recent 
studies at Harvard, reported by Shap
ley, show that nevertheless we see things 
in this direction which are as remote as 
30,000 light-years. The full diameter of 
our system is therefore of the order of 
120,000 light-years. This much exceeds 
that of any other known star cloud or 
nebula, so that we are perhaps justified 
in calling it The Galaxy par excellence, 
till we learn more. 

The neighboring galaxies, however, 
are larger than we had supposed. The 
Andromeda nebula, for example, is 
much larger than had been believed. 
On ordinary photographs its extensions 
fade out within two degrees of the cen
ter. But Stebbins and Whitford, work
ing with a sensitive thermocouple at
tached to the Mount Wilson 100-inch 
reflector, have measured the brightness 
of the sky-background nearby ( taking 
care to avoid visible stars ) .  They find 
that, j ust outside what was previously 
supposed to be the edge of the nebula, 
the background, though apparently fea
tureless, is five or six times brighter 
than that of the sky at large. At greater 
distances it fades off gradually, but it 
drops to the normal value only at almost 
twice the previously adopted diameter. 

This result, obtained with the world's 
greatest telescope, is confirmed by pho-
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to graphs taken at the new Harvard sta· 
tion at Oak Ridge, Massachusetts, with 
one of the smallest, 1% inches in di· 
ameter and 6 inches in focal length-a 
high.grade camera. To reveal a faint 
stellar point requires a large aperture, 
but in photographing an extended area 
the ratio of the lens diameter to the 
focal length is important, as any press 
photographer who must work in dull 
weather knows. Even with so rapid a 
camera the outer extensions of the 
nebula are scarcely visible on the plate, 
probably because they lack detail. But 
measures of the opacity of the negative 
with the microphotometer show again 
that a very faint and featureless glow 
extends far beyond the more conspicu· 
ous portions. 

The full diameter of the nebula is 
thus shown to be between six and seven 
degrees, which corresponds to about 
75,000 light·years. Though smaller than 
the Galaxy, it is of the same general 
size. No other known nebula or star 
cloud is as big. The Great Magellanic 
Cloud, 85,000 light·years away, extends 
obviously over a region some seven de· 
grees in diameter, but star clusters and 
variables of a type characteristic of a 
cloud reach out much farther, and show 
that the actual diameter of the system 
is 14 degrees, corresponding to 21 ,000 
light·years. This is nothing remarkable, 
as nebulae go. Measures made at Har· 
vard show that on the average the largo 
est nebulae in 25 different nebular 
clusters are about 15,000 light.years in 
diameter. This refers, however, to the 
inner and brighter portions, and the 
tiny but powerful instrument just de· 
scribed shows that their extreme ex· 
tent is from 25,000 to 30,000 light·years. 
An average nebula, even excluding the 
faint extensions, would be 6000 light
years across, and their number is legion. 
A single plate, taken recently at Oak 
Ridge, shows 587 "new" nebulae. Hub
bell has just published a discussion of 
the number and distribution of nebulae, 
based on 1283 plates taken with the 
great reflectors. Though these cover 
scarcely more than 2 percent of the 
whole sky area observable at Mount 
Wilson, they showed 43,201 nebulae ! 

No nebulae at all ( of the kind here 
considered ) are found along the 

central line of the Milky Way, doubt· 
l ess because they are all hidden by 
obscuring matter within it or not far 
outside its limits. This obscured zone 
ranges from 10 degrees wide near Sirius 
to more than 40 degrees in the direc· 
tion of the galactic center, and is bor
dered by a region of partial obscura
tion 10 degrees or 15 degrees

· 
wide on 

each side. All told, it must conceal from 
us something like one third of the dis
tant nebulae. Allowing for this, and 
extending his calculations to the limit 
at which nebulae may be photographed 
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with the 100·inch under the best con
ditions, Hubbell estimates the total num
ber of nebulae as 75,000,000. As the 
count is extended to fainter and fainter 
nebulae the numbers increase rapidly, 
showing that the nebulae are strewn 
in space up to 200,000,000 light-years 
distance as thickly as they are at smaller 
distances. What lies beyond we do not 
know-our deepest soundings show "no 
bottom." Greater telescopes will push 
the search farther, but an obstacle 
arises in the much discussed red shift 
usually attributed to recession. This 
makes very distant nebulae appear red· 
der than they would otherwise be and 
hence harder to photograph. Hubbell 
concludes that this effect alone prevents 
us from detecting two thirds of the num
ber which could otherwise be photo
graphed with the 100-inch telescope. 
For a larger instrument the effect would 
be still more serious. 

ANOTHER set of communications 
.fl delivered at the recent meeting 
dealt with variable stars. Pettit and 
Nicholson, again at Mount Wilson, re
port a long series of measures of their 
heat radiation with the thermocouple. 
If we could "see" heat as well as light
that is, if our eyes were equally sensi
tive to radiation of all wavelengths
some classes of variables would look to 
us about the same as now. One would 
naturally expect this of the eclipsing 
variables, since the same proportion of 
all rays must be cut off. Yet careful 
observations on Algol show that at the 
middle of eclipse 67 percent of the pho
tographic light is lost, but only 63 per
cent of the heat. The explanation is that 
the companion which eclipses most, 
though not all, of  the disk of the prin. 
cipal star is considerably redder than 
its primary, and gives out more heat in 
proportion to its light. Two bright 
Cepheid variables, Delta Cephei and Eta 
Aquilae, which have almost exactly the 
same range, show a considerably smaller 
range of total radiation ( om.52 ) than 
of visible light ( om.77 ) or photographic 
brightness ( lm.12 ) . [m here refers to 
magnitudes.] This again is fairly ex
plicable, for it is known that their vari
ations are due mainly to changes in 
surface temperature-which themselves 
are determined by pulsatory oscillations 
in diameter. As the temperature falls 
( from about 5300 degrees to 4500 de
grees, in this case ) the rates of radia
tion of heat and of visual and photo
graphic light should theoretically all 
diminish, but in increasing amounts. 
The observed changes are in close agree
ment. 

At lower temperatures the bulk of the 
energy is radiated in the infra·red, 
leaving but a beggarly fraction in the 
visible region. Could we see heat, there· 
fore, the coolest stars would come up so 
much in brightness as to change the 
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familiar aspect of the constellations. 
Betelgeuse, for example, would look as 
bright as Sirius, and Alpha Hercules, 
to actual eyes a not very conspicuous 
star of the third magnitude, would rival 
Canopus. The long-period variables 
would show still greater changes. Mira 
Ceti, which to the eye rises to the fourth 
magnitude at maximum, to the ther
mocouple is as bright as Vega. At 
minimum it drops to the ninth magni. 
tude, visually, but only to the first in 
terms of total energy. That is, the star's 
light drops to 1 percent of its maximum 
value, the heat only to 36 percent. 

This extraordinary difference is due 
largely but not entirely to a change in 
temperature. The latter can be found 
with some accuracy by measuring what 
part of the radiation is transmitted by 
a water·cell, which stops the longer 
waves. The resulting temperatures 
range from 2500 to 1900 degrees. Such 
a change would reduce the visual bright
ness of a standard radiating surface to 
6 percent of its initial value. The dif
ference between this and the observed 
1 percent arises from absorption in the 
star's atmosphere. This is full of the 
vapor of titanium oxide, which pro· 
duces enormous bands, especially in 
the green, yellow, and red. At maximum 
temperature this compound is partly 
decomposed and the atmosphere be
comes more transparent ; though even 
then it cuts out three quarters of the 
light, while at minimum a star is en· 
closed in an almost opaque mantle. 
Substantially the same behavior is 
shown by the other long-period vari· 
abIes which Pettit and Nicholson had 
studied. 

IN the infra-red this band absorption 
ceases and the observations give a 

much better idea of what the star is 
really doing. Even in the region acces
sible to photography on modern plates 
this disturbance is almost absent. From 
the Allegheny Observatory Dr. Hetzler 
reported on observations made with 
color filters giving a working wave· 
length of 9600 A, which give a range 
for long-period variables of the order 
of a magnitude and a half. These great 
stars are among the most remarkable 
objects in the heavens. Measured by 
their heat, instead of their light, they 
are among the brightest obj ects known. 
Their diameters are enormous, far ex
ceeding that of the earth's orbit, and 
they are in every respect super-giants. 
The cause of their variation is imper. 
fectly understood. It is probable that, 
like the Cepheids, they alternately con· 
tract and expand, and that this causes 
the temperature changes ; but the de
tails, both of this and of the remarkable 
spectral changes, must await further 
study before we understand them fully. 
-Princeton University Observatory, 
January 5, 1934. 



IN THE REGION OF BILLIONS OF CYCLES 

By F. Z W I C K  Y 
Associate Professor of Physi c s  at the 

C a l i fornia Institute of  Technology,  Pasadena 

By international agreement radio 
waves of less than ten meters wave
length are called ultra-short waves_ 

These waves have recently come to the 
attention of the public because of the 
use by Marconi of 50 centimeter waves, 
and because of the establishment of a 
two-way wireless telephone connection 
between France and England on 18-
centimeter waves_ 

Ever since the time of Newton and 
Huyghens the vast variety of electro
magnetic waves has been a subject of 
intense interest to scientists_ These 
waves constitute the so-called electro
magnetic spectrum, which comprises 
in the sequence of decreasing wave
lengths the ordinary and ultra-short 
radio waves, the infra-red, visible and 
ultra-violet light, the soft and the hard 
X rays, the gamma rays of radioactive 
substances and, last but 
not least, the cosmic 
rays as far as they are 
not swift particles of 
matter, such as electrons, 
protons, and so on_ 

Most of these waves 
have been thoroughly in
vestigated with regard to 
their origin and their ef
fects on all kinds of dead 
and living matter. Never
theless, scientific re
search is still actively go
ing on in all the different 
parts of the electromagnetic 
spectrum, covering wave
lengths from many kilome
ters down to less than a tril
lionth of a centimeter. 

wavelengths from 10 meters down to 
about one millimeter. The seientific 
"age" of the shortest ones among them 
is now just six years, whereas the dis
covery of the eosmie rays by Gockel, 
Hess and Kohlhorster already dates 20 
years back. 

Ultra-short waves were produced first 
by means of oscillating electric sparks, 
and after that by means of vacuum 
tubes_ The waves obtained from the elee
tric spark are so badly damped that 
they never can be made monochromatic ; 
that is, they are a mixture of various 
wavelengths_ For this reason their sci
entific and technical applicability is ex
tremely limited_ It was therefore a tre
mendous advance when Professor Bark
hausen in Berlin, in 1920, discovered 
that the tiny electrons in suitably built 
vacuum tubes can be induced to run 

Figure 1 

the electrons are sped up in their course 
by application to the grid G of a higher 
positive voltage. The frequency also in
creases as the dimensions of the tube 
are made smaller and the electrons have 
to run less and less far. Unfortunately, 
these two ways of boosting the fre
quency soon mutually exclude each 
other. Indeed, on increasing the voltage 
and at the same time decreasing the di
mensions of the tube a point is soon 
reached when the materials which make 
up the tube are not able to withstand 
the resulting high electric fields, so that 
breakdown takes place. For these rea
sons physicists quickly realized that 
with Barkhausen's method it was not 
possible to produce wavelengths shorter 
than about 30 centimeters. 

THUS, in spite of the incredibly small 
inertial mass of the electrons, this 

mass still is not small enough to permit 
physicists to chase the electrons back 
and forth more than about one billion 
cycles per second. For some years, little 
hope was maintained of ever bridging 
the spectral gap between the shortest 
Barkhausen waves of 30 centimeters 
and the longest infra-red heat waves of 
about 0.5 millimeters wavelength_ But 
physicists kept on trying, and in 1927 
Prof. G. Potapenko of the Moscow Min
ing Academy, working at that time at 
the University of Berlin, succeeded in 
filling the last spectral gap by an ex
ceedingly ingenious and simple trick. 

Professor Potapenko's idea is essen
tially this : Suppose that you 
are rocking a child in a 
swing, the natural frequency 
of which is such that it 
swings back and forth j ust 
once in exactly three seconds. 
The excursions of the swing 
will be the greatest if you 
push the child forward ex
actly every third second. 

Two relatively obscure re
gions in the electromagnetic 
spectrum especially appeal to 
the fancy of modern scien
tists_ In the first place there 
are the cosmic rays, whose 

Figure 2 
However, you may find it too 
tiring to push so often. You 
therefore decide to push the 

mode of creation is one of the darkest 
mysteries of modern science_ These 
waves are of the unimaginable length 
of about a trillionth of a centimeter, 
corresponding to electromagnetic oscil
lations of more than a thousand billion 
billion cycles per second_ 

The general interest in cosmic rays 
has somewhat overshadowed the sur
prising advances which have recently 
been made in the second more modest 
dark region of the electromagnetic spec
trum, the region of ultra-short radio 
waves_ Ultra-short radio waves possess 
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Upper left: Professor Potapenko 
with a special tube. Above, Figure 
2: His circuit for the generation of 
oscillations with frequencies up to 

several billions of cycles 

periodically back and forth between a 
hot filament F and a cold plate P ( Fig
ure 1 )  at the tremendous pace of about 
one billion cycles per second. During this 
mad dance they induce undamped oscil
lations in circuits which are connected 
to the tube and which are properly 
tuned. The frequency of these oscilla
tions in the tube naturally increases as 

child exactly once in nine seconds, and 
the results will still be quite gratifying. 
Nevertheless you will find that in the 
course of the two oscillations during 
which you are idle the excursions of the 
swing considerably diminish because of 
the frictional damping of the swing. To 
remedy this you may call in two more 
men who also push the child exactly 
every ninth second, but always three or 
six seconds after you. By this teamwork 
you will produce the same result as if 
you yourself had pushed the child every 
three seconds. 
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Applied to the oscillating electrons 
(pushing men ) this means that we must 
divide them into groups which alternate
ly replenish the oscillations of the cir
cuits connected to the tube, just as our 
three men alternately replenished the 
energy of the swing. If, for instance, the 
electrons execute exactly one billion 
oscillations per second, which in a Bark
hausen tube is the maximum frequency 
obtainable, we may tune the circuit 
( swing ) which is connected to the tube 
to a characteristic frequency of exactly 
three billion oscillations per second. By 
proper tuning we can succeed in divid
ing our electrons into three groups, each 
of which will reinforce the oscillations 
in our circuit exactly every third oscil
lation. As the three electron groups 
work out of phase by exactly one or two 
periods of the outside circuit, the high
frequency oscillation in this circuit will 
be undamped and will emit monochro
matic electromagnetic waves of three bil
lion cycles frequency ; that is, of 10  
centimeters wavelength, in  spite of the 
fact that the frequency of the electron 
oscillations will be equal to one billion 
cycles only, which corresponds to 30 
centimeters wavelength. In this way it is 
possible to multiply the frequency of 
electron oscillations as many as 35 times. 

By this ingenious method of Professor 
Potapenko's ( see Figure 2 )  it is possible 
to obtain ultra-short waves as short as 
about three centimeters by application 
of a grid voltage of only 100 volts. The 
oscillations are undamped and therefore 
produce very nearly monochromatic 
ultra-short waves. In fact, it is possible 
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to hold the wavelength constant within 
one part in a million. 

Among the many technical applica
tions of high frequency oscillations and 
ultra-short waves, their use in radio 
transmission is the best known. Ultra
short waves are particularly well adapt
ed for this purpose, because they can be 
focused and transmitted in the form of 
narrow beams of less than one square 
meter cross-section. Such a concentra
tion of energy has two great advantages. 
In the first place no energy is wasted, 
inasmuch as it all arrives at the place of 
destination. Ultra-short waves are there
fore very economical, in contradistinc
tion to long waves, an overwhelming 
part of whose energy is wasted in space 
without ever being received. For ex
ample, by the use of waves of about 18 
centimeters wavelength a radio tele
phone connection between France and 
England has been established with an 
energy output of only a small fraction 
of a watt. 

SCIENTIFICALLY, ultra-short waves 
are used for the determination of 

many important properties of various 
kinds of matter. Every part of the elec
tromagnetic spectrum can be used as a 
key to interpret the secrets of the struc
ture of matter, and will reveal these 
secrets in its own characteristic manner. 
For example, from the emission, absorp
tion, and scattering of gamma rays by 
a given substance much information can 
be deduced with respect to the constitu
tion of the so-called atomic nuclei of 
this substance-or, in other words, the 
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very heart of the atoms. Absorption and 
emission spectra in the regions of X 
rays, ultra-violet, and visible light have 
revealed to physicists the exact consti
tution of the atoms and molecules of 
all the most, important substances. Fi
nally the association or clustering of 
molecules-the constitution of ionic and 
neutral solutions, and so on-can effec
tively be studied with the help of ultra
short waves. 

Recently, with the help of ultra-short 
waves, important results have been ob
tained with regard to what physicists 
call the problem of the solid state of 
matter. A very promising start in this 
direction has been made by Professor 
Potapenko and Dr. Sanger, working to
gether at the California Institute of 
Technology. These investigations have 
thrown new light especially on the con
stitution of ferromagnetic substances, 
such as iron, nickel and cobalt, and new 
possibilities have been revealed for the 
use of these substances in the electrical 
industry. 

While it is not possible here to give 
any more details about these fascinating 
researches, and while readers of this 
article who wish to obtain more infor
mation must be referred to the original 
publications in scientific journals,l it 
should be borne in mind that ultra-short 
waves are destined to become a univer
sal tool in the hands of scientists and 
engineers. 

1 R. Sanger, Frequency D ependence of  Super
conductivity and Ferromagnetism. Physical 
Review 44. p. 302.  1 9 3 3 .  F. Zwickv. The Prob
lem of the Solid State of  M atter, Mechanical 
Engineering. J uly.  1 9 3 3 .  
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SPANNING SAN FRANCISCO BAY 

RUNNING several months 
ahead on all schedules on 
the 75,000,000-dollar San 

Francisco-Oakland Bay Bridge, 
that will span San Francisco 
Bay between the two cities, con
tractors confidently expect to 
complete the structure by early 
spring of 1937_ 

Satisfactory progress also is 
being made on the 36,000,000-
dollar Golden Gate Bridge;" 
spanning another but smaller 
part of San Francisco Bay_ 

Completion of the two bridges 
in 1937 will form the basis for 
a World's Exposition and Cele
bration for the Bay area. 

feet in length. All West Bay 
piers will be founded on rock, 
and will range in depth from 
200 to 235 feet below the sur· 
face of the water. The height 
of towers will be from 465 to 
505 feet. From the bottom of a 
concrete pier in the West Bay 
to the top of  the tower will be 
more than 700 feet, or taller 
than a 70-story skyscraper. The 
area of the piers at water level 
will range from 52 by 122 feet 
to 92 by 197 feet. 

THE center anchorage will be 
approximately 92 by 192 

feet in area without fenders, at 
the water line, and will rise 298 
feet above the surface of the 
water. 

Extensive soundings in the 
bay for pier foundations had 
been in progress for three years ; 
and plans and specifications hav· 
ing been approved to meet every 
requirement of the Government 
and the Reconstruction Finance 

The concrete anchorage between the two suspen
sion spans from San Francisco to Yerba Buena 

The cables supporting the 
suspension bridge will be 28 
inches in diameter and will con· 
sist of  37 strands containing a 

Corporation, the first contract 
for the San Francisco-Oakland Bay 
Bridge was awarded February 28, 1933. 

Within 30 days, all of the sub-con
tracts were awarded and work started 
simultaneously on both sides of San 
Francisco Bay and on Yerba Buena 
Island, about mid-way in the Bay. 

The San Francisco-Oakland Bay 
Bridge is to be a double-deck structure 
81,4 miles long from the end of its ap' 
proach at Fifth and Harrison Streets 
in San Francisco to the end of its ap
proach at Thirty-seventh and Market 
Streets in Oakland. The upper deck 

*An article on the Golden Gate B ridge i s  soon 
to b e  pub l ished.-The Editor. 
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will be 58 feet wide and will carry six 
passenger automobiles abreast. The 
lower deck will carry three lanes of 
heavy trucks and two interurban car 
tracks. The bridge traffic will be limited 
to passenger automobiles, 40-ton trucks, 
and 70-ton interurban cars as a maxi
mum tonnage. 

The West Bay Crossing between 
Yerba Buena Island and San Francisco 
consists of a 10,450-foot suspension 
bridge with a center anchorage of con
crete in the middle connecting the main 
suspension spans, which are each 2310 

total of  17 ,464 wires. These 
cables will be anchored in San Fran
cisco in a giant block of concrete con
taining 68,000 cubic yards of cement 
and aggregates, and will be anchored 
on Yerba Buena Island in tunnels into 
solid rock and made fast by steel eye
bars set in concrete. The pull on each 
cable will be about 37,000,000 pounds, 
both live and dead loads. 

