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Opportunities 
for Men Seeking More Responsibility and Higher Income 

BUSINESS is on the way UP. Are you prepared to go UP 
with it? ... Every period of business expansion offers new 

opportunities for trained men. Any corporation head will tell 
you that rising business creates more responsible executive 
jobs than there are men qualified to fill them. The man who 
is prepared can reap a rich reward. 

ness the organized knowledge of business that is essential to 
competent management. The Institute has gathered the ex
perience of the most successful business men of the country, 
and the proved principles and methods of thousands of com
panies. It has organized and formulated this knowledge for 

the benefit of those who realize that 
without it no man is qualified for 

What Is the 

Right Preparation? 

Department heads are pientiful 
en'ough-men who know accounting, 
or production, or selling, or some 
other ONE branch of business. But 
there are few who know the funda
mentals of ALL departments and 
who are capable of managing and 
coordinating their activities. 

The man with a one-track mind 
can be only the tool of men with 
broader training. He can never qual
ify for a real executive position. If 
you are now a junior executive or 
"department " man-whether in the 
accounting, engineering, financial, 
sales, or production division - you 
can broaden your training to include 
the fundamentals of ALL divisions, 
and thereby prepare yourself for the 
opportunities that are coming fast. 

SOME OF THE AMERICAN BUSINESS 
LEADERS WHO HAVE HELPED TO BUILD 
THE INSTITUTE'S COURSE AND SERVICE 
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ALFRED P. SLOAN, JR. 

;\lAJOR B. FOSTER 
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executive responsibility. 
To those men who now hold, or 

who are determined to hold in the 
future, important places in the busi
ness world, the Institute offers the 
thorough, balanced knowledge of 
production, marketing, finance, and 
accounting essential in business ad
ministration; ideas, experience, 
methods and judgment of the most 
successful business men of America; 
a mastery of tested business prin
ciples and practice. 

If You are of 

Executive Calibre 

Send for Your Copy of 

"FORGING AHEAD 

IN BUSINESS" 

To men who want to qualify fully 

The Alexander Hamilton Institute Prepares 

Men to Reach the Top 

for executive responsibility and to 
win financial independence, we will be glad to send a copy of 
the famous book "Forging Ahead in Business." A new edition 
has been published which contains a most important message 
for the type of man who is going far in business. Mail the 
coupon for your copy. There is no, cost or obligation. 

For more than a quarter-century the Institute has been giv
ing to the executives and coming executives of American busi-

THIS is a new 

edition of the fa

mous book that has 

st a r t e d  s o  m a n y 

th o u sa n ds on the 

road to greater suc

c e ss. To the r ight 

man, the information 

and insp iration of 

this book can mean 

financial independ

ence and security. 

To th.e ALEXANDER HAMILTON INSTITUTE 
196 Astor Place, New York, N. Y. 

Please mail me. without cost or obligation, a copy of 
"Forging Ahead in Business." 

Name 

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Position .. 
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50 YEARS AGO IN • • • 

(Condensed From Issues oj January, 1890) 

SPARK PHOTOGRAPHY-"Rifle bullets are now photographed 
in their course by means of the electric spark. The camera is taken 
into a dark room, which the bullet is caused to traverse. As it 
passes the camera it is made to interrupt an electric circuit and 
produce a spark, which illuminates it for an instant and enables 
the impression to be taken. The wave of condensation in the air 
before the bullet and the rarefaction behind it are visible in the 
photograph, and can be studied by experts, thus enabling the form 
of ball or rifle which minimizes the resistance of the air to be 
selected." 

TRAMWAY-"We illustrate a novelty in tramway practice, taken 
from the railroad operated in the beautiful town of Ontario, San 
Bernardino County, Cal. The railway passes through the middle of 
Euclid Avenue, a broad and beautiful street, bordered with orange 
and lemon trees. The avenue is some 6% miles in length, with 

heavy grades as it approaches the hills. The car is drawn up hill 
and over the levels by a pair of mules, but in going down grades 
the mules ride and the car moves by gravity, as shown in our en
graving. A platform with folding sides is provided, which is sup
ported near one end upon a pair of wheels . . . When the mules 
are the tractive power the sides of the platform are folded down 
and the whole rolls back under the bottom of the car, where it re
mains and is drawn along the track with the car." 