The Yerba Buena Island crossing 
will consist of  a double·deck tunnel 540 
feet long and 76 feet wide by 58 feet 
high, providing for six lanes of pas
senger automobile traffic on the upper 

From San Francisco on the left, the bridge consists of two suspension spans to 
Yerba Buena Island, a tunnel on the island, and the continuation to Oakland 

. .  -- � -
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THE GOLDEN GATE BRIDGE 
SAN fRANCIsco CALIF 

AMBASSADOR BRIDGE 
PETROIT flAICH. 

DELAWARE RIVER BRIDGE 
ptl.ADELPtIA-CAMQEN 

BROOKLYN BRIDGE 
hEW YORK CITY N. Y. 

CARQUINEZ BRIDGE 
A ' 

deck and three lanes of trucks and two 
interurban cars on the lower deck. This 
tunnel will be lined with bright sur· 
faced steel and will be the largest bore 
tunnel in the world. 

The East Bay Crossing, between 
Yerba Buena Island and Oakland, will 
consist of one cantilever span 1400 feet 
long, five simple spans each more than 
500 feet in length, and a mole supported 
by concrete and wood piles. This bridge 
will parallel, slightly to the north, the 
Key Route Mole, and will continue 

double deck to the toll 
plaza near the Oakland 
shore, where the bridge 
approach widens out to 
prevent congestion. 

The clearance of the 
East Bay Crossing will 
be 185 feet above high 
water. 

The steel required for 
the bridge will consti
tute approximately 6.7 
percent of the estimated 
output of  the United 
States last year. 

The lumber will be 
equivalent to the quan· 
tity of lumber which 
would be required to 
build 3000 five-room 
homes, or the number of 
dwellings in a town of 
15,000 population. 

SAN FRANCISCO'QAKLAND BAY BRIDGE 
SAN fRANasco CALif. 

Comparison by length 
of some of the most fa· 

mous of the world's bridges, the 
distance being measured from the 
left end of the actual span in 
each case. It will be noted that 

the double span of this bridge sur· 
passes all the others in actual length 

The total paint item will be con
siderably greater than 200,000 gallons 
as the bridge will be constantly in the 
process of being painted, and the quan
tity set forth is the original amount 
required. 

The bridge is designed for a volume 
of traffic far beyond the estimated re
quirements of 1975. The upper deck has 
a traffic capacity of 24,000,000 automo
biles a year and the lower deck has a 
truck capacity of 6,000,000, giving the 
entire bridge a total vehicular capacity 
of 30,000,000 per year. 

The interurban tracks have capacity 
for moving 50,000,000 train passengers 
per year. The upper deck is designed 
to carry a continuous congested load of 
12Y2-ton vehicles, with occasional maxi. 
mum of 15-ton vehicles. The lower deck 
is designed for a maximum of 40-ton 
vehicles and 70·ton interurban cars. 

THE bridge will employ an average 
of 6500 men on location during its 

construction and will cause the em
ployment of 5000 additional men in 
factories manufacturing materials for 
the bridge. At the outset of construction 
approximately 400 men were employed 
in actually building the bridge. This 
number will rise to a peak of approxi
mately 12,300 men, and then decline 
gradually as the bridge approaches 
completion, giving an average of 6500 
employed during construction. 

The following figures cover progress 
of work on the Bay Bridge up to De· 
cember 15, 1933 : Employment on loca
tion work now totals 2100 men, with an 
additional 1200 men at work in steel 
mills. Bridge Builders, Inc. ,  contractors 
for bridge foundations, are well along 
on the dredging on Pier E-5, 1000 feet 
west of the Key Route Mole, on the Oak· 
land side. The cutting edge of the cais
son is resting in the material at the 
bottom of the Bay and has only a few 
feet to go to its final anchorage. 

Additional lifts of 20 feet have been 
placed on caisson at Pier E.4, 1500 
feet west of the Mole, and the caisson 
cutting edge has been landed success
fully 80 feet below the water surface 
and 40 feet into mud. The pouring of 
concrete has been going on rapidly and 
is now approximately 20 feet above the 
low water mark. 

Construction on Piers E-19, E-20, 
and E-22, all located on the Oakland 
side, is proceeding ahead of schedule, 
with excavating complete and piling 
being driven at location E-22. These 
piers extend to a depth of 45 feet. 

On Yerba Buena Island more than 
80,000 cubic feet of earth has been reo 
moved and barged to a dumping ground 
in deep water. The San Francisco side 
approach to the island begins to take 
definite shape. Through the tops of the 
hills on the island a tunnel is to be 
driven to maintain bridge levels. 

The huge apartment-like structure 
officially known as Pier 6, and 1110 
feet west of Yerba Buena Island, or on 
the San Francisco side, has risen to a 
height of 95 feet from its caisson cut
ting edge under water to its present 
top. Necessary steel bracing, steel cyl
inders, timber coffer-dam, and so on, 
bring it up to 100 feet. 

CONCRETE to the total of 10,000 
cubic yards has been poured into 

this caisson to a height of 50 feet. Three 
more lifts, each 20 feet high, will be 
added before the caisson rests on the 
bottom of the Bay. 

On the San Francisco Bay side at 
Pier 2 ,  the concrete foundations have 
been completed. On these foundations 
will rest the enormous steel towers 
holding the bridge structure proper. 

Caissons for Piers 3, 4, and 5, are 
ahead of production schedule at the 
Moore Dry Docks in Oakland. These 
are all for West Bay foundations. 

Steel piling for Pier 1 on the east 
line of Spear Street in San Francisco 
is under construction by the Healy
Tibbetts Construction Company. 

Approximately 18,000 cubic yards of 
concrete has been poured in the Rincon 
Hill anchorage on the San Francisco 
side, from which suspension bridge sup
porting cables will be anchored. 

At Pier E-5, near the Key Route 
Mole, on the Oakland side, the con
tractors have placed approximately 12,-
000 cubic yards of concrete. The cut
ting edge of this caisson is now 113  
feet below the surface of the water ; the 
caisson stands 22 feet above the water 
line, or a total of 135 feet in height. 

The San Francisco-Oakland Bay 
Bridge is being built under the Califor
nia Toll Bridge Authority of which 
Governor James Rolph, Jr., is Chair
man. Construction is supervised by the 
San Francisco-Oakland Bay Bridge Di
vision of the Department of Public 
Works, of which Earl Lee Kelly is Di
rector. C. H. Purcell, State Highway 
Engineer, is Chief Engineer in charge 
of the bridge. 



SUNDIALS AND THEIR CONSTRUCTION-II 
Determining a Meridian Line and the Declination of a Plane. 

Construction of the South Vertical Type of Dial 

IT is just as necessary to place a dial 
properly as it is to be meticulous 
in laying out the hour lines, for if 

care is not taken in placing the dial, 
regardless of the care taken in inscrib
ing the lines, it will be of little use_ 

The 12 o'clock line on a sundial al
ways lies in the plane of the meridian*. 
Therefore the meridian line of the place 

c 

o 
Figure 1 

must be determined in one way or an
other. In the case of certain dials, such 
as vertical declining dials, the meridian 
line must be determined before 

By R. N E W T O N  M A Y A L L  
Landscape Architect 

and M A R G A R E T  W A L T O N  M A Y A L L, M. A. 
Research Assi stant, Harvard College O bservatory 

make faint marks at either extremity. 
Now place the dial on its pedestal so 
that the two marks made on the edge 
of the dial coincide with the meridian 
previously marked on the pedestal. 
After the dial has been leveled or 
plumbed carefully it will be in the posi
tion for which it was constructed. 

It is much easier to work in daylight 
than at night ; therefore the following 
methods of finding the meridian have 
been selected because they depend upon 
the sun. 

In Figure 1, the square OPQR repre
sents a carefully leveled board. At any 
convenient place on the board mark the 
point C. With C as a center, describe 
several concentric circles. At C erect 
a pin perpendicular to the board, and 
long enough to cast a shadow on the 
circles. Some time during the morning 
the shadow cast by the top of the pin 
will touch one of these circles, as AB, 
at E. Mark this point carefully with a 

find the time at which the sun will be 
on the meridian at any given place and 
on any particular day. At that time the 
shadow cast by a plumb line on a flat 
level surface will show the true meridian 
line f(>r that place. 

STILL another method : Having pre
viously leveled or plumbed the dial, 

find the time at which the sun will be 
on the meridian, from the accompanying 
chart ; and at that time orient the dial 
so that the time shown by the dial will 
be exactly 12 o'clock. This method is 
not so accurate as those described 
above. 

Occasion may arise to place a dial 
on a surface that does not face the 
cardinal points of the compass. Before 
the hour lines for such a dial can be 
computed it is necessary to know at 
what angle the plane, upon which the 
dial is to be inscribed, declines from 
the meridian. 

The accuracy of the dial de-
the hour lines can be con
structed. 

F c, pends upon the care used in ---- :---+_+-"'--___ �,:,......------!'_l_- To G ..... 
d 

. .  
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The easiest way to set a dial is, 
first, to mark the meridian line on 
the top of its pedestal, or whatever the 
surface used to accommodate the dial, 
then produce the 12 o'clock line both 
ways to the edge of the dial plate and 
*For definitions of "meridian" and other tech
nical terms used i n  this article. see p a ge 84,  
Feb ruary, 1 934 ,  Scientific A merican.-Editor 
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pencil. In the afternoon the shadow of 
the top of the pin will again touch the 
circle AB, at D. Mark this point care
fully as before. Draw the line ED and 
find its middle point at K. From C, 
through K, draw the line CF. This will 
be the true meridian line for the place. 

Another convenient method, and one 
that consumes a minimum amount of 
time to accomplish, is by using the ac
companying chart, which shows the 
relation between apparent noon ( at 
which time the sun is on the meridian 
every day ) and mean time ( the time 
shown by the clock ) .  From the chart, 

lination. In Figure 2, AB rep
resents one side of a wall upon 
which it is desired to place a 

vertical dial. The board OPQR is 
pressed firmly against AB and lev

eled carefully. By one of the foregoing 
methods draw the meridian line NS. 

Figure 4 
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Then draw the line EW, parallel to A.B, 
cutting NS at D. From D draw the line 
DC, perpendicular to EW. The angle 
CDS is the declination of the plane 
upon which the dial is to be placed, 
and CDS is also the declination of the 
dial. In the diagram, the wall faces the 
south and declines east. The declining 
dial will be described in a future article. 

The plane of the direct south vertical 
dial is perpendicular to the plane of 
the horizon, and faces due south. Figure 
3 shows the construction of the hour 
lines for latitude 35 ° .  

The style points t o  the celestial pole. 
The substile is the 12 o'clock line 

and lies in the plane of the meridian. 
The height of the style is equal to the 

complement of the latitude, which in 
this case is 55° ( 90° -35° = 55 ° ) .  

Figure 5 

P LA N e.  O F  H O R IZoN 

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

Draw the horizontal line FA ( this 
will be the 6 o'clock line ) . 

At A draw A C  perpendicular to FA 
( this will be the 12 o'clock line ) . 

Draw AD so that the angle CAD is 
equal to the height of the style, or 55°.  

From B, on AC, draw BE perpen· 
dicular to AD. 

Make BC equal to BE ; then make 
AF equal to AC. 

Draw the line FC. Through B draw 
a line parallel to FA, cutting FC at L. 
Through L draw the line LK parallel 
to A C. 

With radius BC and centers at C and 
F, describe the arcs TV and PQ. Divide 
these arcs into equal parts of 15 °  each. 
Draw lines from F and C through the 
points thus found, until they cut the 
lines LK and LB, respectively. 

Draw lines from A through the points 
found on LK and LB. Also draw a line 
from A through the point L. These lines 
will be those required for the morning 
hours. 

To obtain the afternoon hour lines, 
extend the line FA to G, making AG 
equal t o  A C. Draw CG and continue the 
construction as shown above. 

Figure 4 shows the hour lines trans· 
ferred to the dial plate, and the way 
in which they should be numbered. 

Figure 5 shows the position of the 
dial when in use. 

The sun will not shine upon this dial 
before 6 in the morning nor after 6 at 
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Vertical type of dial on side wall 
of dormitory, Mt. Holyoke College 

night ; therefore it is necessary to show 
only the hours between 6 A.M. and 6 
P.M. 

This dial must be placed in a per· 
fectly vertical position, so that the 12 
o'clock line will lie in the plane of the 
meridian, and the plane of the dial will 
face due south, or in the plane of the 
prime vertical. 

• 
« The next article will describe the 
'\ construction of the north, east, and 
west vertical dials, and the polar dial. 
There will be at least three more arti· 
cles, dealing with declining dials, the 
materials of construction and so on. 
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This chart shows, at a glance, the time when the sun will be on 
the standard meridian ( at the left ) , and the equation of time 
( at the right ) , for any day in the year. A correction will have 
to be made for the observer's meridian, if his meridian is 
east or west of the standard meridian for the time zone in 
which he is stationed. This correction amounts to four minutes 
for each degree of longitude east or west of the standard merid
ian. If the observer's meridian is east of the standard meridian, 
the correction must be subtracted from the time shown on the 
chart ; if west, the correction must be added. Example: Find 
the time the sun will be on the meridian at Boston, Mass., on 
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March 20. According to the chart the sun will cross the 75th 
meridian at 12h 7.5m P.M. E.S.T. The longitude of Boston is 
7 1 .07 degrees. The difference between Boston and the standard 
meridian ( 75th )  is 3.93 degrees. Applying the correction of 
four minutes for each degree of difference, 15.7 minutes must 
be subtracted from the time obtained from the chart, since 
Boston is east of the standard meridian. Therefore the sun 
would be on the meridian at Boston, March 20, at l Ih 5 1 .8m 
A.M. E.S.T. Note that the equation of time is equal to the 
mean time minus the apparent time. This chart is applicable 
to the standard meridians ( see upper right hand corner) 
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Perfect Exposures 

CORRECT exposure is one of the vital 
problems of good photography. So 

many factors enter into proper exposure 
that even those of long experience, who 
pride themselves on their picture results 
freely admit their inability consistently to 
judge photographic light under all condi
tions. Now seasoned photographers no 
longer rely on their personal judgment of 
light values, but are able to devote all of 
their attention to composition. They deter
mine exposures the modern and positive 
way-with a Weston Exposure Meter. 

The untiring "electric eye" in the ex
posure meter never guesses. It properly 
gages the photographic light regardless of 
whether exposures are made in sunlight or 
deep shade, in various climes, or in moun-

A photo-cell exposure meter 

tainous country. Thus film wastage is elim
inated and disappointment over the loss of 
prized pictures is a thing of the past. 

Miniature camera owners will find this 
exposure meter an invaluable aid in obtain
ing uniformly high-grade negatives-nega
tives that will be worthy of enlargement ex
pense. For the motion picture enthusiast 
an exposure meter is indispensable. It not 
only eliminates film spoilage, but assures 
a uniformity of film that brings complete 
satisfaction when projected on the screen . 

• 

New Treatment of Radium 
Poisoning 

FUTURE sufferers from radium poisoning 
may have hope for recovery by a method 

now being developed by Robley D. Evans, 
physicist of the University of California 
and Dr. R. Ware of the Los Angeles Gen
eral Hospital. 

These investigators are now trying it out 
on the few survivors of the unfortunate 
luminous dial paint workers of 10 or more 
years ago, and so far the results are prom-
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Ismg. Since radium workers in mines and 
in laboratories will always be exposed to 
the dangers of this dread form of poisoning, 
development of a successful method of 
treatment is much needed. 

The method follows the work of Dr. J .  C. 
Aub, Prof. F. B.  Flinn, and Dr. S .  M.  Seid
lin and depends on the fact that calcium 
and radium are very similar in chemical 
properties. The calcium absorbed by the 
body goes mainly into the bony structure 
and therefore the radium also accumulates 
there. Since the bones are comparatively 
permanent in composition the radium re
mains in place, giving off radiations which 
wreak destruction on the blood-producing 
centers as well as on the surrounding bone 
structure. 

Now an excess of parathyroid gland hor
mone will disturb the normal calcium 
metabolism, causing the system to lose an 
excess of calcium. Consequently it ought to 
eject radium too. Of course, after this de-

Right: The same scene 
as the one above, but 
improperly exposed as 
a result of determin
ing time "by the eye" 

pletion of the calcium has gone far enough 
the diet must be made rich in calcium to 
give the bones a chance to regain their 
proper strength. 

Essentially the process is a rinsing out of 
the radium-contaminated calcium and a sub
stitution of fresh pure calcium. It is a dras
tic treatment. 

To date it has speeded up the rate of 
elimination of radium to three times the 
normal rate. This is not yet enough to save 
the life of a victim, but information gained 
in these experiments has made possible a 
modified treatment which it is hoped may 
at least lengthen the remaining life span 
for those victims who have had radium 
poisoning for a decade or more .-Science 
Service. 

• 

"Soft" Milk 

COMING generations of babies may be 
spared stomach-aches and their parents 

spared dreary hours of floor-walking, if the 
discoveries of Lyman, Browne, and Otting, 
reported in Industrial and Engineering 
Chemistry, bear fruit. These three chemists 
conceived the idea of putting cows' milk 
through a regular water-softening plant, 
such as many factories use to prevent scale 
from forming in boiler tubes. They found 

Le/t: A properly ex
posed photograph, the 
timing of which was 
determined by the ex
posure meter describ
ed in these columns 
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that this softening process made cows' milk 
very much easier on baby's stomach, be
cause it removed some of the calcium natu
rally present and thus resulted in the 
formation of a soft, flaky curd in baby's 
stomach instead of the hard, dense curd 
which often causes baby's discomfort. 

It was found that an ordinary zeolite 
water-softener would remove about 20 per
cent of the calcium present in milk, pro
vided the milk was slightly acidified before 
processing. Milk thus modified curdles in 
the stomach in small, flocculent granules 
which digest rapidly. The sponsors of this 
process state that the appearance and taste 
of the milk are not appreciably altered 
by the zeolite treatment .-A _ E. B. 

-

American Grub Now Kills Snakes 

CACTOBLASTIS cactorum, the little 
imported American grub that has re

claimed more than 3,000,000 acres of 
prickly-pear-infested land in northeastern 
Australia by the simple process of eating 
down the pear and killing the roots, is 
winning additional fame in some districts 
as the slayer of the Queensland adder. 

The adder, regarding the grub as a pest, 
eats it and dies from its meal. It is passing 
with the pear at a surprising rate. 

One explanation is that the adder's mo
tive for eating the cactoblastis is  not 
hunger, but revenge. The destruction of the 
prickly pear cactus is robbing the snake 
of his shelter, and he regards the grub as 
nothing less than a home wrecker. The loss 
of his shelter has probably made the adder 
an open mark to emus and other birds 
which prey on his young and on the eggs. 

-

Fruit Ice Creams Improved 

THE familiar chunk of ice that almost 
always marks each bit of strawberry or 

peach or whatever it may be that is used 
in fruit ice creams will be a thing of the 
past when a new method of handling the 
fruit used in frozen desserts is generally 
adopted by ice cream manufacturers. The 

Science Sen Ice photograph 
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A routine performance in the line of duty, was the way Lieut. Commander 
Knefler McGinnis characterized the flight of six Navy planes from San Fran· 
cisco to Honolulu, January 1 1 ,  1934. Without mishap the planes flew along 
the course, shown on the map above, which was patrolled by the naval vessels 
noted. The total time of the flight was 24 hours and 56 minutes for a distance 
of 2400 miles. The aviators encountered fog, but maintained their schedule 

process, developed by dairy specialists at 
the State Experiment Station at Geneva, 
New York, involves the freezing of the 
fruit in a syrup at a very low temperature, 
followed by soaking for a short . period in 
the syrup after thawing before incorporation 
in the ice cream mix. Fruit treated in this 
way does not freeze any harder than the 
ice cream itself, as the freezing point is 
lowered by the sugar which penetrates into 
the fruit. 

The Experiment Station has just issued 
a bulletin describing the process and re
porting on tests of the new method in the 
Station dairy laboratory. It is entitled, 
"Frozen Fruits for Ice Cream" and has been 
prepared by Prof. J .  C . Hening and Dr. 
A. C. Dahlberg. In addition to the experi-

mental work, the bulletin gives directions 
for making fruit ice creams on a commer
cial scale. 

• 

Artificial Marble 

IMITATION marble is now being manu
factured by a patented process described 

in Solvent News. An exact likeness to a 
real marble slab is first obtained on a pho
tographic film by the use of color filters. 
The design is then transferred to a trans
parent cellulose plastic compound in sheet 
form. This, in turn, is colored to give 
opaque and translucent effects as desired, 
and finally laminated between two pieces 
of glass. 

The resulting product looks exactly like 
the original marble but has the advantage 
of greater durability, is more easily cleaned 
and can be perfectly "booked" or matched 
in graining, ordinarily a long and expensive 
process where quarried marble is used. 
-A . E. B. 

• 

Setting the Clock Back to 
Tomorrow 

E NORMOUS disks, spinning at high 
speed in an almost perfect vacuum, 

will replace the familiar generators and 
motors of modern electrical plants. Thus 
Dr. R. J .  Van de Graaff, brilliant young 
physicist of the Massachusetts Institute of 
Technology, prophesied before the recent 
meeting of the British Association for the 
Advancement of Science at Leicester, 
England. 