SAFETY-"In his recent message to Congress, President Harrison 
laid much stress on the need for adopting means for insuring the 
safety of railroad employes. An annual death list from accidents in 
service of over 2,000 railroad employes, with ten times the number 
injured, was cited by him as illustrating the urgent nature of the 
case. He suggested congressional action, requiring uniformity in 
the construction of cars used in interstate commerce, and the use 
of improved safety appliances upon such cars." 

SHIPS-"Shipbuilding on the Maine coast was more active during 
the past year than it has been since the palmy days before the war, 
when the fleet had the pick of the carrying trade. Yards which for 
years scarcely paid expenses are doing a thriving business, and 
others for long deserted echo with strokes of adz and caulking 
mallet." 

LIGHTING--"The controversy now in progress between the pro· 
moters of the rival systems of incandescent lighting, though some 
will think of doubtful expediency, so far as the companies are con
cerned, admirably. serves to acquaint a public now grown timorous, 
with the detail of operation and with the nature of the precautions 
which, if employed, would render both systems entirely safe, at 
least to the user." 
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PIPE-LINE-"The oil pipe-line which was recently constructed 
from Cygnet, Wood County, Ohio, to Cleveland, is one of the best 
in the country, yet it is necessary to watch it vigilantly to prevent 
any leaks. Track walkers pass over every mile of the line each day, 
about 15 miles being assigned to each man. Every walker is a 
telegraph operator and is supplied with a pocket instrument. Should 
he discover a leak in the line, he immediately telegraphs the division 
superintendent. At stated intervals along the telegraph lines wir�s 
run down the poles into locked boxes, the key of which is carried 
by the walker. Opening the box, he attaches his instrument and 
wires a report to headquarters." 

FORTH BRIDGE-"The practical completion of the great bridge 
over the Firth of Forth was effected on Thursday, November 7, when 
the interesting operation of joining in the center the girder which 
forms the connecting link between the Inchgarvie and North Queens 
Ferry cantilevers was successfully accomplished." 

HAND MINING-"When two men can take out $100,000 in less 
than a year from a quartz mine, they are doing a pretty good busi
ness. Yet this is what two young men, Messrs. Grant and Appel, 
have done in the Chipps Flat pocket mine, between Moore's Flat, 
Nevada County, and Allegheny, Sierra County. And they have no' 
mill, either, simply pounding the rich rock up in a mortar by hand." 

WAR SHIP-"The new British war ship BkIke, lately launched, it 
is calculated, will be the fastest war vessel afloat, and, for her class, 
the strongest fighting ship. Displacement, 9,000 tons; length, 375 
feet ; beam, 65 feet; draught, 25 feet 9 inches; twin screws, 20,000 
horse power; maximum speed, 22 knots, or over 25 miles per hour. 
As a ram, at this high velocity and her great weight of 9,000 tons, 
it is doubtful if any vessel could withstand the shock. The Blake 
is constructed of. steel throughout, has six-inch armored turtle-back 
steel deck, covering the magazines, torpedo rooms, engines, and 
boilers. Fuel space, 1,500 tons. She is to carry two 9 inch 22 ton 
breech-loaders and ten 45 pounder quick-firing guns, each capable 
of firing 12 times per minute." 

MUSCLE SHOALS-"The obstructions known as the Muscle 
Shoals, in the Tennessee River, which cover about 23 miles out 
of the 453 between Chattanooga and Paducah, at the mouth, are 
at length overcome by means of locks and dams built by the gov
ernment, and the river is now open so that boats loaded at New 
Orleans can at all times· proceed to Chattanooga and most of the 
time to Knoxville. The distance from Chattanooga to New Orleans 
is 1,601 miles." 

AND NOW FOR THE FUTURE 

'IINylon, N ewest Contribution of Chemistry to  Industry, 
and What It Promises for the Future. 

ITAtom Smashers - What They Are, What They Do, 
and How They Do It. By Douglas W. F. Mayer. 

ITApplication of Engineering Principles to Dentistry 
Makes for B etter Dentures. By A. W. Jessup. 

'If A Four-Lane Highway Bridge that, for a Mile of its 
Length, Floats on the Surface of the Water. By Charles 
F. A. Mann. 
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Personalities 
• In 

Science 
E VERY person who wears glasses 

owes to Dr. Edgar D. Tillyer, inter
nationally known lens authority, a debt 
of gratitude so great that mere words 
cannot express it. His brilliantly cre
ative mind has contributed more than a 
hundred important developments in the 
field of optical science. 

Intricate scientific problems are al· 
ways tempting to Dr. Tillyer. A small 
man with a large domed head crowned 
by a mop of gray hair, he'll seize a pad 
of paper and cover it with an astonishing 
array of mathematical computations. 
Out of these complex calculations will 
come a new lens system, a new eye
testing instrument, a new lens-measuring 
device or, just for relaxation, new de
velopments in the motion picture or 
radio fields. 

Dr. Tillyer was born at Dover, New 
Jersey, December 7, 1881. A graduate 
of Rutgers University, his first position 
was that of Computer with the Nautical 
Almanac Office at Washington, D.- C. 
In 1907, he became an Astronomical 
Observer in the Naval Observatory at 
Washington. Four years later, he en
tered the Bureau of Standards in the 
same city. Then, in 1916, he accepted 
the invitation of the American Optical 
Company, Southbridge, Massachusetts, 
to direct its Research Laboratories_ 

While at the Naval Observatory, Dr. 
Tillyer designed and built the clock 
vault temperature control and also de· 
signed a pair of astronomical photo
graphic lenses for the observatory. 

As a member of the Bureau of Stan
dards, he performed a notable service : 
He revised the old types of submarine 
periscopes and wrote the then standard 
periscope specifications of the United 
States Navy. He also determined and 
wrote gunsight specifications for the 
Navy. 

. 

During the World War, Dr. Tillyer 
did splendid work for the United States 
Government. One of his conspicuous 
achievements was re-designing a tele
scopic sight for the French 37 -milli
meter tank-repelling gun. The barium 
crown glass used in the former gunsight 
was not obtainable here in sufficient 
quantities and several of the largest lens 
manufacturers declared that this gun
sight had to be made of barium glass. 
But Dr. Tillyer re-designed the lens sys-

E D GAR D. 

tem, using plain optical glass. Trials 
s40wed that the telescopic sight using 
ordinary spectacle glass was more effi
cient than the 'French barium glass sight. 

Perhaps the best known of the scien
tist's developments is the Tillyer lens, a 
highly significant development which 
took years to perfect. 

Only a few weeks ago Dr. Tillyer an
nounced the latest development to come 
out of the American Optical Company 
Research Laboratories-the successful 
grinding of Polaroid sun glasses to pre
scription after five years of intensive 
experimentation. 

In the motion-picture projection field, 
Dr. Tillyer is the inventor of the auto
matic heat screen-a lens in the pro
jector system which will transmit the 
light rays and retard the heat rays, 
thereby preventing the film from burn
ing when the machine is stopped. In' 
the radio field, among other things, he 
devised one of the widely used methods 
of cutting quartz crystals for radio fre
quency control. 

Dr. Tillyer's supreme delight is the 

T I LLYER 

development of new types of glass. At 
the present time, he is working on radi
cally different glass compositions. Tan
talizingly, with a twinkle in his eyes, 
he refuses to talk about these new 
glasses, but does admit that one group 
has the property of not dissolving in 
hydrofluoric acid which dissolves all 
ordinary glasses. 