A typical formation of frost "feathers," more common on Mt. Washington 
than anywhere else in the country, is shown in the above photograph. These 
"feathers" built out three feet in 12 hours at 10 degrees above zero. Strangely, 
the formation "grows" into the wind, the wind blowing left to right in photo 

These disks would be great electro-static 
machines, producing direct current elec
tricity at tremendously high voltage. The 
vacuum would be necessary in order to pre
vent the production of tremendous sparks 
that might wreck the whole machine and 
would in any case prevent the electricity 
from being led out on wires to be usefully 
employed. Dr. Van de Graaff believes that 
vacua sufficiently high to insulate the ma
chines against such electrical breakdown 
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can be produced, even in the large hous
ings that would be required for the indus
trial production of current by electro-static 
machines. He exhibited designs for such 
machinery. 

If Dr. Van de Graaff's prophecy is real
ized, it will be, in a sense, progress made 
by setting the clock back. For the electrical 
machines that were used by the 18th Cen-

One of the Madaras rotors, showing 
corrugated shell and cap at the top 

tury school of "natural philosophers" of 
which our own Dr. Benjamin Franklin was 
a brilliant member, were all of the electro
static type. They generated electricity by 
friction on large disks. Instruments of the 
same kind are still used for special pur
poses in laboratories. 

The trouble with such machines has al
ways been that the air was not a sufficient 
insulator to prevent sparks, after a certain 
potential had been built up. For this rea
son the development of the electric age 
had to await the discovery that electricity 
could be generated in another way, by 
moving a conductor in the field of a magnet. 
All our present generators are elaborate 
arrangements of magnets, past which sys
tems of wire coils are rapidly moved, with 
arrangements for capturing and leading off 
the current thus produced. They are the 
best we have ; but their working efficiency 
is admittedly not as high as could be at
tained, at least in theory, by properly ar
ranged and insulated electro-static ma
chines. Dr. Van de Graaff believes that such 
theoretically possible machines can actually 
be built. ( See also article on page 132.
Ed. )  

Dr. Van d e  Graaff has attracted much 
attention among physicists by the simple 
but tremendously impressive electro-static 
machines he has already built, first at 
Princeton and latterly at the Massachusetts 
Institute of Technology. These have pro
duced "artificial lightning" measured in 
hundreds of thousands of volts, used in 
atom-smashing experiments.-Science Ser-
vice. -

Fiber Pan Improves Pies 

PAPER pie plates are no novelty, but 
heretofore they have been used only 

after the pie is baked. Nothing had been 
found to take the place in the oven of the 
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old-fashioned tin pie-pan until a treated 
fiber board pan made its appearance re
cently. The fiber board is impregnated with 
titanium oxide, making it resistant to oven 
temperatures. This new style pie-pan is 
finding a ready sale to bakers of pies who 
can put their wares through their ovens in 
these fiber pans which, it is  claimed, help 
produce as dry and flaky a crust on the 
bottom as on the top of the pie.-A . E. B. 

-

Madaras Rotor Power Plant 

INTERESTING experiments have recently 
been made at Burlington, New Jersey, 

on one unit of a rotor power plant, the 
ingenious invention of Julius D. Madaras. 

The rotor power plant, as shown in  the 
artist's diagram, is  to consist of a number 
of large cylinders-each 90 feet high and 
22 feet in diameter_ These units, when 
turned about on their own axes in a wind, 
generate a large lateral force by what is 
known as the Magnus Effect. This force is  
many times greater on the spinning cylinder 
than on the same cylinder at rest in a 
wind. Each spinning cylinder is mounted 
on a car or truck which travels on a cir
cular track. By properly adjusting the rev
olutions of the cylinder to the speed of 
the wind, a great tractive effort will be 
exerted, driving the whole system round 
and round the track, with appropriate 
reversal of the cylinder in rotation when 
changing its direction of travel relative to 
the wind. Each car will carry a large elec
tric generator geared to the wheels. As the 
wind pushes against the spinning cylinder 
and moves the car along the track, the 
wheels will drive the generator and de
velop electric power, just as a motor on a 

An artist's drawing of the set-up 
of a Madaras rotor power plant 

street car running down-hill acts as a gen
erator and feeds electric power into the 
line. 

On a track one half mile in diameter, 
40 rotors would be required and 50,000 
kilowatts would be available in electric 
energy. It is claimed by the inventor, and 
his calculations have been checked up 
by public utility experts, that the cost of 
power will average far less than the average 
cost with either a steam or a hydro-electric 
plant. 

Of course, a great many mechanical and 
electric problems remain to he solved, but 
the project is one of importance. 

One of our photographs shows a rotor 
as it is  set up at Burlington, New Jersey, 
with corrugated outer shell, and the top 
capped. Another shows the huge internal 
tower on which the outer shell rotates with 
a minimum of friction. The outer shell is 
driven by a large steel shaft, running from 
the very bottom of the structure. While the 
shell is of corrugated d ural, the internal 
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structure of the tube is  of welded steel. 
Coefficients of pressure on the tower have 

been obtained by coordinating the indica
tions of four thrust dynamometers at the 
base of the rotor with the readings of a 
number of anemometers placed on towers 
at strategic points. 

The next step will be the construction 
of a complete rotor plant somewhere where 
the wind is steady and appreciable in 
magnitude. These experiments are being 
very carefully watched by aerodynamicists 
and electric power executives and techni
cians-A. K. 

• 

Danger on the Ground 

CHARLES DOLLFUS, Curator of a 
French aeronautical museum, a bal

loonist and an expert on lighter-than-air 
craft, has flown thousands of miles in 
airships and crossed the Atlantic on the 
Gra! Zeppelin in its trip to the Chicago 
Century of Progress. Arrived at Chicago, 
he took a ride in a new three-wheeled 
streamlined car, which turned over in a bad 
accident. M_ Dollfus has only recently 
emerged from the hospital. Joining in the 
discussion of the papers ( reviewed in 
the following paragraphs )  by Dr. Arnstein 
and Commander Fulton, he pointed out 
that engineers were too prone to think 
mechanical equipment alone could ensure 
safety in transportation. In the case of 
airship navigation, M. Dollfus stressed the 
immense importance of personnel. Thus, 
on the Gra! Zeppelin, each man takes only 
a four hour shift, and there are three 
men to every man really required. It is 
true that this superabundance of crew 
means loss of payload, but what a record 
this system of plenty of hands and gen
erous relief for men on duty has earned for 
Dr. Eckener in the Graf Zeppelin !-A.  K. 

-

Airship Progress 

THE American Society of Mechanical 
Engineers recently had the privilege 

of hearing two eminent airship men lec
ture to its members : Commander Garland 
Fulton, of the Bureau of Aeronautics, 
Navy Department, and Dr. Karl Arnstein, 
Chief Engineer of the Goodyear-Zeppelin 
Corporation. Their authoritative and up-

The welded steel tower on which 
rests the outer shell of a rotor unit 
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to-date papers were so closely allied that 
our readers may prefer a joint review. 

The most important improvements in 
performance of future airships will come 
through developments in the power plants. 
Since in an airship thrust must be not 
only reversible, but also applicable in an 
upward direction ( for complete flexibility 
in maneuvering, particularly near the 
ground )  the airship's power plant is  con
siderably more complicated than that of 
the airplane. Again, the long cruising 
range of the airship necessitates complete 
reliability. No wonder that the power
plant weight of existing airships is  ab
normally high-and that is why the great
est room for improvement exists in the 
power plant. 

Airship engines hitherto have been of 
the water-cooled type. There is no rea
son why they should not be air-cooled, 
but arrangements for i�ternal mounting 
and for the reversing and tilting propeller 
may be somewhat cumbersome for air
cooled engines. 

It is highly desirable to use a heavy 
fuel-oil engine in airship work, to de
crease fire hazard and reduce fuel con
sumption. Efforts to obtain a light-weight 
compression-ignition engine to burn heavy 
fuel have not been entirely successful as 
yet, but the British engine described below 
holds great promise. Recent work on 
safety fuels, usable in the ordinary spark
ignited internal-combustion engines, yet 
having a flash point of about 115 degrees 
Fahrenheit, is very promising. 

An airship must always be in approx
imate static balance for efficient navigation. 
As fuel is consumed this balance is broken 
and compensation is made by condensing 
the water in the exhaust gases. Such "water 
ballast recovery" means large radiators of 
considerable resistance and hence a loss 
in speed, and also weight and complication. 
The most likely method for supplanting the 
water ballast recovery system is the pos
sibility of using "hydrogen ballast" ; that 
is, burning hydrogen from the gas bags 
in the engines. With hydrogen as a fuel, 
consumption of fuel could be exactly bal
anced by the decreased content and buoy
ancy of the gas cells. Engines and car· 
bureters functioning with hydrogen are 
perfectly feasible, but there is then risk 
of fire. It is now proposed to combine 
the good features of both helium-inflated 
and hydrogen-inflated airships by carrying 
hydrogen in interior ballonets or bags com
pletely surrounded by helium. This scheme 
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will permit higher lifts, fuller ini tial in
flations, reduced dead weight, and lower 
drag. It is most gratifying to learn that 
the Navy is now trying out this plan on a 
comparatively small non-rigid airship of 
300,000 cubic feet. 

The public is  inclined to be contemp
tuous of the speed of the airship.  There 
are very good reasons why airship speeds 
can not be suddenly jumped from the 
present speeds of 80 to 85 miles per hour, 
to the much better sounding 100 miles 
per hour. To overcome the added drag at 
high speed means more power plant and 
hence weight. But what is equally seri
ous is that to withstand the pressures of 
high speed, the structure must be made 
much stronger and heavier. In fact it is 
quite possible that rigid airships of the 
fabric covered type are unsuitable for high 
speeds. Rather, the added strength may 
have to come from an airship with a thin 
metal covering, placed under tension by 
internal pressure-in other words, the 
metal-clad type which we have had oc
casion to describe in these columns.-A .K. 

-

A British Compression-Ignition 
Engine 

A FTER five years of research on single 
1\. cylinder units, the Bristol Aeroplane 
Company has produced a compression-igni
tion engine, the Phoenix, working on the 

Side view of a Phoenix engine, in
dicating placement of accessories 

four cycle principle, and developing 350 
horsepower in its nine cylinders. The net 
dry weight is 990 pounds, which is not 
excessive for an engine of this type, em
ploying ordinary commercial heavy fuel. 
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Tests both on the motor dynamometer and 
in flight have been satisfactory. 

This information and three pictures are 
all that the British Air Ministry has re
leased to-date. 

Will our readers look at the photo
graphs of the engine and join us in guess
ing ? 

There is no carbureter and there is a 
two-way pipe at the rear of the engine, 

Rear of Phoenix engine ; compress
ors for fuel are above center line 

with what looks like a throttle lever at 
its side. The rear view of the engine 
looks as if there was a good deal more 
than an ordinary crankcase involved. OUf 
guess is that air is drawn in through the 
pipe and considerahly compressed in a 
compressor huilt right into the engine. 
From this compressor the air at high 
pressure is drawn through induction pipes 
to each cylinder. 

The fuel is evidently drawn into small 
reciprocating compressors. From this fuel 
pump or compressor hank the fuel is 
led through a narrow pipe into each cylin
der and presumably admitted at just the 
right point of the stroke. The fuel, mix
ing with the high compression air charge, 
is self-igniting. Each cylinder has four 
valves, two inlet and two exhaust. The 
cycle is the ordinary four·cycle : intake 
at high pressure, further compression in 
the cylinder, instantaneous admission of 
the fuel, compression-igllltlOn, working 
stroke and then exhaust. If our hypotheses 
are wrong, we shall learn in a few months. 
The main point is that a practical com
pression-ignition engine for aircraft use 
IS now available.-A. K. 

-

Continual Watchfulness 

ON a recent visit to Newark Airport, 
New Jersey, we noted that the opera

tions managers of the various airlines all 
wore a watchful, slightly worried air. 

Mr. Richard W. Robbins, President of 
Transcontinental & Western Air, an airline 
operator who is making a great reputation 
for himself, explains this strain hy an in
teresting story. Operators are constantly in 
touch with the various planes of their 
systems by means of two-way radio tele
phone. Generally this is helpful. It is bet
ter to know than to wonder whether some
thing is wrong. Sometimes even the two
way radio fails to bring peace of mind. 
Thus, at one time during the night, Mr. 
Robbins received a message to the effect 
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Sleeping berths installed in an Eastern Air Transport plane 

that a pilot had lost a cylinder from his 
engine. The next message was to the ef
fect that the plane was in flames. Nothing 
more was heard for six hours ! Fortunately 
this was a plane being ferried from one 
airport to another without passengers. The 
pilot, a tenacious and plucky man, would 
not leave his ship until every hope of 
saving it had gone. He "bailed out" only 
at the last moment and landed in isolated 
territory from which he could send no 
message. 

The pi lot reported that a great peace 
came over him as he left the burning ship 
and sailed down calmly through space_ 
To see the ship fall ablaze through the 
sky was an awe-inspiring sight. 

1£ operators have to think of these 
things, it is no wonder they look wor
ried sometimes. It is because they worry 
that air travel is so safe.-A . K. 

-

Ozone Causes Gas Engine Knock 

OZONE is an exceptionally active form 
of oxygen. The idea of feeding ozone 

to the carbureter of an automobile engine 
in order to produce quicker and more com
plete combustion has been suggested often. 
But recent research by the Bureau of 
Standards discourages this scheme, for it 
has been found that ozone is more potent 
in causing detonation, or "fuel knock," 
than tetra· ethyl lead is in suppressing it. 
As little as .002 of 1 percent will cause 
an increase in detonation equal to that oc· 
casioned by substituting regular gasoline 
for premium gasoline. By using somewhat 
higher concentrations--up to .01 of 1 per
cent-regular and premium gasolines were 
made to knock as badly as does kerosene. 
These concentrations of ozone, however, had 
no effect on power or efficiency when the 
compression of the engine was such that 
no detonation occurred. 

While the average motorist is more inter
ested in suppressing detonation than in 
obtaining it, and while stratosphere flights 
are still too far in the future to cause con
cern over the possible effect of ozone on 
the engines used in that region, this dis
covery gives automotive and petroleum tech· 
nologists a new tool with which to study 
detonation and to test theories. As ozone 
and tetra· ethyl lead have opposite effects 

of the same order of magnitude, a study 
of the action of ozone may throw light on 
the mechanism whereby tetra·ethyl lead sup· 
presses detonation.-A. E. B. 

• 

A Built-in Passenger Gang Plank 

ON one of the latest Pitcairn Autogiros, 
a built·in step ladder or gang plank 

has been provided which makes passengers 
independent of portable ladders for entry 
into the cabin. 

A hoye: The built-in passenger 
gang-plank on an Autogiro partly 
withdrawn from its housing. Below: 
The ladder fully extended for use 
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Normally the ladder is entirely concealed 
in the fixed wing of the autogiro. When 
the ladder is thus telescoped into the wing, 
a steel spring clip holds it in place. To 
use the ladder it is only necessary to reach 
into a small slot in the under· surface of 
the wing, unlatch the spring, pull the lad· 
der out to its full length, and then let it 
fall to the ground. Reversing the process 
is equally simple.  The ladder is made of 
welded chrome·molybdenum tubing for 
lightness and strength.--A . K. 

-

Sleeping in Flight 

EASTERN Air Transport now offers 
sleeper berths on its run between New 

York and Atlanta, in the large Curtiss· 
Condor planes. The interior of the transport 
plane certainly resembles a Pullman sleeper 
in our photograph ! The length of each 
berth is six feei five inches ; the width is 
two feet four inches. Steel tubing, so cur· 
rent in airplane practice, is used for the 
construction of the berths, which can be 
taken down or made up with ease. 

Reading lights, call buttons, Pullman
type draw curtains, clothes hangers, cloth· 
ing nets, sheets, blankets, and pillows add 
to the comforts of life. There are individual 
ventilators, regulated at will in both upper 
and lower berths. It has been customary 
to complain of the discomforts of Pullman 
sleeper travel, and to say how nice it was 
to avoid them by flying ! Now the same 
complaints will be made of the airplane. 
The only difference is that instead of three 
or four sleeper nights across the continent 
one will be the limit of "torture" for the 
air traveler.-A. K. 

-

Fireproofing Airplanes 

A S a general rule we make it a point to 
.fl. exclude from these columns any ac
counts of chemical developments unless we 
are able to obtain full technical details and 
to verify the scientific accuracy of the in· 
formation. This policy is necessary to pro· 
teet our readers against the many pseudo
scientific reports of a sensational character 
that frequently find their way into the non· 
technical press. If such chemical "quack. 
ery" appears to be harmless, we ignore it ; 
if it seems to threaten to mislead the public 
in a dangerous direction, we expose it. 

We are tempted to make an exception to 
this policy, however, to report what seems 
to be a promising discovery by an officer in 
the Belgian Aviation Reserve Corps-a sys· 
tem of rendering airplanes fireproof. The 
reports of his experiments seem to be 
authentic and although the chemical details 
of his invention have not been revealed, it 
is quite likely that this reticence is due to 
a desire to preserve a military secret. 

The inventor gave the following explana· 
tions to an eye witness of his experiment : 
"My device consists of partitions, screens, 
or panels which contain chemical products 
with the property of resisting, not only the 
effects of flames of a fire, but also the heat 
intensity of a brazier, no matter what the 
nature of the generator producing the flame 
and heat. Among other properties, this de· 
vice fails to give off any chemical emana
tions which are either toxic or merely dis
agreeable." 

The inventor has given no details relative 
to the nature of the product or products 
employed. It is known that these "anti ·fire" 
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and "anti·heat" substances are not metallic 
or of wooden base. They appear in the form 
of rigid plates which are not very thick. 
The inventor asserts that their weight per 
square meter "remains within the limits 
set for materials to be used in airplane 
construction." The following results illus
trate the first tests carried out : an airplane 
hood covered with the new product was 
placed near a fire which gave out heat of 
1100 to 1300 degrees, Centigrade. The hood 
contained a gasoline tank, a metallic mail 
box, and the inventor. Container and con
tents suffered in no way from the heat. 
-A. E. B. 

-

Pin Worms Exonerated 

THE lowly pin worm, which both popu
lar and medical opinion has blamed as 

a cause of appendicitis, is seldom if ever 
responsible for this trouble, except in most 
exceptional cases. This conclusion is  stated 
after an examination of 26,051 surgically 
removed appendixes by Dr. Harold Gordon, 
of the University of Michigan Pathology 
Department, in an article in the Archives 
of Pathology. 

Some authorities have held in the past 
that pin worms, finding their way into the 
appendix, irritated the walls of the organ, 
making openings for the entrance of inflam
mation producing germs. In all his thou
sands of cases, Dr. Gordon found the 
parasites present in only 311 ,  and of this 
number, only 12 showed any injury to the 
delicate mucous membrane inside the or
gan. Even these cases did not show that 
germ infection had followed at the point 
of the lesions. 

Although pin worms are not a cause of 
appendicitis, infection of the organ with 
the parasites has increased in recent years, 
probably due to the increased eating of 
uncooked vegetables and fruits, Dr. Gor
don found. In 20,969 appendixes examined 
up to 1931, the "oxy-urids" were present 
in 1 .04 percent of all, while, with the addi
tion of 5082 specimens since, the percentage 
has risen to 1 .19. The earliest specimens, 
running back to 1894, showed the smallest 
percentage of pin worm infection. Since 
the modern diet is generally better for 
health than the old, however, and since the 
worms do little or no harm, the increased 
occurrence of the parasites means little and 
could easily be reduced by careful washing 
of fresh foods, Dr. Gordon believes. In
festation is most common in the first de
cade of life and practically unknown aftcr 
the age of 46 in Michigan, he found. 

• 

Water Erodes Steel 

WA TER jets cutting, or eroding, the 
edges of test pieces of the hardest steel 

in a few minutes are a feature of a test 
carried out by the Westinghouse Electric 
and Manufacturing Company. The test 
pieces, small but solid, are screwed into 
diametrically opposite points in the rim of 
a disk which may be revolved at many 
thousands of revolutions per minute so that 
the test pieces cut through the fine jet of 
water. 

The question of metal erosion is fast 
becoming a problem of prime importance 
in many of the present day applications 
which are subjected to its destructive in
fluence. The pitting of ship propellers and 
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Finger points to water jet in machine for determining erosion of steel by water 

hydraulic turbine runners has long been a 
problem. Numerous investigations have 
been made in this country and in Europe 
in an effort to determine the cause of such 
pitting of metals. In one report covering 
data on 225 water turbines, 90 showed 
erosion to a more or less marked degree. 
Steam turbine blades and airplane propel
lers are also subjected to erosion. 

This wearing action was first thought to 
be of a chemical nature, the only part 
attributed to erosion being that of carrying 
away the products of corrosion. No doubt 
the two actions, chemical and mechanical, 

A bove: Sample ready for test ( left ) 
and eroded pieces. Below: 200,-
000 impacts of water jet, at veloc
ities noted, produced these effects 
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aid each other, but in most cases one or 
the other will be the predominating factor. 
The present opinion is that the erosion is 
caused by the impingement of water drops 
on the fast moving parts in the case of 
airplane propellers and steam turbine 
blades and to high pressures built up due 
to collapsing cavities in the case of hy
draulic turbines and ship propellers. The 
theoretical pressure built up on the surface 
of the metal upon impact with a drop of 
water has been calculated by several in
vestigators to be from 50,000 to 70,000 
pounds per square inch for a velocity of 
1000 feet per second. Pressures in the 
order of 140,000 pounds per square inch 
may result from collapsing cavities of wa
ter-hammer effect. 

To withstand these high pressures it is 
necessary that new and harder material be 
found. Before applying new alloys, how
ever, some knowledge of their erosion-re
sisting properties should be collected. It 
would hardly be desirable, however, to wait 
until such information has been obtained 
from ordinary service operation. A means 
must be provided for rapid determination, 
by accelerated erosion tests, of the probable 
behavior of the various alloys when sub
jected to conditions similar to, but very 
much more severe than, those met in ser
vice. Hence the water jet tests from which 
many data have been obtained. 

• 

New Anesthetic 

EXPERIENCE with a new anesthetic 
which is injected directly into the 

blood and which may prove as valuable as 
ether for certain types of surgical opera
tions was reported by Dr. Gavin Miller of 
Montreal to the Canadian Medical Asso
ciation. 

The new anesthetic is called evipan and 
was produced by a German pharmaceutical 
manufacturer. It has been tried extensively 
in Germany and England. Only one death 
was attributed to the anesthetic in over 
20,000 cases in which it was used. Chem
ically, evipan is known as the sodium salt 
of N-Methyl-C.-C.-cyclohexenyl-methyl-bar
bituric acid. 

The anesthetic, injected directly into the 
blood stream through a vein in the arm, 
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produces a deep, normal sleep within 30 
seconds. The operation can be started im· 
mediately. After the operation the patient 
awakens easily and gradually without any 
unpleasant after·effects. In Dr. Miller's ex· 
perience, evipan is more effective if mor
phine or a similar drug is given first. 

"If further investigation confirms my 
present experience," he concludes, "this 
drug may become as valuable to the sur
geon as ether or novocaine for suitably 
chosen operations."-Science Service. 

• 

British Roadway Tunnel 

A SUBMARlNE highway tunnel, 2.13 
miles long and 44 feet in internal 

diameter under the Mersey River, in En
gland, has been built to improve com
munication between Liverpool and Birken
head, and also to connect extensive high
way systems which at present are separated 
by the river. The two towns, of 1 ,000,000 
and 150,000 population, respectively, are 
on opposite sides of the river, but hitherto 
have been connected only by ferry steamers 
and the tunnel of the Mersey Railway, a 
local electric line. The main part of the new 
vehicle tunnel is complete, but some of the 
auxiliary works remain to be completed, 
and it is expected that the new route will 
be opened to traffic early in the summer of 
1934. 

The main portion of the tunnel, 5274 
feet, or about a mile in length, is of cir
cular section, 46 feet 3 inches in outside 
diameter and 44 feet clear diameter inside 
the lining. It is in a fissured and water
bearing sandstone formation and has a 
lining of cast-iron segments filled with con
crete on the inside. A reinforced-concrete 
deck or floor, 18 inches below the horizon
tal diameter, provides a 36-foot four-lane 
roadway and two 4-feet sidewalks for the 
use of the patrolmen and tunnel staff. Two 
partition walls supporting this deck form 
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a large central compartment for pipe lines 
or for some special form of transportation 
that may be developed in the future, while 
the two side areas are for the fresh -air 
supply to the tunnel. 

In the main parts of the approaches on 
each side of the river, the tunnel is prac
tically semicircular in section, with an in
vert about 1'1;2 feet deep below the roadway 
slab. In these main approach tunnels the 
roadway width is 36 feet. On each side 
of the river there is a dock-side branch 
approach, consisting of a horseshoe tunnel 
26'12 feet in inside diameter, with a 19-foot 
roadway for two lanes of traffic. In both 
the main and dock-side approach or sub
terranean tunnels the entire invert space 
below the deck slab forms the conduit for 
the fresh-air supply. 

The four open-cut approaches aggregate 
about one quarter of a mile, making the 
total length of roadway about 2 .87 miles 
including the auxiliary or dock-side 
branches. On the direct route the length 
between main entrances is 2 .13 miles, while 
between the dock-side entrances the dis
tance is 2 .08 miles.-E. E. R.  Tratman, in 
Engineering News-Record. 

• 

Nickel's Fight for Life 

NICKEL, so named because it was the 
"bad boy" of the metallurgical world, 

has become one of the most substantial 
citizens in the industrial empire. This de
velopment, during the past 50 years, pro
vides a striking example of the value of 
scientific research. 

Fifty years ago, says S.  J. Cooke, in 
Industrial and Engineering Chemistry, 
nickel was worth a dollar a pound, and 
at that time the famous Krupp firm is said 
to have rejected, with more or less amuse
ment, a suggestion that nickel might be 
used in the manufacture of armaments, on 
the ground that there was not sufficient 
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nickel in the world to warrant experimenta
tion in this field. Today, as the result of 
research, the Sudbury area in Canada sup
plies more than 90 percent of the world's 
consumption, which amounted to 57,000,000 
pounds in 1932. An investment of more 
than 50,000,000 dollars is represented by 
this gigantic enterprise and thousands of 
employees earn their livelihood in this 
thriving industry. 

While production of nickel rose slowly 
in the years before the World War, the 
demand for armament purposes doubled the 
output in 1918. Then the consumption of 
nickel dropped to negligible quantities. 

Volumes might be written about nickel's 
post-war progress. In many ways it  is  more 
spectacular than the chronicles of the early 
days. A huge enterprise, suddenly crippled. 
turned with courageous resourcefulness to 
make a place for itself in the ways of peace. 
For several years the situation seemed 
hopeless. Then slow and persistent research 
began to show results .  How well the task 
of creating a peace-time work for nickel 
has been accomplished is evidenced by the 
fact that today it is used for hundreds of 
purposes and the world's annual consump
tion is 20,000 t ons greater than it was at 
the peak of the war-time nickel demand.
A. E. B. 

-

"Safe" Dry Cleaners SOInetimes 
Dangerous 

EXPLOSIONS of "safe" dry cleaning 
fluids have added another hazard to 

home dry cleaning efforts. Some of the so
called safe solvents sold for home use 
have been found to be decidedly unsafe. 
Fluids demonstrated to have been perfectly 
safe when first used have exploded after 
being used a few times. 

This contradictory behavior has been 
simply explained by the results of labor
atory experiments. These dry cleaning flu-

LIVERPOOL 
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heading 

Diagrams of the Mersey River Tunnel which is described in detail in the columns above 
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Men who " know it all�� 
are not invited to 

read this page 

THIS page is not for the wise young 
man who is perfectly satisfied with 

himself and his business equipment. 
It is a personal message to the man 

who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
eonfidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called "What an Executive Should 
Know" and it will be sent without obli
gation. 

It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con
tributors to this new Course are : 

ALFRED P. SLoAN, JR. , President, Gen
eral Motors Corporation. 

FREDERICK H. ECKER, President, Met
ropolitan Life Insurance Company. 

HON. WILL H. HAYS, President, Mo
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

BRUCE BARTON, Chairman of the Board, 
Batten, Barton, Durstine & Osborn, Inc . ,  
Advertising Agents. 

DR. JULIUS KLEIN, The Assistant Sec
retary, U. S. Department of Commerce. 

For the Man who wants to he 
Independent in the next 5 years 

THE little book pictured above should be 
read by every man who expects to win a 

secure place f or himself in the next five years. 
It explains some of the changes which are tak
ing place in the business world today. It tells 

how you can equip yourself to take your place 
in the new business structure with confidence 
and increased earning power . It contains the 
condensed results of 20 years' experience in 
helping men to forge ahead financially. 

JOHN T. MADDEN,  Dean , School of 
C om m e r c e ,  A c c o u n t s  a n d  F i n a n c e ,  
New York University. 

HUBERT T. PARSON, President, F. W. 
'Voolworth Company. 

M. H. AYLESWORTH, President, Na
tional Broadcasting Company. 

THOMAS J. ·WATSON, President, Inter
national Business :Machines Corpora
tion. 

DEXTER S. KIMBALL, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these ? Here are a few exam
pIes, selected from many hundreds, show
ing how this organized knowl edge is 
translated into added earning power : 

CA S E  1 .  Works E n g i n e e r ,  salary 
$6,000 ; now Vice-President and Gen
eral Manager, salary $18,000. 

C A S E  �. Local Manager at $5,�00 ; 
now Regional Manager, salary $15,000. 

C A S E  3. Production Manager, salary 
$6,000 ; now President, salary $�1,600. 

Send for this Booklet 
For the man who is perfectly content 
with himself and his job, the Alexander 
I-hmilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book
let pictured at the left costs nothing and 
places you under no obligation. 

To the Alexander Hamilton Institute. 696 Astor 
P l a c e ,  N e w  Y o r k  C i ty .  ( I n  C a n a d a ,  a d d ress 
Alexander Hamilton Institute , Ltd. ,  C.  P.  R. 
Building, Toronto.) 

Send me H'Yhut an Executive Should Know," wh ich I may keep without charge. 

NArtIE •.......................... .... _ ............................. . 

B USINESS 
A D})l{:ESS ••••.•••••..•..•..•..••.•••.•.•••.••.•••.••.••.•••••••••••• ....•.••••• _ ......................... . 
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ids are made up of regular dry cleaners' 
naphtha to which has been added enough 
of an inert solvent, carbon tetrachloride, to 
make them non-flammable_ One half carbon 
tetrachloride and one half naphtha makes 
a suitable mixture_ 

While in use the carbon tetrachloride 
evaporates more rapidly than the naphtha, 
thus leaving a mixture rich in naphtha and 
hence explosive_ Experiments show, for ex
ample, that when 37 percent of a total mix
ture originally composed of 43 percent car
bon tetrachloride and 57 percent naphtha 
had evaporated there remained a mixture 
made up of 29 percent carbon tetrachloride 
and 71 percent naphtha-a decidedly un
safe product. 

Fluids made up entirely of carbon tetra
chloride or other non-flammable solvents 
remain safe indefinitely.-Science Service.  

-

Motor Trains in Contrast 

S
O swiftly is motorization coming .to t�e 

railways that already an evolutIOn III 
equipment is taking place. 

The upper left train in the photograph 
is the Texas and Pacific two car train, now 
running daily between Fort Worth and 
Texarkana, Texas, a distance of 249 miles. 
It is equipped with two 12-cylinder gaso
line engines. An air conditioner changes 
the interior atmosphere every few minutes. 
Moderate streamlining reduces wind noises 
as well as wind resistance. Seventy-eight 
miles per hour is the maximum speed of 
this Texas Ranger. 

In the center of the picture is Britain's 
first streamlined railroad car, shortly to be 
introduced by the Great Western Railway 
between Reading and Slough. As yet Brit
ish operators have not taken to  the "articu
lated" train, preferring to experiment with 
individual self-contained units. The Brit
isher is of unique design, resembling a huge 
seaplane float. It has a seating capacity of 

Glass Pipes in Industry : The lab
oratory glass-ware of the chemist 
is probably responsible for the 
application of glass in commercial 
processes_ The above installation 
of glass piping has advantages of 
resisting the action of chemicals 
that would ruin any ordinary pipe 
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Comparative drawings of two American and one British motor trains 

69, is capable of 60 miles an hour and is 
driven by a single 130 horsepower oil
burning engine. 

In the foreground at the right is a photo
sketch of the Burlington Zephyr, product 
of the E. G.  Budd Manufacturing Company 
in Philadelphia. It is  hailed as the "last 
word" in motorization due to its full aero
dynamic lines and its 600 horsepower Diesel 
engine, capable of a maximum speed of 2 
miles a minute. 

Courtesy C enern1 l'lo.stics Inc. 
Durez, a new synthetic plastic, has 
made possible a "pee-wee" camera 
that takes real pictures, yet costs 
only 50 cents. Shown in fore
ground, the camera takes vest
pocket film and makes negatives 
that, as indicated in the back
ground and upper corner, are capa
ble of being satisfactorily enlarged 

-

Oxygen's Role in Corrosion 

T
HIRTY years ago, R.  W. Whitney, now 
vice-president of the General Electric 

Company, announced that the corrosion of 
metals was an electrochemical process and 
this view is now generally accepted, says 
Water Works and Sewerage. When a metal 

is in contact with even slightly acidic solu
tions, corrosion takes place by the chemical 
process of the metal replacing the hydrogen 
in the acid.  The acid dissolves the metal and 
thereby hydrogen is released. 

Released hydrogen coats the metal sur
face with an electrically charged layer that 
prevents the chemical reaction' from con
tinuing at the initial rate. If the hydrogen 
layer is built up to a sufficient thickness 
the reaction is practically stopped. However, 
under natural conditions, the hydrogen com
bines with the oxygen of the air or that 
dissolved i n  the water to form more water 
and solution of the metal goes on. The 
amount of oxygen available to remove the 
protective hydrogen blanket determines the 
extent of corrosion. 

Impure metals are corroded more quickly 
as a rule than pure metals. Electrochemists 
believe that this is due to the impurities 
taking up the oxygen. Contrary to the pop
ular belief, however, pure metals are subject 
to corrosion under the action of certain 
acid solutions. Prof. 0. P. Watts of the 
University of Wisconsin has recently shown 
that if  oxygen is absolutely excluded, cop
per will not corrode in a solution of sulfuric 
acid, a reaction that is very rapid in the 
open. 

The importance of the dissolved oxygen 
content of the atmosphere, of corrosive wa
ter and other liquids, is thereby once more 
emphasized as an important factor in the 
corrosion of iron and steel that costs Amer
iea a s taggering sum each day.-A . E. B. 

• 

Meteorite-Or What ? 

R
EADERS of scientific journals fre
quently report meteori tes, or supposed 

meteorites, found in their vicinities and 
such reports are usually turned over by the 
editors to some astronomical authority spe
cializing in meteors. In answer to one such 
report, Professor C.  C.  Wylie, of the De
partment of Astronomy at the Iowa State 
University, Iowa City, Iowa, and head of the 
Midwest Meteor Society, names three kinds 
of finds which have so odd an appearance 
that they are often reported as meteorites ; 
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"Light and porous material, a little dif
ferent from the ordinary power plant cin
der, may be made in three different ways 
-or at least we get specimens which are 
apparently made in the three different ways. 

"One of these is the foundry cinder, made 
by melting the sand surrounding the cast
ing which is being made. 

"Another is the straw·stack cinder. When 
a dry stack of straw on the farm is set on 
fire it sometimes burns with great heat. In 
the interior, where there is little air, the 
heat may be sufficient to melt the silicates 
in the straw. As the melting silica bubbles, 
a very porous cinder is formed. 

"The third is the fulgurite, which is 
formed when lightning strikes in a sandy 
soil. A similar fulgurite may be formed 
when a power line goes down and the high 
volt age current arcs into sandy soil. 

"I have seen no definitely authentic speci
mens of meteorites which are really 
porous." 

• 

Heredity to be Controlled by 
X Rays ? 

FOR generations it has beoo the dream 
of the experimental biologist to change 

the hereditary characteristics of animals 
and plants-to make and control variations, 
and to originate new species at will. In 
his attempt to do so he has subjected living 
matter to every sort of stress which he 
could think of-to the action of heat and 
cold, starvation and repletion, chemicals 
and electric currents directly applied. And 
always, no matter how great might be his 
injury to <In animal or plant, it continued 
to reproduce normally. The agriculturist 
was dependent upon the method of hy
bridization, cleverly using chance varia
tions, to perpetuate those improvements 
which he might detect in plants. 

Very shortly after the invention of the 
cold-cathode X-ray tube in 1899, it was 
realized that there was something very 
odd about the way in which these new elec
tromagnetic radiations affected living tissue. 
But the cold-cathode X·ray tube, because 
of its uncontrollably variable characteristics, 
was a poor tool, and for long the genetic 
action of X rays remained shrouded in 
complete mystery. 

In 1926, Dr. E. L.  Johnson employed a 
hot-cathode tube capable of yielding known 
doses of radiation of known characteristics. 
By a careful study of the effects of various 
exposures of X rays on the seedlings of 
tomatoes, sunflowers, and cosmos, she found 
that her seedlings not only developed the 
most unusual characteristics such as rib· 
bon·shaped stems, increased branching, 
dwarfing, doubled leaves and flowers, but 
developed a shorter period from planting 
to flowering. Also an initial decrease, fol· 
lowed by a marked increase in the growth 
rate. 

Many of the unusual characteristics were 
actually transmitted faithfully to following 
generations, and it was made clear that 
here was a field in the application of elec
tricity to plant growth which was worthy of 
the most vigorous investigation. Vigorous 
investigation has followed. Dwarf, giant, 
and odd-leaved tobaccos, odd tomatoes, 
mosaic maize and other grains, cotton 
strains in which the seed is free of the 
lint and which produce giant seeds, and 
rapidly maturing potatoes are but a few of 
the results of the toil of hundreds of work· 
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ers, who, all over the world today, are study
ing genetic effects of X rays. 

They have found that X rays have the 
power to perform a miracle which can be 
brought about by no other known agent, 
save cathode rays, under man's control to
day-the power virtually to cause evolution, 
to produce new forms of plant life whose 
descendants will be like themselves. 
Changes are due to the action of the rays 
on the chromosomes-those minute bands 
of protoplasm-fiber which lie at the center 
of every living cell and are responsible for 
every characteri stic of the plant or animal 
bearing them. Chromosomes can be broken, 
reunited, and deformed in dozens of ways 
by X rays, and, depending upon the minute 
nature of those deformities in the germinal 
cell of the plant, that plant and all its 
descendants may present variations. 

The possibilities, as applied to man's 
welfare, of being able to modify in con
trolled fashion the heredity of domestic 
plants are nearly endless. Even by the en
tirely empirical methods which have been 
used in the past, remarkable results have 
been achieved, and what may the future 
hold ? A cold-resistant orange type might 
result that would extend the citrus-fruit 
orchards much farther to the north. New 
vegetables and new flowers will always find 
a ready market if they are superior to old 
ones, and the general life-level of humanity 
will be raised at the same time.-From a 
talk by C. P. Haskins of the Research Lab
oratory, General Electric Company. 

-

Apparatus to Move Full Grown 
Trees 

IN the old days trees used to stay put
at least until they felt the sting of an 

axe. With the aid of modern tree moving 
machinery such as that shown in the ac
companying photographs, however, tree 
men now move and transplant 60· and 70-
foot trees like so many pots of crocuses. 
In other words, if  you want a 90-year old 
tree in your front yard, you don't need to 
wait for a sapling to grow up. You can 
have a veteran elm moved in tomorrow. 

The mover shown in one of the photos 

Above: A tree mover with a capac
ity up to 10 tons. Right:  A beau
tiful specimen of a huge tree load
ed on an arc-welded mover with 
a dead-weight capacity of 30 tons 
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is used to maneuver specimens weighing 
up to 30 tons or more. It's all steel-and 
it's all·electric welded in the shops of the 
Davey Tree Expert Company, Kent, Ohio. 
The smaller mover carries loads up to 
around 10 tons. 

Due to the nature of the service, these 
movers are frequently over-loaded, stuck in 
heavy mud, twisted, pulled, pushed but 
seldom broken. Having been welded with 
equipment manufactured by The Lincoln 
Electric Company, it  is reported that no 
weld failures have ever occurred. 

-

"Children of Depression" 

ONE of the most interesting exhibits at 
the 1934 Chemical Show was that of 

Industrial and Engineering Chemistry en
titled "Children of Depression." In this 
display was shown samples of the many 
new products that have been developed in 
American chemical laboratories as a result 
of efforts to reduce production costs and 
to introduce new and improved products 
by means of which the chemical industry 
has attempted to work its way out of the 
depression. Among the new products were 
the following : 

Windows for Tin Cans. Inserts of Pyrex 
glass are now placed in can tops to allow 
visual inspection of contents. The tops con
taining the inserts are rolled and soldered 
into the cans on standard automatic produc
tion machines without change of adjust
ment. All or any proportion of the cans 

finished on the machine can be provided 
with glass insert tops. 

Gasoline Antioxidants. DuPont mono
benzyl-p-aminophenol is a powerful anti
oxidant for use in cracked gasolines to 
stabilize them against gum formation. It is 
effective in a concentration of one pound 
(0 .45 kg. ) in 100,000 gallons. DuPont Gas
oline Antioxidant No. 2 is used to stabilize 
cracked gasoline against discoloration in 
concentrations of 1 pound in 35,000 gallons. 

Nembutal. Sodium ethyl O-methylbutyl ) 
barbiturate. It possesses an unusually high 
pre-anesthetic and hypnotic efficiency, and 
is also sedative and anti-spasmodic in small 
doses. As a pre-anesthetic sedative it  in
duces sleep without struggle, allays ap
prehension and fear, allows the quiet 
induction of anesthesia, reduces the amount 
of volatile anesthetic required, tends to 
prevent undue subsequent reactions with 
local anesthetics, and diminishes post
operative complications. 

I nconel. An alloy of 80 percent nickel, 
14 percent chromium, and 6 percent iron. 
It is stainless, resists heat and acids, and 
has high design strength. It is used for 
dairy and creamery equipment and for 
numerous purposes in the process industries 
as well as for heating elements. 

S-D-D. A polymer of divinylacetylene dis
solved in solvent naphtha. It serves as a 
synthetic drying oil and is used as a coating 
for the protection of metals, concrete and 
wood against corrosive action of acids, 
alkalies, solvents, and other deteriorating 
influences. 

Dreft. A synthetic detergent made from 
the fatty alcohols produced by the catalytic 
reduction of the ordinary fatty acids with 
hydrogen. Its active constituent is sodium 
alkyl sulfate. Its outstanding characteristic 
is its solubility in hard water. It lathers 
and cleanses as well in sea water as in 
distilled water and is not precipitated by 
acid, alkali, or metallic salts. 

Kork-D·Tan. A material originally devel
oped for use in gaskets. It is strong and 
compressible and is ideally suited for use 
with many organic solvents. It is made from 
granular cork with rope and jute fibers 
saturated with a flexible binder. It is ex
tremely flexible, is easily cut to true edges, 
does not harden with age, and can be folded 
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or bent without cracking or permanent dis
tortion. It is also used under rugs to prevent. 
slipping and in press blankets for modern 
high-speed printing presses. 

Vinethene. Divinyl oxide (CH2 : CHO
CH : CH2) is  a general anesthetic having an 
anesthetic potency seven times that of ether 
and chloroform. Complete surgical relaxa
tion is obtained in two to four minutes, and 
recovery is complete in 30 to 60 seconds. 
Post-operative vomltmg and other un
desirable by-effects are less frequent than 
with ether.-A . E. B. 

-

Starchless Potato Produces 
Diabetic Sugar 

CREATION of a starchless potato has 
been accomplished through the efforts 

of Dr. Harold Hibbert, Professor of Indus
trial and Cellulose Chemistry at McGill 
University, and Dr. R. F. Suit, Professor 
of Plant Pathology at MacDonald College. 

Starch in the potato has been displaced 
by a complex sugar known as inulin. This 
sugar, Dr. Hibbert pointed out, "offers no 
trouble to the diabetic, in contrast to that 
of starch, which is  derived from glucose." 

The experiments by which the starchless 
potato was produced are described by Dr. 
lIibbert as follows : 

"Following the conversion of sugars into 
synthetic cellulose by bacteria, and of the 
cellulose in turn into artificial silk, thus 
completing the synthetic conversion of su
gar into rayon, the idea presented itself 
that perhaps it  might be possible to alter 
a given plant species by introducing into 
the growing plant either the living organ
isms, bacteria, or the enzymes which these 
bacteria create during their life cycle. 

"For this purpose it  was necessary to 
select a type of plant, such as the potato, 
in which the enzymes (in the course of 
plant growth) under the influence of light 
convert the carbon dioxide and water pres
ent in the air first into sugars and then 
into starch, and to use for comparison a 
similar type of plant ; for instance, the 
artichoke, the enzymes of which convert 
the sugar present into a substance known 
as inulin, a fructose type of sugar and not 
a glucose as in starch. 

"Experiments were initiated in co-opera
tion with Professor Suit in which a foreign 
bacterial culture-namely, one more nearly 
associated with the inulin type of sugar
forming bacteria-was introduced into the 
young, growing potato plant. 

"The culture found its way into the roots 
from a supply located on a stout stem. In 
a few days the new bacteria gave rise to 
the formation of a starch-free potato." 

Dr. Hibbert said if the reproductibility 
of the new types could be established it 
might "provide the possibility of obtaining 
a variety of other new types capable of 
serving as special foodstuffs." 

• 

Microscopic Sherlocking 

THE following Science Service note 
should be of especial interest to those 

who have been following our series of 
microscope articles, one of which appears 
on page 130. 

Dr. Johannes Gruss, research professor 
at the Institute for Fermentation Industries 
at Friederichshagen near Berlin, might well 
be termed the scientific pot-snooper of the 
centuries. A great part of his research con-
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Patent Number 1 830558. John Olson, Brook
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the requisite surface tension to restrain the liquid, 
even below the highest point of the spout, from 
gravital delivery from the spout, and further pro
vides for drawing all the liquid in the channel 
back into the container. 

This advertisement, with 
illustration, will be pub
lished at a cost of only 
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sists in the minute examination, with mi
croscope and test-tube, of dregs and lees 
and pot-scrapings found dried and hardened 
at the bottoms of vessels dug up in ancient 
towns and tombs_ He knows what yeasts 
fermented beer in ancient Egypt-and how 
careless Pharaoh's servants were about fil
tering the water they put into the jars. He 
knows what the women of the Bronze Age 
in Germany cooked for their men-and 
how they sometimes let the milk scorch, 
presumably while gossiping with the neigh
bors. In Dr. Gruss' patient and painstaking 
hands, the meanest dregs become sig
nificant. 

His latest investigation, as related in Die 
Umschau, has been the microscopic and 
chemical examination of several earthen 
pots found in a village site of northern 
Germany that dates back to the earlier 
Middle Ages-somewhere between the 7th 
and 10th Centuries. As found in the ruins, 
these pots were filled with lumps of earthy 
material, containing a certain amount of 
fatty substance. 

Microscopic examination isolated cells 
characteristic of the flax plant. Presumably 
therefore these pots once contained linseed 
oil. This presumption is strengthened by 
the presence of tiny scraps of linen fabric, 
dyed in two colors, reddish and slate-blue_ 
However, the fat in one of the vessels may 
have come from hazelnuts, for the micro
scope also showed up fragments of hazel
nut shell. 

Before the pots were used for holding 
linseed oil they had been used for cooking 
-and none too well cleaned afterward, for 
Dr. Gruss found remains of various kinds 
of vegetables in them, as well as bits of 
finely crushed bone. There were starch 
grains from two species of wheat, slivers 
of ruta-baga or beet, fragments of radish. 
One of the pots had an identifiable scrap 
of carrot and cells of either beans or peas : 
possibly that old standby of modern tables, 
carrots and peas, dates back at least a 
thousand years. 

Certainly two of man's unwelcome insect 
house-guests were there, for in one of the 
pots Dr. Gruss found microscopic scales 
from the wing of a clothes-moth, as well 
as the remains of a bedbug. The latter 
insect, he explains, is not exclusively a 
blood-sucker, but will take to any kind of 
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liquid food on occasion. Apparently the six 
feet of this unlucky specimen slipped and 
it found itself in the soup, to remain there 
for more than a millennium, until a Ger
man archeologist-with-microscope should 
find it and tell its little tragedy.-Science 
Service. 

-

Built into this new cord for use on 
many electrical appliances is a 
spring-like arrangement that pre
vents kinking of the cord at all 
times and thus lengthens its life 

• 

Gin Comes Out of the Bath Tub 

PROHIBITION, no matter what else it 
accomplished or failed to accomplish, 

did at least one thing. It lifted gin out 
from the shady and somewhat disreputable 
regard in which it was held before the dry 
era and made it fashionable. Tipplers who 
once disdained it, save in an occasional 
cocktail, not only learned to drink it, but 
actually to make it-or rather to make 
something that was sold and drunk as gin. 

Leading manufacturers of distilled spirits 
are inclined to give gin a prominent place 
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on their production schedule. Plants, closed 
or operating on a restricted basis during 
the long years of aridity, are being mod
ernized and reopened with increased capac
ity. New ones are springing up both in 
this country and Canada. Thirsty Amer
icans, having become accustomed to the 
bath-tub variety, are now to have full 
opportunity of tasting the real product_ 

However, true gin can not be made by 
bath-tub methods. The genuine liquor con
tains about 50 percent alcohol by volume 
and is smooth with a delicate flavor pos
sible only with the proper equipment and 
careful methods. That raw harshness so 
commonly associated with gin is entirely a 
product of the bootleg era. 

Contrary to a widely accepted belief, gin 
never was made by the distillation of fer
mented juniper berries. It is produced 
from alcohol obtained by the distillation 
of a cereal mash_ The exact ingredients of 
this mash differ in the English product or 
London gin, and Holland gin or schnapps_ 

In the past, gin distillers have experi
enced considerable difficulty through metal
lic contamination of the distillate, which 
is corrosive to many metals and detrimental 
to its delicate flavor and brilliancy_ The 
accompanying illustrations were taken in 
the new plant of W. and A. Gilbey Limited 
at New Toronto, Ontario. Here pure nickel 
and Inconel-the new nickel-chromium al
loy containing approximately 80 percent 
pure nickel-are used extensively for equip
ment coming into contact with the distil
late in various forms to prevent this 
contamination. Both of these metals are 
resistant to corrosion and are without effect 
on the flavor and brilliancy of the product. 

-

The Universe in Miniature 

A MINIATURE planetarium, literally a 
working model of the Universe-that 

is an apt description of the "astrophane," 
just installed on the Rockefeller Center 
Observation Roof, atop the RCA Building, 
70 stories above the sidewalks of New York. 

The astrophane, designed by Otto J .  Rus
sert of Hoboken, New Jersey, an engineer, 
artist, and amateur astronomer, consists of 
a large transparent globe supported by a 
wooden base. This globe represents the 
celestial sphere, and on its surface are 

Two views in a gin-making plant : A far cry from the "bath tub" of prohibition days 
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shown in colors the various constellations 
of the sky and the visible stars. 

Inside the globe, supported on thin metal 
sticks, are represented the visible planets 
in their general location about the Sun. 
These include Mercury, Venus, Earth, Mars, 
Jupiter, and Saturn. 

By means of an operating mechanism 
within the base of the astrophane, the rela· 
tive positions of the planets to each other 

The astrophane described here 

and to the Sun, and to the constellations 
and stars, may be indicated at any selected 
year, month, and day. The various constel
lations and stars may readily be i dentified 
by referenc.e to the globe and to the sky. 

The transparent globe of the astrophane, 
representing the celestial sphere, is  marked 
with the outlines and names of the various 
constellations. Several thousand stars are 
shown in their relative positions in the con
stellations by star· shaped figures and dots. 
The significant stars are connected by 
dotted lines, so that the figures as pictured 
by the ancients may readily be found. Com
monly known stars of the different constel
lations are designated by their names or 
Greek letters. The order of magnitude is 
shown by their relative sizes and colors. 

The celestial equator is indicated on the 
globe by a circumferential white line in 
a horizontal plane midway between the 
portions representing the north and south 
poles of the universe. Right ascension lines 
from pole to pole and declination lines 
parallel to the equator enable the position 
of any body in the sky to be located, in a 
manner similar to the location of a point 
on the earth by reference to its longitude 
and latitude. 

-

Unique Automatic Pencil 

OF all the thin· lead mechanical pencils 
which we have seen in recent years 

perhaps the most complete in every respect 
was recently called to our attention by the 
Stylofede Corporation. This pencil has a 
combination of automatic features which 
does not seem to  have been approached by 
any other. 

In the first place, the feed of an entire 
supply of 12 leads placed in the barrel is 
continuous and automatic until all the leads 
have been used. When the point wears 
down or is broken off, it is  only necessary 

(Please turn to page 161 ) 
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C�A�N�C�E�R 
-Its Status Today 

What causes cancer? 

I s  c a n c e r  i n c r e a s i n g ?  

I s  c a n c e r c o n t a g i o u s ?  

D o e s  c a n c e r  r u n  i n  f a m i li e s ?  

Why does cancer occur more often in later life? 

How can cancer of the breast be recognized early? 

Can stomach cancer be recognized early enough for cure? 

Could any growth if not given attention develop into a cancer? 

In the March HYGEIA Dr. Harry C. Saltzstein not only answers these ques
tions but sums up for the layman the status of cancer and its cure at the present time. 

Since cancer now ranks second as a cause of death and since one person 
out of every 10 over 35 years old is  destined to have a cancer, this enlightening 
article by a well known authority is of widespread interest. It is not merely for 
those who have cancer or those who fear they may have cancer. It is to inform 
people in general and to correct the mistaken ideas some may have concerning this 
dread disease. 

Through such articles as this, HYGEIA, the Health Magazine of the Ameri
can Medical Association, gives to the public authentic information regarding 
health-how to attain it and how to keep it. Every issue has something that will 
interest you particularly. 

Also in theMarch Issue of HYGEIA 
THE CHILD WHO STUTTERS 

Frederick W. Brown's article will help 
parents and teachers to understand the cause 
of stuttering in children and to deal with it 
helpfully. 

FULL SPEED AHEAD KILLS 
"Full speed ahead and a smash. Or sen

sibly regulated moderation and a fair chance 
for a happy, long life. Which shall it  b e ? "  
J. Clarence Funk makes a convincing plea 
for the latter. 

FACTS AND FALLACIES 
OF COSMETIC SURGERY 

Dr. Jacques W. Maliniak shows the folly 
of the quest for rejuvenation at the hands of 
the "beauty specialist", and describes some 
disastrous results from face peeling and 
paraffin injections . 

COMMONPLACE ERRORS 
IN EVERYDAY DISCIPLINE 

The first of four excellent articles on child 
psychology and parent training in which 
Dr. E .  S .  Rademacher discusses problems 
which arise in every household where there 
are children. 

DOES YOUR NOSE KNOW? 
Dr. Irving W. Voorhees discusses the 

structure, appearance and functions of the 
nose, and gives interesting facts about this 
important sense organ that will probably be 
new to you. 

MASSAGE 
The effects of massage, dangers of its 

improper use, and the requirements for a 
good massage operator are explained by Dr. 
Richard Kovacs . 

INTRODUCTORY 
6 months of HYGEIA 

Regular Subscription, $2.50 a Year 

AMERICAN MEDICAL ASSOCIATION 
5 3 5  North Dearborn Street, Chicago 

SA·3 · 3 4  

Enclosed is $ 1 .00 for an introductory 6 months' subscrip
tion to HYGEIA, the Health Magazine. I am a new sub
scriber. 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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



THE AMATEUR ASTRONOMER 
Conducted b y  A L B  E R T G .  I N  G A L L S 

PlTTSFlELD, Massachusetts, amateur 
astronomers and telescope makers 

( Berkshire Astronomical Society) have long 
been rarin' to go and now they are going 
places, according to a screed sent in by A. 
H. Scott, 20 Bishop Parkway, that city. 
Read : 

"Pittsfield, Massachusetts, the home of  
A. R. Everest, the  discoverer of H. C. F. ,  i s  
now permanently on the astronomical map 
�its first observatory has been formally 

Roofing the observatory 

dedicated. The builder was Guglielmo Cam· 
illi, a General Electric Company engineer 
who entertained 30 of his fellow star gazers 
at a dedication dinner prepared in true 
Italian style. In honor of the great Floren
tine physicist Galileo Galilei, who was the 
first to apply the principle of the telescope 
to astronomy, in 1609, the observatory was 
christened The Galileo Observatory. 

"Patterned after its conventional big 
brothers, with revolving dome and elec
trically operated 'scope, the observatory is 
scientifically constructed throughout. The 
building is 12 feet in diameter, with re
inforced concrete walls six feet high. The 
concrete pier on which the telescope is 
mounted extends four feet into the ground 
and insures absolute rigidity. A series of 
rollers and guides is embedded" in the top 
of the concrete wall and supports a channel 
iron bent in the form of a perfect circle. 
Supported by semi·circular cross members, 
the galvanized iron dome is  built of 45 
segments, all accurately cut to size and 
punched for rivets in advance. Nearly 3000 
rivets and 50 pounds of solder hold the 
dome together and make it water·tight. 

"The 'scope is an eight-inch reflector with 
a mirror by Everest, and i s  electrically op
erated by means of a Telechron clock 
mechanism. The axes can also be adjusted 
by hand wheels. All the machine work and 
scale graduations are of the greatest ac· 
curacy. 

"The only cost was for materials, as en
thusiastic fellow astronomers helped Mr. 
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Camilli from start to finish of the project. 
All trades, from wood choppers who cut 
300 trees, to electrical engineers and pro· 
fessional mathematicians were represented. 
To place the observatory in operation it 
was necessary to extend a transmission line 
through a swamp a quarter of a mile to 
the isolated knoll on which it is built . 
Electricity therefore lights and heats the 
building (when work is to be done in cold 
weather and no observations are sched· 
uled ) . Resistance wire around the sliding 
door in the dome, but insulated from it, can 
be used to thaw it loose in cold weather in 
case of ice or snow accumulations. The 
grounds outside have not been neglected, 
rose bushes and other shrubs being planted 
on the carefully leveled terraces around the 
building." 

It sounds like business�doesn't it ! 

Mr. Camilli and 8-inch 'scope 

ONE lady who evidently thinks telescope 
making is more fun than embroider

ing is Miss Wandalee Nickell, 716 North 
Isabel Street, Glendale, 

·
California. Here is 

what she wrote to us recently. Read it, 
show it to your mother, wife, daughter, 
girl friend, or what have you, and proceed 
to introduce her to the sacred rites of glass 
grinding. 

"I had my first view through a telescope 
two years ago, at the moon," says Miss 
Nickell. "The moon has been the cause of 
many events in life, but it gave to me that 
evening a most compelling urge to possess 
a t.elescope of my own, in order to study 
its beauty whenever I desired. I was 17 at 
that time and felt rather helpless, knowing 
I could not buy one. But something inside 
would not let me put the desire aside. 

"I was studying astronomy in high school 
and my instructor told me of your column, 
'The Amateur Astronomer,' in the SCIEN
TIFIC AMERICAN. Until then I was unac
quainted with the magazine but I have 
never missed a copy since. In the first copy 
that I turned to I found information which 
spurred me on�it was a picture of Mr. 
A. B .  Stephens grinding a mirror in Burma, 
China. He was returning to this country, 
so I immediately got in touch with him. He 
is the nephew of the beloved optician, the 
late Dr. John A.  Brashear. Was it a kind 
hand which guided me to him ? I think so, 
as he proved to be my sole inspirer and I 
surely needed plenty of encouragement at 
the time, as my age, sex, and lack of optical 
knowledge were all against me. He had me 
obtain 'Amateur Telescope Making,' which 
was, I assure you, all Greek at first. But 
with plenty of hard studying on my part 
and patience on the part of a kind physics 
teacher under whom I was studying, I soon 
was able to get under way with my six-inch 

Dedication of the Galileo Observatory at Pittsfield. Camilli is holding the union 
end of the flag, while Everest stands with both hands on the lapels of his coat 
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mirror. I shall never forget the inner thrills 
I experienced when knowledge was dawn· 
ing npon me while I ground away hour 
after hour with success always in front of 
me-I never once thought of having a 
failure. 

"As my mirror progressed I was worry
ing about the mounting. I had conquered 
optics to a certain extent, but mechanics 
were and still are a mystery to me. l owe 

The lady and the telescope 

a great deal to my father and other friends 
who helped me so wonderfully in getting it 
constructed. 

"As I went along I learned by making 
mistakes. My first one was not fine grinding 
long enough with my last grade of Car
borundum, so I had to polish for 30 hours 
to get the polish complete. I had the usual 
turned-down edge, but did not encounter 
any real difficulty in parabolizing. My mir
ror has a very excellent figure. The focal 
length is 37"4 inches. I can use up to 300 
power with good definition. In the picture 
you will notice that I have a finder on the 
telescope. I am proud to say I also ground 
and polished the lenses for this, and have 
made two eyepieces to date. I worked on 
the instrument over a period of ten months, 
and the cost was approximately 75 dollars. 

"I have used my telescope now for a con
siderable time and cannot begin to relate 
all the happy hours it has given, not only 
to me but to hundreds of others. I want to 
say here that 'Amateur Telescope Making' 
was the life saver and giver of many hours 
of beauty to be spent with the heavenly 
bodies. I hope this story will spur other 
girls on into the beautiful field of telescope 
making. There is no reason why it should 
be limited to men. If one girl can make 
one, hundreds of others can." 

So far as we know, Miss Nickell is the 
fourth woman who has qualified as a tele· 
scope maker and we wish there were more. 
Women often get the notion, based on a 
preconception, that they cannot do any 
kind of mechanical work simply because 
they are women. Yet take needlework
is it not mechanical work ? Some of it, 
embroidery for example, is too refined 
for the average mere man. Men make good 
tailors, and even your scribe can sew on 
a button-with a six·inch upholstery 
needle. So there is no "man's" or "wom
an's" work. Ladies, try a telescope. 
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TINSLEY LABORATORIES 
Makers of Reflecting Telescopes and Auxiliary Optical Instruments 

offer you a wide choice of Complete Reflector Making Kits from 4" to 1 2 " .  

Mountings, and Parts, finished o r  i n  rough castings ; Blue Prints ; 

Books on Telescope Making. FREE expert advice. 

The answer to your prayer-the new Silver Protecting Cloth prevents tar

nish and avoids the use of lacquer--4" to 6"-2 5 c ; 8" to  1 2"-50c. 

Send for our Free Catalogue. 

T I N S L E Y  L A B O R A T O R I E S  
301 7 Wheeler Street Berkeley, California 

MORE than a Distributing Station 
for Amateur Telescope Supplies 
I know your needs and fill your orders intelli
gently, from expert knowledge of the craft. 

For my customers I answer personally hun

dreds of letters on special problems. This 
service is free. 

Let me help you to make a powerful tele· 
scope. 

Write for circular to 
JOHN M. PIERCE 

S P E C T R O S C O P E S  
are essential in Chemistry, Physics, and 

Astronomy. Our Hand Spectroscopes show flame, 
spark, and absorption spectra and the more 
prominent Fraunhofer lines. Direct -vision 
Model, adjustable slit, $ 5 . 0 0 .  Scale Type, $ 1 5 . 0 0 .  
Replica Gratings for building larger spectro
scopes, $ 2 . 0 0  to $30 . 0 0 .  Spectroscope circular 
free. 

'Ve can furniSh many hard -to- get chemicals and in
struments. 'Vrite us your needs. No general catalog. 

L A B O RAT O R Y  S P E C I A L T I ES C O .  
B o x  1 25 Wabash, I nd iana 

MIRRORS SILVERED 
and LACQUERED 

BRASHEAR'S PROCESS 
6 "-$2 .25 ; 8 "  to 1 0"-$4. 00,  Not Prepaid 

Let an experienced chemist silver your m irror. 

B .  L. S O U T H E R , P h. D .  
239 Beverly Road P i ttsburg h ,  16, Pa. 

We Have the Following Telescope Parts 
For Sale for Immediate Delivery 

Penta Prism, Hth of inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .75 
Large Prism. total reflection 90 degrees. 1 % inch $4.00 
li'ocusing adjustable eye- piece with eye and field 

lens .. . . . . . ...... . . . . . . . . . . .. . . . ... . . . . . . . . . . . . . . . .. .. ..... . . ... . . . . ..... . .. ...... $3.00 
Erector achromatic objective 7% inch focus by 

1 � inch. two lens, brass tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.00 
Objective 1 4  in. foclls achromatic lens, 1% in. dia . . .  $ 1 .50 

W E l L'S C U R I OS I TY S H O P  
2 0  South Second St. P h i lade lph ia ,  Pa. 

TELESCOPE MAKERS 
Here' s  your opportunity to build that extra telescoP(', 
at remarkably low cost. 9" discs, 1" and 1 1,6 "  thick. 
gUaranteed quality. Complete s et, including 2 glass 
discs. abrasives, pitch, beeswax and rouge, for only . .  $5 

PRISMS GUARANTEED SATISFACTORY 

%" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; 1 \1, "-$4.50 ; 1 %"-$6. 

RACK AND PINION EYEPIECE HOLD· 
ERS, Prec is ion made, Standard 1\14" ................ .... $7.50 

RAMSDEN EYEPIECES-flnest qual ity l enses 
i n  brass mount i n gs. standard I Y4 " d i a m .  
'/4 " or Y,' F . L. . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 ; I "  F . L. ........ . . . .  $2.50 
%" F . L . 3 lens eyepi ece stand l Y4 "  dia . . .. . . . .... . . . . . . . .  $3.00 
7 1/2 X periscope ( cost G overnment $67 .50)  . . . . . . . . . . . . . . . .  $5.50 

Catalog on Telescopes, Microscopes, Binocula.rs, etc. , 
FREE. Complete Instructions tor Telescope Maldnu 1 0c 

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

1 1  Harvard St., Springfield, l' ermont 

Genuine Achromatic Refractors 
World's lowest prices. Price list free. 

OPTICAL RESEARCH ASSOCIATES 
P. O. Box 3 3 S  Plainfield, N .  J.  

COMPLETE TELESCOPE KITS 
At tre m e n do u s  sav i n g s  to' y o u .  

These kits contain everything necessary to com
plete a 6 "  reflector. Glass is carefully annealed, 
polished plate, cut accurately round. 

6" REFLECTOR KIT 
2 Glass Disks 1 - 6 x % ,  1 - 6x % .  Plentiful supply o f  Car-
borundum Emery, Pitch. Rouge.  Heg. Price . . . . . . . .. . $3 .75  
900  Optical Prism % "  Dia.  Reg. Price . . . . . . . . . . . . . . . . . . . .  1 .50  
1 "  Ramsden Eyepiece. 1 % "  Dia.  neg.  Price . . . . . . . . . .  3 .00  
Pair  Setting Circles Heavy Cardboard with \Vood 

Hubs . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. .  2 . 0 0  
Heavy Cardboard Tube, 7 "  I . D .  X 6 0 "  Long, Price 2 .75  
You Pay Only $ 9 . 7 5 .  Instead of Value . . . . . . . . . . . . . . . .. . .. $13. 00 

Spherical Concave Mirror, Sem i ·  Pol ished.  ground to 
any curve, then given 3 to 4 hrs. of polishing. Needs 
only final polishing and parabolizing to complete. 6"_ 
$H. 00-8 "-$1 1 .00 .  

Price includes Tool, Pitch and Rouge. Many other 
values in Free Catalog. 

H. W.  G R E E N E , 329 G eorg ia  Ave . ,  Brooklyn,  N. Y. 

ALUMINUM 
COATINGS 

It is now possible for you to have your tele 
scope mirrors and fiats coated with aluminum 
or aluminum- magnesium by evaporation in 
high vacuum. Brilliant and highly reflective 
coatings like those applied to the latest pro
fessional telescope mirrors, lasting many 
months without visible deterioration, will be 
applied to your mirrors at the following 
prices ; 5 "  or under-$ 4 . 0 0 ,  6 "-$5 . 0 0 ,  8"
$7.00,  1 0 "-$8 . 0 0 ,  1 2 "-$ 1 0 . 0 0 .  

LEROY M. E. CLAUSING 
5 5 09 Lincoln Ave. Chicago, Ill. 



CURRENT BULLETIN BRIE F S  
Short Reviews of Bulletins and Papers on Scientific and 

Allied Subjects, and Where to Get Them 

SOME RESULTS FROM FEEDING SPHAY CHEM-
ICALS TO ALBINO RATS ( Research Bul

letin 183, College of Agriculture, Agricul
tural Experiment Station) ,  by T. J .  Talbert 
and W. 1. Taylor. It is now common knowl
edge that the United States Food and Drug 
Administration of the Department of Agri
culture does not permit foreign or inter
state shipments of apples which contain an 
arsenical residue of more than a certain 
tolerance. The so-called tolerance or amount 
of arsenic trioxide permitted on the fruit 
was apparently arrived at without adequate 
scientific information or evidence. The 
writers have therefore undertaken to secure 
experimental evidence to show the toxicity 
of spraying chemicals. University of Mis
souri, Columbia, Missouri.-Gratis. 

-
INDUSTHIAL RESEARCH LABORATOHIES OF THE 

UNITED STATES ( Bulletin of the Na
tional Research Council No. 9 1 ) . A 203-
page alphabetized listing of 1575 industrial 
and consulting laboratories, with addresses, 
names of staff members, and work done in 
each. National Research Council, 2101 Con
stitution Ave., Washington, D. C.-$2.00. 

• 
A REPLY TO INLAND W ATERWA YS, being 

comments of the Mississippi Valley As
sociation upon a memorandum submitted 
to the Hon. John Dickinson, Ass't. Sec'y. 
of Commerce, by the Association of Rail
road Executives. The pamphlet can be 
obtained from the Mississippi Valley Asso
ciation, 51 1 Locust Street, St. Louis, Mis
souri.-Gratis. 

• 
NOTES ON A PHOTO-ELECTHIC GLow-DIS-

CHARGE OSCILLATOR, by B. Melchor 
Centeno V., E.  E. This new device is an 
improvement over the usual type of glow
discharge oscillators, permitting a greater 
elasticity in the control of the generated 
oscillating currents and making possible 
many new and practical applications in the 
field of electronics. Melchor Centeno V., 
202 West 81st Street, New York City.-
20 cents. 

-
THE EVOLUTION OF INTERNATIONAL AMEHI-

CAN CONFERENCE SEHIES ( Congress and 
Conference Series No. 1 1 ) , by William Man
ger, Ph. D., Chief Division of Financial 
Information, Pan American Union. Inter
national co-operation has always been a 
characteristic of the American continent. 
In fact, the very existence of many of the 
republics as independent nations is due in 
large measure to the assistance mutually 
rendered during their struggle for inde
pendence. With the achievement of inde
pendence this policy of mutual helpfulness 
and co-operation found expression in the 
practice of convening international confer
ences, dating from 1826. This brief 
pamphlet describes the earlier conferences. 
The Pan American Union, Washington, 
D. C.-Gratis. 
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DAIRY FARMING AND FRUIT GROWING are 
bulletins and circulars issued by the 

New York State Agricultural Station. A 
list of the publications can be obtained 
from Prof. J. D.  Lucksett, Station Editor, 
New York State Agricultural Experiment 
Station, Geneva, N. Y.-Gratis. 

-
MODERN TUBE INDEX No. 2 is a large table 

giving the type and use, the base type 
( referring to diagram ) , the plate ratings, 
the screen ratings, the grid volts, character
istics, normal services, and remarks about 
radio tubes. Other information is given in 
subsidiary tables. John F. Rider Publica
tions Inc., 1440 Broadway, New York City. 
-25 cents. 

• 
WAR DEBTS ( International Conciliation, 

November, 1933, No. 294 ) , which con
tains articles by Harold D. Gideonse and 
Irving Brant, deals with a very practical 
subject. Few know how the debts were 
contracted ; this pamphlet tells about it. 
Carnegie Endowment for International 
Peace, 44 Portland St., Worcester, Mass.-
5 cents. 

-
SMOKELESS SHOTGUN POWDERS, by Wallace 

H. Coxe, Ballistic Engineer, Burnside 
Laboratory, deals with their development, 
composition, and ballistic characteristics 
as they affect the action of shotguns. It is 
packed with 103 pages of valuable infor
mation fully documented, and the bibliog
raphy is excellent. It is an extremely 
valuable contribution to the subject. E. I. 
du Pont de Nemours & Company, Inc., Wil
mington, Del.-50 cents. 

-
WHY UNITED STATES REFINERS COMPLAIN. 

The question of sugar is of perennial 
importance. The refineries of the United 
States are already overbuilt, so it seems 
unnecessary to import refined sugar from 
Cuba and our island possessions, which 
means a duplication of mainland facilities, 
and represents a departure in national 
policy, resulting in less wages, as well as 
less use of materials, containers, fuel, and 
power in the United States. American 
Sugar Refining Company, 120 Wall Street, 
New York City.-Gratis. 

-
WINTER FEEDING OF WILD LIFE ON NORTH-

ERN FARMS ( Miscellaneous Publication 
No. 159, U.  S .  Department of Agriculture ) ,  
by Wallace B .  Grange. Wild life in north
ern climates needs man's help in winter. 
The sheaf of grain that in some European 
countries is raised on a pole at Christmas 
time symbolizes man's response to the need 
of wild life ; but more than a symbol, more 
than an offering at a single season is re
quired. This pamphlet gives rational di
rections for feeding. Superintendent of 
Documents, Washington, D. C.-5 cents 
( coin ) . 

GUIDEBOOK OF THE WESTERN UNITED STATES 
( Geological Survey Bulletin 845 ) , by 

N. H. Darton, deals with the Southern 
Pacific Lines-New Orleans to Los Angeles 
-which pass through a great variety of 
geographic and industrial conditions. There 
are numerous maps and illustrations and 
the volume of information is enormous. It 
makes a book of 301 pages and is a capital 
guidebook to the region covered. Superin
tendent of Documents, Washington, D. C. 
-$1 .00 (money order ) . 

-
REPORT OF NAT. SCREW THREAD COMM. 

( Bureau of Standards misc. publications 
No. 141 ) . Machine tool manufacturers have 
been waiting for some years for this pam· 
phlet, which is a complete study of screw 
threads. A vast amount of work was in· 
volved in compiling this pamphlet. It is 
illustrated by 56 engravings. Superintendent 
of Documents, Washington, D. C.-IS cents 
( coin ) . 

-
A READY REFERENCE FOR PLASTICS. This is 

a compilation of data by a company 
who mold phenolics, ureas, and cellulose 
acetates into various forms and shapes. This 
is a brief description of commonly used 
plastics and has been compiled for the 
guidance of engineers and buyers, and, as 
far as we know, gIves a unique set of 
figures. Boonton Molding Company, Boon· 
ton, New Jersey.-Gratis. 

-
ALDEN PRODUCTS CO. This catalogue gives 

a very complete radio socket layout 
chart, together with information on mod
ernizing obsolete tube checkers and set 
analyzers, and is brimful of valuable in· 
formation Alden Products Company, 715 
Center St., Brockton, Mass.-Gratis. 

• 
HORIZONS, by Norman Bel Geddes. We are 

entering on a new era' which is char· 
acterized by design in various specific 
phases. Thus we have streamlined locomo· 
tives, automobiles, cars, and ocean-liners. 
Mr. Geddes is a well known designer of 
theater scenery and properties. This pam· 
phlet is an excerpt from a book published 
by the De Soto Motors Corporation, a divi· 
sion of the Chrysler Corporation. The com· 
plete book, issued by Little, Brown ,and 
Company, sells for $4.75. The pamphlet is 
issued by the Institute of Aerodynamic 
Research, General Electric Building, New 
York City.-Gratis. 

• 
AMERICAN PSYCHICAL INSTITUTE (Bulletin 

1 . )  This is the opening publication of 
a newly organized society for psychical re
search. Its main content is  a 75-page ac
count of exhaustive experiments on the 
mental independence of a spirit control 
apart from the conscious or subconscious 
mind of the medium. American Psychical 
Institute, 20 West 58th Street, New York 
City.-$2.00. 
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to press the point of the pencil firmly 
against a hard surface and lift up quickly 
in order to have a new lead project outward 
to the proper writing length. The pocket 
clasp lies perfectly flush with the surface 
of the harrel while the pencil is in use hut 
for attaching to the pocket this clasp is 
raised by a simple twist of the barrel and 
is released to catch the pocket firmly by 
pressing its upper edge. 

The Stylofede is  neatly made of a hard 
composition with gold·finished metal parts 
and is well balanced to the hand. 

-

Odd Uses of Sulfonated Oils 

FOR many years sulfonated vegetable 
oils have been used in the textile trade 

as softening and finishing agents. Of late, 
however, these same sulfonated oils have 
been applied to a wide variety of other very 
interesting uses, some of which are de· 
scribed by A. J. Kelly in a recent issue of 
Chemical Markets. The distinguishing prop· 
erty of the sulfonated oils is their ability to 
solubilize or emulsify practically every type 
of water· insoluble solvent or lubricant . 

The cosmetics industry is now consuming 
a considerable quantity of turkey red and 
other sulfonated oils. Many shampoos, as 
well as permanent·wave preparations, are 
based on sulfonated castor oil. Brushless 
shaving creams also contain this versatile 
product. And there is  one compound which 
is to be added to the bath and is advertised 
to bring a breath of the pine woods to the 
bath room. Neutral turkey red oil and a 
little of some aromatic pine derivative such 
as terpineol does the trick. Sulfonated cas· 
tor oil is used to solubilize perfumes for the 
manufacture of theater sprays, as well as 
other deodorants or anti·odorants. In fact, 
water soluble perfumes for every sort of use 
are prepared by blending the essential oils 
with the sulfonated oils. 

Sulfonated oils are used in preparing as· 
bestos products. They are quite largely con· 
sumed in the processing of leather, and for 
this application sulfonated cod oil is  often 
desired. Sizing preparations for paper and 
for book·binding materials sometimes con· 
tain sulfonated castor oil. It is also used on 
wood in a few particular lines. Cutting oils 
for the metal workers can be and are made 
with sulfonated oil. And certain water sol· 
uble tints and stains are improved with sol· 
uble oils. 

Sulfonated castor oil will clean paint 
brushes handily-and mixed with kerosene 
will remove grease and dirt from the hands, 
with no harmful action on the skin.
A .  E. n. 

-

Women Poorer Reasoners, Bet
ter Hint Takers Than Men 

IF women do not reason as well as do 
men, they are better at taking hints, 

with the result that they may more nearly 
approach the achievements of men. This is 
one conclusion drawn from a series of rea· 
soning tests given 384 students at the Uni
versity of Michigan by Dr. Norman R. H. 
Maier of the University psychology depart-
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TRADE MARI(S 
and 

UNFAIR COMPETITION 
By ORSON D. MUNN 

A TRADE MARK is an intangible 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 information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

HERE, in one handy volume, 
written in non-legal terms, is 

a simple yet comprehensive inter
pretation of the Federal statutes 
and the body of common law re
lating to trade marks and unfair 
competition. 

W ITH new products being developed almost daily as 
the result of scientific research, and established busi

nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $ 1 .00 
postpaid 

Published By 

SCIENTIFIC AMERICAN 

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

• 

PAT E NTS T R A D E M ARKS 

M U N N . A N D E RSO N .  STAN L EY. FO S T E R  & L I D DY 
O R S O N  D .  M U N N  

T .  H A RT A N D E R S O N  

S Y LV E S T E R  J .  L I D D Y  

N . Y.  B A R  
L E S T E R  A .  S T A N L E Y  

S A M U E L W .  F O S T E R  

D .  C .  B A R  

M U N N  8c CO. 
E ST. 1 846 

PAT E N T  ATTO R N EYS 
S C I E N T I F I C  A M E R I CA N  B U I L D I N G  

2 4-2 6 W E ST 40TH STREET. N E W  YO R K  C ITY 

1 3 1 9  F. ST .. N. W. 582 M A R K E T  S T .  7 1 4  S O U T H  H I L L S T .  

WAS H I N GTO N .  D .  C. S A N  F R A N C I S CO. CAL. L O S  A N G E L E S .  CAL. 
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pAT EN T S 
- T R A D E M A R K S  

M U N N , 
A N D ERSO N ,  

S TA N L EY, 
FO S T E R  

M U N N  & co. & L I D DY 
E S T .  1 8 4 6  

PAT E N T  �TTO R N EYS 

S C I E N T I F I C  A M E R I C A N  B U I L D I N G  
2 4-2 6 WEST 40TH STRE ET 

N E W  YORK C ITY 

1 3 1 9  F .  S T  . . N. w. 
W A S H I N GTO N .  D .  C.  

7 1 4  S O U T H  H I L L  S T .  

LOS A N G E L E S .  C A L. 

582 M A R K E T  S T .  

S A N  F R A N C I S C O .  CAL. 

I N FO R MATI O N  ON R E Q U E ST 

..------p A T E  N T S---, 
Trade Marks. Copyrights, Patent Litigation Hand� 
book \vith illustrations, 100 mechanical movements. 
sent free on  req uest. 

ALBERT E. DIETERICH 
Successor to Fred G .  D i eter i ch  & Co. 

formerly member Examining ('orps.  U. S.  Patent Office 
U E G I S T E R E D  

P A T E N T  L A W Y E R a n d  S O L I C I T O R  
602· H O uray B l d g . 

30 Years' Experience Wash i n gton , D .  C. 

• 

ELP FOR INVENTORS ! 
MilIiOni! haye been made from ideas properly de
veloped and protected. SemI us  a rough sketch or 
model of your invention and \ve will submit com
plete report backed by thirty years'  experience. 
Confidential service ; bank references furnished. 
::\Iodern equipment. \Ve also manufacture inven-
tiom in any Quantities at low cost. Free booklet 
"l\faking Inventions Pay" sent on reQue.:;;t. 

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

I SELL PATENTS 
If you wish to add New Products ta your line, 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. Y. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

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

INVENTOR'S UNIVERSAL EDUCATOR 
Contains 900 mechanical movements ; 50  Perpetual Mo
tions ; instruction on procuring alld selling patents and 
s electing an attorney. etc. Suggests new ideas. Price $1 .00  
postpaid in U. S.  A .  Address A lbert E .  D i eter ich,  

602H Ouray B u i ld i n g ,  Was h i n gton. D .  C.  

PAT E N T  Other men have read 
and profited by our 
free book "Patent Pro-

Y O U  R I D E A ���;n��ier���:;g p
e����i�� 

inventors and illustrates 
important mechanical principles. 'With book we also send 
free "Evidence of Invention" form. Prompt service. rea
fwnable fees, deferred payments. thirty- five years experience. 
,·\Yoid risk of delay. "'rite immediately to : V i ctor  J .  
E v a n s  C o . ,  Registered P ate nt  Atto r n eys, 669 - C ,  
V i ctor B u i l d i n g ,  Was h i n gt o n ,  D .  C.  
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ment, reported in the British J oumal of 
Psychology. 

Using students in the beginning psychol
ogy course as subjects, Dr. Maier divided 
them into two groups, one of which received 
some general hints on what not to do when 
solving the problems presented.  The second 
group received no suggestions. The prob
I ems varied from abstract puzzles, such as 
dividing equally an odd-shaped diagram, 
to constructive work with simple material 
available. The group receiving suggestions 
was from 20 percent to 40 percent more 
efficient. In a variation of the experiment, 
the 384 students were subjected to two 
problems of equal difficulty. The hints were 
given in connection with one of these prob· 
lems and it was solved by twice as many 
individuals as the other problem on which 
no hints were given. 

Because the suggestions were, in general, 
advice against depending on habitual pat
terns of thought and blind persistence in 
attempting to solve problems, and because 
the tasks were best done when the hints 
are given, it is concluded from the experi· 
ments that the type of reasoner most sue· 
cessful in problem solving is  the one who 
can suppress or inhibit his habitual lines 
of thought to allow free play of new ideas 
and thought patterns. Of practical impor· 
tance is the fact that proper training in how 
to reason tends to improve the problem 
solving ability of both good and poor 
reasoners. 

The women students were regularly 
poorer than the men in problem reasoning, 
even though all the problems were not of a 
"mechanical" nature, which might be more 
favorable to men, Dr. Maier says. Those in 
the group receiving suggestions, however, 
raised their solving average markedly, ap· 
parently benefiting comparatively more from 
the hints than did the men in the same 
group. The men's scores in this group rose 
decidedly, but the rise of the women's scores 
was much more. 

-
New Invention Speeds Surveying 

A SCIENTIFIC device which speeds up 
surveying and map·making and renders 

unnecessary a lot of computations has been 
invented and is now part of the instrument 
which surveyors call the Abney level. The 
inventor is Professor John Sammi of the 
Department of Forest Management of the 
New York State College of Forestry at 
Syracuse University. 

The Abney level is the most efficient in
strument for making maps and running 
boundary lines for forestry purposes and 
Professor Sammi has made it still more 
efficient. In fact, it will now solve prob
lems in geometry for the surveyor that only 
the human mind was believed able to do, 
leaving only a few resulting calculations 
which can often be made mentally. The 
new device consists of an extra set of 
graduated marks inscribed on the metal 
face of the arc of the Abney level. The 
instrument has always had one set of 
graduated marks which are not disturbed 
by Professor Sammi's set. His set is simply 
inscribell above the old and an additional 
indicator added to the movable arm of the 
instrument. 

By means of Professor Sammi's device 
it is now possible to measure to any fixed 
point on a slope of land and find the hori
zontal distance to the point by consulting 
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Corn Exchange 
Bank  

Trust Company 
1 3  WI LLIAM STREET 

a nd 

73 Branches located in 
Greater New York 

Established 1 853 

Cyclopedia of Formulas 
By ALBERT A. HOPKINS 

DRESSED in an attractive new binding, 
stronger and more flexible than the old, 
this standard reference is an indispens
able unit for libraries. laboratories, r e 
search shelves a n d  t h e  home. Librarians 
tell us it is one of the most frequently con
suited hooks and its well worn condition, 
wherever found, attests its usefulness. 
Over 15,000  formulas cover every con
ceivable application.-$5 . 5 0  postpaid, do
mestic. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York 

SHOP NOTE S 
FOR THE BE G INNER 

. . . is the subject of an article of 
unusual interest, the first installment 
of which appeared in the December 
issue of the AMERICAN RIFLEMAN 
magazine. We would like to send you 
this issue as a sample of what the 
RIFLEMAN means to the man who has 
a workshop in his home. 

As the name suggests, the AMERICAN 
RIFLEMAN is a semi-technical firearms 
magazine published exclusively in the 
interest of gun lovers and gunsmiths. 
It keeps you informed of the very 
latest developments in all types of 
amateur gunsmithing equipment and 
technique. Every issue suggests new 
ideas for remodeling rifles or for other
wise putting your workshop to good use. 

A year's subscription costs but 
$3.00 and includes all the services of 
the National Rifle Association. Use the 
coupon below to ask for full particulars. 
No obligation of course. 

NATIONAL RIFLE ASSOCIATION 

82 3 Barr Building, Washington, D.  C. 

Gentlemen :-Please send me the December, 
1 9 3 3 ,  issue of the AMERICAN RI FLEMAN con
taining the article " Shop Notes for Be
ginners" together with printed information 
outlining the benefits of memhership in the 
N . R . A .  

lVotC ,' Please attach 6c postage to cover cost 
of mailing. 

Name 

Address 

City 

State . . . . .  Age 
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.- - - - - - .. I ALL-WAVE A I R  S C O U T  I 
the graduations on the arc of the level. 
It is necessary to have this horizontal to 
find out the height of the point on the 

I 
I 
I 
I 
I 
I 
I 
I 
I 

O N L Y  S E T  O F  I TS K I N D  I N  T H E  W O R L D  

lJe8iqnpd b y  H .  G. 
Ci",in .• inventor of 
the Univenwl A . C. 
-D. O. CircuIt. 

THIS powerful lit
tle set brings in 

all standard broad
cast stations and also police calls, amateur 
calls, foreign stations, code and trans 
Atlantic phone conversations. Powered by 
inexpensive batteries.  Available in Kit form. 
Patented terminal color coding feature 
eliminates need for wiring diagram. Red is 
connected to red, black to black. etc. and 
set is ready to operate. Used by thousands 
of Boy Scouts . 

��,?�P0�\1s��o��i�gT�1��' t�
a
�g�o

�:� $5.00 
cept batteries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . postpaid 

Assem bled,  wired and ready to use-$5.95 
postpa i d .  

RPECIAr� OFFER : Valuable data on ALL
'VAVE RECEIVER sent upon receipt of IOc to 
cover hanoling costs. 

I slope, a feature essential in making topo
graphic maps. It was not possible to de
termine such distances except by the use 

I a specially graduated tape or without 
using tables before this improvement in 

I the Abney level was made. 

-
Metallurgy of Watch-Making I H W. GILLETT, director of Battelle 

. Memorial Institute, Columbus, Ohio, 

I has announced the· establishment at the in
stitute of a research project sponsored by 

I the Elgin National Watch Company, for the 
study of the metallurgy of watch-making. 

Various alloys are used in watch parts, 

I but they have remained the same for many 
years. Metallurgical advances that other in
dustries have developed and applied have 

I been singularly lacking in the horological 
industry_ Improvement and standardization 
of the metal in watch parts are the primary 

I aims of this project. 
The Elgin National Watch Company, in 

L 
A L L I E D  E N G I N E E R I N G  I N ST I T U T E  � 

98 Park P l ace- D e pt. SA-New York, N. Y .  

- - - - -

the spirit of the word "national" in its 
name, has developed the manufacture of its 
own parts rather than relying on foreign 
sources. It is thus in a position fully to 
utilize metallurgical research developments 
and to work out new alloys especially to 
meet their particular requirements. ARMY-NAVY Bargains 

Haversacks . 75 [ Cart. belt. . . . . . . . . .. . . . . 60 
Mar,hete -bolo . . . . . . $1 .5� �lint pistol . . . . . . . . . $() .9� 
Army saddle . . . . . . . .  $9.8,) M/L shot gun .. . . . . $4 .8;J 
Rpringfield cal 30/06 rifle , 24" barrel now $16 .50 . 1933 catalog, 364 pages of pistols, ar
mor, guns, daggers, etc. , mailed for 50 cents. 

New special circular for Be stamp. 
Esta blIshed 1 8 6 5  

Bannerman Sons, 50 1 B ' way, N .  Y .  C ity 

The cost of a thing is what you pay 
for it ; its value is  what i t  pays you 
in satisf action of ownership. 

Especially is this true of a 

Telescope. 

When you get a distorted, blurred or 
otherwise imperfect image, the rea
son is  defective optical parts,  and this 
is e asily corrected. 

If you are not getting a cle ar and ac
curate image of the heavenly bodies, 
send me your mirror for cor rection. 
The cost is  sm all. T H E  WORK I S  
GUARANTEED. 

Refe rences f rom s atisfied customers 
will be furnished you upon request,  
and will convince you that advice, 
se rvice and m aterial for  amateur 
telescope m akers are best supplied by 

DONALD A. PATCH 
3 8  Crescent Street Springfield, Vermont 

James L. Gregg and A. W. MacLaren, 
metallurgists, and H.  W. Russell, chief 
physicist, have been designated by Doctor 
Gillett to work on this research program. 
-A. E. B. 

-
Renewable Point Fountain Pen 

ONE of the most interesting recent de
velopmen ts in fountain pens is that of 

the Esterbrook Steel Pen Manufacturing 
Company of Camden, New lersey. This 
company has not only developed a pen 
which makes use of its long-famous steel 
points but has added the further feature 
of renewability of points. 

To outward appearance the Esterbrook 
fountain pen is  much like that of any or
dinary make. The point, however, is of 
a new steel called Duracrome, which was 
developed by the company. This new steel 
has a platinum-like appearance and takes 
and holds a finely tempered point. 

To suit the handwriting of various per
sons these points are mounted integrally on 
a plug which screws firmly into the barrel 
of the pen. This interchangeability per· 
mits the purchaser to choose any point he 
desires and eliminates the necessity of reo 
turning the fountain pen to the factory for 
repairs. The pens complete cost from one 
dollar up, and the new points 25 cents. 

POSSIBILITIES OF ELECTRO
STATIC GENERATORS 

( Continued from page 134) 

that the current from the sprayer is con
tinuous and not a rectified one, in which 
case the efficiency will be appreciably 
smaller. The streamers from pointed elec
trodes are generally considered as a sort 
of corona involving an insignificant loss of 
energy, but this view is erroneous. Such a 
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A NEW 
WORLD 

for 
YOU 

A Microscope for Real Exploration 
Endless hours of amusement, exp10ring Nature's se
crets through the wonderful Wollensak Microscope. 
:Magnifies 425 diameters-greatest at anywhere near 
this reasonable price. Simplified especially for ama
teurs, but scientifically accurate. A drop of  ditch 
water is a miniature world of grotesque living mon� 
sters that battle, feed and multiply under your very 
eyes. Unseen miracles everywhere-waiting. You've 
missed this fun too long. Start enjoying it now. 
Show this ad to Dad ; as a boy he always wanted a 
fine microscope, too. 
Model 425 - M a g n ifies 1 00 to 425 d i a m eters . $ 1 8.50 
Model 235 - M a g n i fies 1 1 0 to 235 d i a meters . $ 1 5 .50 
Model  1 50 - Magn ifies 70 to 1 50 d i ameters . $ 1 2.50 
Model  1 00 - M a g n ifies 1 00 d iameters . • •  $5.00 
S l i de Set- M ater ia l  for s l i d e - ma k i n g  at home • $3.50 
At dealers or di rect, shipped prepaid. O r  � 
C . O . D .  Money-back guarantee. Catalog of ...... 
l\1icroscopes, Telescopes, Binoculars, free. 

� }!;J. 
Order today. • . .  , �"m 

WOLLENSAK OPTICAL CO. 
9 1 2  H udson Ave. ,  �ochester, N .  Y .  W. I I k T E L E S C O � E S  

O e n s a  M I C R O S C O P E S  
B I N O C U L A R S  

Ii You Hope to 
Realize Profits 

from your invention, you must pro
tect it with a U. S.  Government 
Patent. Otherwise you may find that 
all your time and labor have been 
lost, because it often happens that 
other inventors are working on the 
same idea. IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 
PATE :'\T AT OXCE ! Your 
first step is to get my FREE 
BOOK. It tells you in simple . 
vlain language just what you 
must do, how you must llro
ceed in order to secure Pat
ent protection. 

I SERVE YOU 
IN SECRECY 

Any drawings, sketches or 
letters you send me \-",ill be 
kept in strong, steel , fire
proof files, that are 
accessible only to 
authorized mem
bers of my stait'. 
Your first step is 
to Send the Cou
pon for my Free 
Book. 

This 
FREE 
Book. 

� ku  

Ploase send m e  your FREE BOOK "How to Obtain 
a Patent." \vithout any cost or obligation on my 
part. 

Name .... 

Address 
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M E T A L -W O R K I N G  LATHE . .  
Precision equipment for the 
small shop, New designs and 
manufacturing processes make 
this amllzing bargain possible. 
working lathe with compound 
binlltion face-pIa 

in. lenli!;th. 20 
Ibe. Send postcard for cata agIlE) or save time and 
send $1.00. B.a.lanee pills expres� C. O. D. Lathe 
for wood-turning alone, $4. Attachments for millin�. 
saw-table. etc . .  available at low prices. 
American M ach i n e  & Tool Co . ,  D e pt. 8 .9 ,  200 B' way. N. Y. 

G E A R S  
I n  Stock- I m m e d i ate D e l i very 

Gears. I!Ipeed redneel'!!, �proclfetl!. thruBt 
hearingl. fiexible couplings. pulleys, etc. A 
complete line is carried in our Chicago stock. 
Can also Quote on special gears of any kind. 
Send UB YOlll' blue prints and inquiries. 

Write for Catalog  No.  20 
CHICAGO GEAR WORKS 

769·773 W. lackson Blvd., CHICAGO, D1. 

MAKE ARTIFICIAL MARBLE 
Colorful glossy tiles, no polishing, rather uncanny. 
Tabletops, bookends, whetstones, ash trays, imita
tion granite, sanitary floors. Hard, inexpensive,  fire
proof ; enamels wood. Rubber molds for making novel
ties and statuary. Secret cement processes. Amaz
ing samples free. ( So. California, business reserved. ) 

J O H N  1<. PAYN 
945 G rande V i sta Avenue Los A n geles. Ca l i f. 

"VVITTE Engines 
Gasoline, Kerosene, Distillat. 01' Gas 
2 to 30 H-P The finest engine 
built. Cash or Terms. Direct from 
Factory to Y QU. Writefor Free Catalog. 

WITTE ENGINE WORKS 
2 1 53 Oakland A" •• , R.209 Carson St •• 
KANSAS CITY. MD. PITTSBURGH. PA. 

AGENTS 500% PROFIT 
G U A RA N T E E D  G O L D  L E A F  L E T T E R S  

For Store fronts and office windows. Anyone can put them 
on. Free Bamples. Liberal offer to general agents. 

METALLIC LETTER CO. 440 N. Clark St • .  ChlCBI{O r Make money taking pictures. ,Photo
graphs in big demand. Commercial 
Photography also pays big money. teaOTOJ1'I �H Lea,n "",ckl, at home in spa,. time. 

PH No experience necessary. Write today 
for new free book, Opportunities in 
Modern Photograph'll. A m e r i c a n at dome School o' PhotographY , l;'ept .  2283 p 3601 Michigan Ave., Chicago. 

T E N  M I L L I O N  

S T O R Y  
P L O T S  

... all different-ca.n be built with thea.id 
of PLOT OBNIE. Endorsed by editors 
and American Fiction Guild. widely used 
by successful Iluthors and J'l.lotioIl Picture 
Studios. Equally vllluuble to professional 
or new writer. Booklet free. 

ERNEST E. GAGNON CO. 
Dept . 7 93A, 1 541 N.Western Ave. ,  

Hollywood, Calif. 

W H Y  N O T  f;lr�at��1�::' 
bl��,:fli�:: 

insects? I bllY hundreds of kinds for collections. 
Home worth $1 to $7 euch. Simple outdour work with 
lilY instructions, pietureB, price-list. Profit. Pleasure. 
Hend IOc for Illu�trated Pruspectus, terms, before 
sending butterflies. 

Mr. Sinclair, Dealer in Insects 
Dept .. 36. Box 1424, San Diego, Calif. 

ELECTRIC FUN ! 
Make toy motors, alarms. shockers.  
trick lig'llts. etr.. Book telling how 
to do 200 stunts with 110 volts
$1 postpaid. 

C U TT I N G  & S O N S  
34 K S t . .  Campbel l ,  Cal if .  

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

discharge is  very concentrated, approximat· 
ing an arc in intensity, so much, in fact, 
that the heat evolved sometimes impos.es 
a limit to the use of points. 

In the absence of a detailed description, 
the performance of this sensational genera
tor can not be closely determined and the 
actual results may be different from those 
I have indicated, but not greatly so. While 
the energy supply may be increased by 
raising the tension of the sprayer and in
creasing the number of the discharging and 
sucking points, there are limitations in this 
respect and it is perfectly evident that, no 
matter how big, such a contrivance is noth
ing more than a toy compared with the 
commercial machines employed in the trans
formation and transmission of electrical 
energy. 

In view of this, and the low efficiency, its 
application will be confined to scientific 
experiments in which useful results may 
be achieved either by a feeble working cur
rent under high tension or by successive 
explosions. The latter method seems more 
promising because under proper conditions 
it is  possible to discharge the spheres in a 
time interval incomparably shorter than 
that consumed in charging them and so 
amplify enormously the intensity of the 
actions. 

Any device depending on static electricity 
carried by a belt will fail in damp weather 
and will have to be operated in a closed 
space in which the air is properly condi
tioned. Also, the belts are apt to deteriorate 
rapidly through the action of ozone, nitrous 
and nitric acid produced by the point dis
charge. 

A L TH 0 UGH there is nothing radically 
.t\. new involved in the construction and 
working of this high voltage generator, it is, 
nevertheless, a distinct advance over its 
predecessors, the result of a scholarly effort 
towards producing an instrument suitable 
for scientific research. I think though, that 
whatever can be accomplished with it by 
virtue of the continuity of action, can be 
even better achieved by the use of cosmic 
rays. Moreover, the time consumed in the 
passage of a charged particle from one to 
the other end of the tube is  so brief that it 
makes practically no difference whether the 
current is direct or alternating. In availing 
ourselves of the latter we are doing away 
wi th all the limitations as to voltage and 
strength of the current and, consequently, 
the intensity of the effects which it is the 
chief object to produce. 

As far back as 1899 I made experiments 
with 18,000,000 volts and in some tests I 
was able to pass a current of 1 100 amperes 
through the air. With my transformers a 
potential difference of 30,000,000 volts, or 
more, could be easily obtained and in the 
present state of the technical arts a tube 
or other device capable of taking up very 
great energy might be manufactured.  I do 
not say this in disparagement of electro
static generators ; on the contrary, I believe 
that when new types are developed and 
sufficiently improved a great future will be 
assured to them. 

At first thought it might appear that the 
performance of such a generator could be 
doubled by using the free side of the belt 
fOJ" carrying away electricity of opposite 
sign. In this case the repulsion on one side 
of the belt would be balanced by the at
traction on the other so that, theoretically, 
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S C I E N T I F I C  A M E R I C A N  

the spheres could be charged without ex
penditure of power. But this is  contrary to 
fundamental laws of nature and it may, 
therefore, be safely inferred that such a 
plan would not work. 

Static electricity may be eventually har
nessed for driving motors and this prospect 
is  attractive on account of the enormous 
power output of such a machine at very 
high voltages. The efficient generation and 
control of these is  the chief impediment 
in this direction. As an interesting experi
ment the two units of the generator de
scribed might be separated and so an elec
tric drive improvised. It would be operative 
but inefficient. 

WHILE it i s  quite evident that excep· 
tionally favorable conditions for ac· 

curate observation will be realized in this 
instrument, it is highly probable that the 
attempts to smash the atomic nucleus and 
to transmute elements will yield results of 
doubtful value. Certainly, much of the in
genuity and skill now devoted to these illu
sionary tasks might be better employed.  The 
nucleus is  a neutral body consisting of 
tightly packed particles of the same kind 
which were originally positive and negative. 
When the body is smashed the particles 
again acquire their charges, without distinc
tion, and instantly form neutral pairs so 
that we have nothing for our pains. It is 
folly to expect useful results from transmu
tation brought about through such bom
barding of targets. If  anything of consider
able practical value is  ever achieved in this 
direction it will be by the use of a quasi
intelligent agent causing a sorting and 
regimentation of the particles and their 
orderly arrangement as required in the 
formation of a new structure. Such a power 
is possessed by a catalist and it will be even· 
tually harnessed and controlled successfully 
for all sorts of purposes. 

A uthor's note : R eference to page 134. 
The required increment of density can be de� 

termined by a simple calculation. At the spray
ing points, due to their constant action, there 
can be no change in the value 1.8333 found be
fore, but from there on the density will in
crease and at the very top of the charged area 
it may be 1.8333 + a. Since the law of variation 
is quite immaterial to this argument it may be 
assumed that the increment is proportionate to 
the distance from the spraying points, especial� 
ly as this is most likely to be the case. Under 
such conditions, a transversal strip of the belt 
one centimeter long and at a distance X from 
the center of the sphere, will contain a charge 

d-x ) q = 120 ( 1.8333 +a -
d

_
r
- e.s.u. Hence tbe repell-

ing force exerted by the charge Q on the ter
minal will be );d a - x  dx F= r QxI20 (1.833 3 + a <r=r -,;,,-

Tbis integral can be readily solved by ex
panding and yields the value 

F=2756352+ 1088367a dynes 
The mechanical work at the normal belt speed 
of 3000 centimeters per second will, conse
quently, be equivalent to 
W=0.8269056+0.326510Ia kilowatt seconds 
and must be equal to the electrical work of the 
machine with an overflow current of 0.00022 
ampere under a tension of 5,000,000 volts ; 
namely, 1.1 kilowatt seconds for each terminal 
so tbat 

_ !J=Q:8�69056 =0 8364 electro-static units 3- 0.3265101 
. . 

With this excess density and distribution of 
the charge as set forth. the net power of both 
belts, expressed in electrical units, will be 2.2 
kilowatts whicb is exactly the performance of 
the generator with the overflow current of 
0.00022 amoere and terminal tension of 10,� 
000.000 volts. It is evident tbat j ust as water 
finds its level so this balance is instantly 
established under all working conditions and 
is effected by a varying slip of the charge; 
that is to say, by reduction or increase of its 
translatory velocity according to the changes 
of the load. 
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Book_s SELECTED BY THE EDITORS 

STEEL TRAILS�THE EPIC OF THE 

RAILROADS 

By Martin D.  Stevers 

A NEW book on railroads has been 
needed for the last 40 years. While 

this one is not quite as pictorial as we 
would desire, still there is a great deal 
which the layman can absorb with 
profit. The writer gives us the lure of 
the railway when he expatiates upon 
the climb from the ground to the loco· 
motive platform, which seems to be an 
awful climb yet in reality is only a 
few feet, with a brawny fireman to help 
vou over the last lap. Corners arc con 
standy being cut in railroading and an 
engineer who will not conserve his sand 
will soon be brought to book. There is 
no business in the 

L�orld as complicated 
as freight rates, yet when once decided 
on there is no trouble even with the 
book.keeping or the collection. There 
are some pertinent questions which Mr. 
Stevers docs not answcr, probably be· 
cause he would have to get an I.  C.  C.  
decision. There are other points which 
might have furnished interesting read· 
ing such as the fact that you pay car 
fare whether you ride in the locomotive 
or in a Pullman. The references to bus 
competition are pertinent and sound. 
Electrification is a good thing if you 
can afford it but the steam locomotive 
will, we think, outlast most of us.� 
$4.00 postpaid.�A . A .  H. 

VALUABLE HINTS TO INVENTORS 

By A. F. Cillet 

A HANDY volume in which the au
thor deals with such subj ects as : 

Who are inventors ? ;  How to invent ; 
What to invent ; When to apply for a 
patent ; How to make a patented in
vention pay ; and so on. 90 text pages 
plus a comprehensive index. 5 by 7% 
inches.�$1 . 10  postpaid.�A . P. P. 

SPECTROSCOPY IN SCIENCE AND 

INDUSTRY 

By S. Judd Lewis, D.Sc., F.l.C., Ph .C . 

THE author of this book has packed 
into its 91 small pages as much solid 

material in available form as is con
tained in many books five times its size, 
and this material is practical, not vague 
and general as material in too many 
treatises is .  Its scope is the use of the 
spectroscope for practical problems in 
chemistry and industry, with a few 
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digressions. The chapter headings tell 
the story : Elementary Principles ; Spec
troscopic Equipment ( types of spectro· 
scopes ) ; Spectra ( types o f )  ; Spectrum 
Analysis ( of materials ) ;  Quantitative 
Spectroscopy ( for minute traces ) ; In
dustrial and Scientific Applications 
( metallic analyses, discovery of el
ements, organic substances ) ;  Spectro
photometry ; Absorption Spectroscopy 
and Applications. There are 41 figures 
including ten splendid plates of spectra. 
A valuable pocketful. This compact 
work and its contents are well worth 
knowing no matter what use the reader 
has for a spectroscope.�$2.00 post
paid.�A . C. I. 

GOD AND THE ASTRONOMERS 

By William Ralph Inge, K.C.v.o. , D.D.,  
F.B.A . 

THE famous Dean Inge, whose name 
is said to rhyme with wing, goes to 

the mat once more, this time with those 
of the astronomers who believe that the 
universe is being run down. He is not 
content to let the astronomers answer 
the problem alone, and his book is a 
long discussion of the philosophic as
pects of the problem as they bear on 
religion. Those who do not like the idea 
of living in a gloomy universe that is 
not winding itself up while it runs down 
will gain much comfort from the dean's 
talks�especially if their beliefs in sci
entific matters are based merely on their 
wishes�$1.20.�A . C.  l. 

ELECTRIC METERS 

By Richard R .  Ranson, B.S., E.E., Exp. 
Dept., Cutler-Hammer, Inc. 

A N elementary text on electric meters, 
1"\. in which the reader is given not 
only the fundamental details of various 
types of meters, but is also told how to 
use and care for them. This book is 
eminently practical in scope, and will 
be found useful to testers and operators 
in electrical work as well as to the stu
dent.�$2.15 postpaid.�A . P. P. 

THE FUTURE COMES 

By C. A .  Beard and C. H. E. Smith 

THIS l70-page book is a study of the 
New Deal�an analysis of the pres

ent recovery program. The senior author 
is familiar to the reading public as the 

author of "The Rise of American Civ
ilization" and his thesis is that history 
does not repeat itself�we never return 
to conditions as they were and must 
always forge new tools and new meth
ods to fit newly arising circumstances. 
The authors see the present as a pivotal 
point in American history. Their analy. 
sis is packed with facts and makes 
pleasant, easy reading.�$1 .90 postpaid. 
�A . C. I. 

THE SHAPE OF THINGS TO COME 

By H. C. Wells 

IT is a sad and gloomy picture of the 
future of those of us now living 

which Mr. Wells paints in his newest 
book. Read it and commit suicide�if 
you believe its predictions�is this reo 
viewer's advice, for you have little left 
to live for. The Hoover depression is to 
last 30 years, by the end of which civil· 
ization will have sunk to a shadow and 
a shambles. Europe's horrible next war 
( 1940-49 ) will be partly the cause of 
this but not the primary cause, which 
is our intellectual deficiency�our in· 
ability to understand what is the matter 
with us. Mr. Wells proceeds to tell us 
what is the matter with us. 

After the European War with its gas 
and germ methods, awful air raids on 
civilian populations, and a ghastly two 
year plague which halves the world's 
population, comes world impoverish· 
ment, disintegration, chaos, hunger, 
filthiness, decadence�N ew York City 
abandoned in 1958, Radio City falling 
down from disrepair, Detroit producing 
only 1000 cars a year. At last, in 1965· 
75, comes the recovery of prosperity 
and the organization of the Modern 
World State ( somewhat socialistic ) .  We 
then see a picture of what a Better 
World might be if only we humans 
were not such fools, according to Mr. 
Wells. 

Ho hum�this is Mr. Wells at his 
worst and best. If you really enjoy self· 
induced shivers read this book, but if 
you are already worrying about stocks, 
give it to some enemy. But there is a 
lot in it that is well worth thinking 
about.�$2.70 postpaid.�A. C. I. 
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C O M M E R C IA L  P R O P E R T Y N E W S  
Conducted by S Y L V E S T  E R J. L I D  D Y 

Remarks on Protecting Intellec
tual Priority 

By E. H. WESTLI�G 
T OOKING back over the April 1933 num· 
L ber of SCIENTIFIC AMERICAN, page 219, 
I found a highly interesting article on a 
method of proving priority of inventions. 
For over 20 years, however, I have used a 
procedure which I consider much hetter 
than the one described. It has the advan
tage that you can open the letter and show 
it, if you want to, and have as many dupli
cates as you see fit. As follows, then : 

You write out, as completely as you wish, 
all you want to say about your invention. 
Have your friends, as many as you desire, 
witness the papers. But what I now shall 
say will demonstrate that no witnesses are 
really necessary, as the instrument as such 
is a self-contained, authentic witness. There 
are two ways, both incontrovertible, and 
iron-clad, as it were : 

1. Have all your writing on one sheet of 
tracing paper, and then make a blue-print. 
Next, fold the blue-print, with the white 
side out, sealing the edges with a gummed 
label or two. Then use no envelope, but 
write the address and put stamps on the 
outside of the blue-print itself and mail it 
to yourself, or to anybody else. The address 
on the outside is  not important, but it is es
sential to have the Post Office cancellation 
stamp on the instrument itself. It is self
evident that the question of whether it  has 
been opened or not will never arise. When 
the document was sent through the mail. it 
already was a blue-print. 

It is  entirely impossible to send an empty 
blue-print through the mail, then make 
lines on it with acid, or the like, pretending 
that such lines were there when the blue
print was sent, because the microscope will 
show the fraud. 

It is  possible, however, to send a white 
paper through the mail, then impregnate 
the paper with blue-print mixture, and 
make a blue-print, still retaining the Post 
Office mark on the other side. But that is 
very difficult ; perhaps more so than making 
counterfeit money. The microscope will 
show that the document has been wet, and 
then dried again, after the postmark has 
been stamped on. However, to avoid even 
this possibility, a notary public may stamp 
the blue side of the paper, before mailing. 

2 .  Instead of making a blue-print of your 
brain-child, take a photograph of the de
scription and drawings of the same, and 
make a print on one of those postcards to 
be had at any photographer. Address the 
print, put a stamp on, and send it through 
the mail. Never mind if the writing can not 
be read without a magnifying glass. Such 
can easily be obtained whenever you need 
it. And it might be of advantage. Postal 
employees who sometimes read those cards 
would not take the trouble, or have the 
time, to hunt up a magnifying glass. 

Member of the New York Bar 

Obviously, there is no need to register 
such a letter or card. But there is nothing 
to prevent it. 

And finally it should be remarked that 
the generous offer of the SCIENTIFIC AMER
ICAN to store such documents is of great 
value to the inventor. He should also avail 
himself of that safeguard. 

-

Government Radio Control 

GOVERNMENTAL control over radio 
broadcasting operations in Denmark, 

which ranks first among nations in the 
number of receiving sets in proportion to 
population, is  said to be giving complete 
satisfaction. Furthermore the control system 
is self-supporting financially, says the De
partment of Commerce. 

Danish broadcast programs are con
trolled by a supervisory board of 15  mem
bers which accepts suggestions from civic 
organizations which have been formed for 
the purpose of seeking an improvement in 
radio programs. 

Receiving sets are licensed at about $1 .75 
a year and the broadcasting monopoly re
ceives the entire sum. In most European 
countries the government levies a tax on 
receiving sets. 

There is about one receiving set for each 
seven persons in Denmark, while in the 
United States the estimate is  one set for 
eight and a third persons. 

• 

Paint Not a Trade Mark 

IN ex parte Potosi Tie and Lumber Com
pany, First Assistant Commissioner Kin

nan held that the company, of St. Louis, 
Missouri, is not entitled to register, under 
the Act of 1905, as a trade mark for tele
phone, telegraph, and electric power poles, 
the mark described as consisting of a silver 
colored coating applied to the transverse
ly cut ends of the poles. 

The ground of the decision is that this 
painting would not function as a trade 
mark. 

In his decision, the First Assistant Com
missioner said : 

"The cut ends of fence posts permit the 
water to enter lengthwise of the grain of 
the posts to a greater extent when the posts 
are in vertical position than when the wa
ter merely strikes the sides of the posts . . .  
it is believed the public on seeing the posts 
with painted ends would consider the paint 
applied for protection rather than for trade
mark purposes and would not get the im· 
pression of trade-mark significance." 

• 

Shellac Substitutes 

IT has been directed by the Federal Trade 
Commission that Acme Shellac Prod

ucts Corporation of Long Island City, New 
York, shall discontinue advertising and seIl
ing its products as "Shea-Lac" when not 

made from shellac gum dissolved in alcohol 
or when shellac gum is not the predominant 
element. 

Exception to this order is  permitted if  the 
word "Shea-Lac" or any other word which 
in appearance or sound simulates the word 
shellac, is  accompanied by the word "sub
stitute," or by "other apt and adequate 
words, in equally permanent and conspicu
ous lettering, clearly indicating that such 
product is a substitute for genuine shellac ." 

-

The American Flag for Advertis-
ing Purposes 

THE Legation of the United States at 
Prague has been advised by the Minis

try for Foreign Affairs that the Ministry of 
Commerce has taken measures necessary 
to cancel from the register all trade marks 
and marks which contain the American flag 
or emblems. It is  further indicated that pro
ceedings would be brought against firms 
which use the American flag in advertising 
in direct contravention of the Czechoslovak 
law. 

• 

Argentine Trade Marks 

THE Argentine Supreme Court has just 
handed down a decision to the effect 

that foreign language trade marks regis
tered in Argentina may be re-registered 
when they expire. 

Several months ago a law was passed re
quiring trade marks to be registered in 
Spanish or a dead language, exception made 
for proper names. Shortly afterwards, a 
firm applied for re-registration of its French 
trade mark which had been obtained prior 
to the passing of the new law. The applica
tion was denied because of its foreign lan
guage features. The case, which was ap
pealed, finally reached the Supreme Court 
which rules that the new law was uncon
stitutional as regards its application to 
trade marks already registered at the time 
it was passed. In his decision the Judge 
stated that trade marks constituted acquired 
rights and are consequently considered as 
private property, which is rendered invio
l ate under Article 17 of the Constitution. 
This decision is particularly welcome to 
foreign companies whose trade marks are 
of definite value. 

• 

Danish Patent Statistics 

ATOTAL of 2530 patent applications 
were filed in Denmark in 1932. During 

the same year 1661 patents we,e granted, 
divided by country of domicile of the pat
entee as follows : Denmark, 519 ; Norway, 
53 ; Sweden, 134 ; Germany, 372 ; France, 
48 ; Austria, 2 1 ; England, 141 ; United 
States of America, 165 ; other countries, 208. 

At the end of 1932 there were 6899 pat
ents in force in Denmark compared with 
7109 at the end of 1931. 
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Modern Pise 
Building 

By Karl J .  Ellington 

BUILDINGS last for centuries 
when constructed of rammed 
earth as described in detail in 
this practical little book. 

All the information concern· 
ing mixtures of soil, tools, 
finishes, etc. are given in com
plete details with dimensions 
of forms and other essential 
data. 

$1 .65 postpaid 

-

Industry, Medicine and 
Criminology need 

The Fingerprint 
Instructor 

By FREDERICK KUHNE 

FOR the identification of a per
son now is considered wholly 
apart from the original idea ; it 
now is a sociological necessity. 
Gun permits, drivers' licences, 
hazardous employment, babies' 
footprints, to mention only a few 
applications, show this trend. 
There is no other book which is 
so universally used in official 
circles and schools of finger
printing as is this authoritative 
work. 

$3.15 postpaid 

• 

Photocells and 
Their Application 

By V. K. ZWORYKIN and 
E. D. WILSON 

THIS second edition has been 
greatly enlarged to include a 
fresh wealth of information and 
record the significant advances 
since this well-received text 
made its appearance. Five new 
chapters have been added and 
all has been rearranged and aug
mented, thus telling the last 
word in a field which had no bib
liography in book form. We pre
dict the new material will make 
as wide a sale as the first edition 
enj oyed. 

$3.20 postpaid 

-
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Will This Be Your Next Hobby? 
The book "AMATEUR TELESCOPE MAKING" tells how to make your own telescope 
at low cost. It is a detailed, explicit, 500-page instruction book full of really practical aid. 
With its help thousands of Scientific American readers have successfully made their 
own astronomical telescopes for less than 25 dollars and b€come amateur astronomers. 

CONTENTS 
Foreword by H arlow Shapley, D i rector H a rvard College Obse rvatory 

PA RT I. Russell  W. Porter ,  Associ ate in Optics,  Califo rnia  I nstitute of Technology 

Chapte r I. M i r ror M aking for Reflectors 
" I I .  M aking the M ounting 

H I .  1 00 Ft. Sun Telescope 
IV. Wrinkles 

V. Adj usting the Telescope 
VI. H ow to Find Celestial Obj ects 

Chapter V I I .  
" V I I I .  

I X .  
" X. 

XI. 

Telescope H o usings 
The P rism o r  D i agonal 
Optical Flats 
The Cassegrainian 
M aking Eyepieces 

PART I I .  Rev. William F. A. Ellison, Di rector ,  A rm agh Observatory 

Ch apte r I.  
" I I .  

I I I . 
IV. 

V. 
VI.  

The Reflecting Telescope 
Tools and M ateri als 
Foucault 's  Sh adow Test 
Polishing the Glass 
Final Sh aping 
Finishing Touches 

Chapter V I I .  
" V I I I .  

I X .  
X .  

" X I .  
X I I .  

Silvering 
M ounting the M irror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
1\;l ounting the Lens 

PART I l l .  Instructions for  S i lvering Telescope M i rro rs ,  by U. S. B u re a u  of Standards 

PART IV. Dr. Charles S .  H astings, P rof.  Physics, Yale 
Chapter I. Theory of Eyepieces Chapter I I . Types uf Eyepieces 

PART V. Grinding and Polishing M achines ( used by a few who enj oy making them, thu ugh most mir-
rors and lenses are m ade equally well by h and, and 95 out uf 1 00 are hand made ) .  

P ART V I .  Clarendon T ons-A Telescope M ounting f rom Ford P a rts.  

PA RT V I I. J ohn M. Pierce,  of the Telescope M akers of Sp ringfi e l d .  A S imple Telescope That Anyone 
Can M ake . 

PART V I l l .  A .  W .  Everest--The H F C l ap for pol ishing optical  s u rf aces.  

PART I X. Dr.  C;eo rge Ellery H al e ,  H un .  D i r e c t o r  M t. Wilson Observatory.  
Chapter r .  Solar Research f o r  A m a t e u rs Chapte r I I I .  :\1 aking a Spect roscupe and 

Spectroheliograph " I I . M aking the Spectro hel ioscopc 

PART X .  
Chapte r I .  

" I I .  
I I I .  
IV. 

V. 

Contributiuns by Adv anced A m ateu rs 

M aking Compound Telescopes Chapter V I .  
Flotation Systems for M i r r o rs " V I I . 
M aking Optical Flats V I I I .  
M aking a S u n  Spectroscope I X. 
Photographing with the Telescope X. 

1'a rabolizing Theory 
A Study i n  Shadows 
The Ronchi Test 
Di rect Focal Test 
A Sim ple Telescope D rive 

PART X l .  Albe rt G. Ingalls,  Associate Editor S cientifi c  American 
A 200-page mine of useful  information , mainly p ractical , based on amateurs '  actual  difficulties, conce rning 1 00 ]  aspects 
of amateur telescope making. and containing a multitude of hints,  wrinkles and suggestions on grinding, polishing, testing,  
an d shaping. Thi s part  includes minutely detal len 3 0 -page instruct i o n s  for silvering- gla,",s ,  which leave nothing to the heginner':.,  
j udgment .  

AD D E N DA 
A list of selected book� on practical and t heoretical optic:-" telescope making an(I a,..,tronomy, with brief description .... an(l 
p rices of each.  A list of astronomical societies, Drofessional and amate u r, with addresses. A l ist o f  periodicals for the ama
teur astronomer, with addresses. A list of MATERIALS. inc l u ding B E C D I N ER S '  K I T S ,  with actual addresses of dealers. 
A D i rectory of deal ers, amateur and professional workers, etc. 

500 P ages. Profusely illustrated with 3 1 6  figures and photographs. 

Postpaid $3 .00 domestic, $3 .3 5 fore ign .  

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



More Knowledge At Your Fingertips 

Than Four Years of College Could Give You-in 

THIS ONE GREAT BOOK 
Never before has so much valuable information been gathered into ONE handy volume ! 
Never before has a REAL Encyclopedia been made in ONE convenient book. Never 
before has such a vast amount of information in such useful form been offered at this 
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If you mail  the coupon promptly we 
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• • i t  free even i f  you return the Ency
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r - - - - - - - - - - - - - - - - - - - -
Wm. H. Wise & Co., Publishers, * I 
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Ship me,  fully prepaid,  for one week's free exam i 
nation, o n e  c o p y  o f  The M o d e r n  Encyclopedia and 
the 3 2·page Modern Atlas o f  the World.  r will 
either return the Encyclopedia to you and close the 
matter or keep it  and send you $1 each month unti l 
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the biggest value in knowledge you've ever been ollered ! 

Examine It on Approval 
Send No Money 

You may have this great book for free examination and 
j udge for yoursel f its amazing value. Just sign and send 
the coupon . The Modern Encyclopedia and the 3 2 -pagc 
Modern Atlas will be sent you prepaid.  You may either 
return the Encyclopedia and owe nothing or keep it and 
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your fingertips than fout· 
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