Seemingly, Dr. Tillyer lives for sci
ence alone, but this is filT from the truth. 
Genial, possessed of an excellent fund 
of stories, his tastes are catholic and his 
hobbies many. Intensely interested in 
photography, nothing pleases him better 
than to project his excellent collection 
of colored photographs for his friends. 
He loves to fish and cheerfuly admits the 
fish generally elude him. His badmin
ton is not what it might be, but he enjoys 
the game anyhow. As for bridge, rumor 
has it that he has developed a new sys
tem which, unfortunately, does not prove 
infallible. In respect to literature, he 
states with refreshing candor that he 
likes nothing better than an exciting de
tective yarn. 
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PanchromatIc photOgraph bY Arthur G. Eldredge 
X RAYS REVEAL THE S E CRE TS BENEATH ITS PAINT 

Above: The famous "Ashbourne" portrait of Wil
liam Shakespeare, owned by the Folger Shake
speare Library, Washington, D_ c., now, for the first 
time, dissected with infra-red and X-ray photog-

raphy. The small picture at the left is Dugdale's 
engraving (1656) of the skull symbol on the Strat
ford monument to the Bard, and is reproduced here 
for comparison with the skull in the "Ashbourne." 
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Figure 1: Left:, Edward 
de Vere 17th Earl of Ox. 
ford and Lord Chamber· 
lain of England. Born 
April 12, 1550, died June 
24, 1604. Painted in 1575 
when this mysterious poet· 
peer was 25 years of age. 
From the original owned 
by the Duke of Portland 

Figure 2: Right: A here· 
tofore unpublished por· 
trait of Lord Oxford, iden· 
tifiable as the work of 
Marcus Gheeraedts. "It 
has frequently been reo 
ported," says A. Wivell 
(1827), "tha� Marcus 
Gheeraedts had painted 
Shakespeare, but nobody 
knows whence it origi. 
nated." Painting owned 
by the Duke of St. Albans 

IDENTIFYING 'SHAKESPEARE' 

A SENSE of mystery has always sur" 
rounded the personality of Shake
speare, the prince of dramatists, as 

compared with the citizen of Stratford· 
on·Avon who signed himself--evidently 
with painful difficulty-Willm Shako 
spere. The latter left no letters, manu
scripts, books or other relics of creative 
endeavor. Both of his parents, as well 
as his own 26-year-old daughter, were 
so illiterate that they could not write 
their own names, as the village rec()rds 
testify. Will himself is stated by two 
17th Century investigators to have been 
working as a butcher's apprentice up to 
the time he left his wife and three small 

Figure 3: Lord Oxford's head, en· 
larged from the Portland portrait 

Science in the Shape of Infra-red Photography and 

the X ray Brings to Light at Last the Real Man Beneath 

the Surface of a Series of Paintings of the Bard 

B y  CHARLES WISNER BARRELL 

children to seek his fortune in London. 
There is no contemporary citation of his 
ever having attended school a day in his 
life or of having received any training 
whatever in any of the liberal arts with 
which Shakespeare, the dramatist, shows 
such intimate familiarity. Finally, dur-

Figure 4: Shakespeare's head. To 
be .compared with thOle of Oxford 

ing the heyday of the playwright's crea· 
tive career, the Stratford citizen appears 
in the annals of his native town as malt 
dealer, money lender, and land specu
lator. 

While it is entirely possible that this 
jack·of-all-trades may have had some 

Figure 5: Lord Oxford's head en· 
larged from the St. Albans painting 
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THE accompanying article, on a 
subject which may at first strike 

the reader as literary rather than 
scientific, is published in Scientific 
American because its major premise 
is in the realm of science: the recent 
findings of the X-ray and infra-red 
photography_ 

Was Shakespeare really the man of 
Stratford-on-Avon, or was he some
one else? Why go out of the way to 
question the familiar belief that he 
was simply himself-do we not know 
his life? Unfortunately, we do not. 
As George Steevens, early English 

business connection with the London 
theaters, it has been difficult for many 
students of his personal life to see in him 
the profound philosopher and cosmo
politan artist who wrote "Hamlet" and 
some 30 other masterpieces. 

As a result, fully a thousand volumes 
have been published in the past hundred 
years, vigorously disputing the claims of 
Willm Shakspere to the rank of Number 
One literary genius of the race. 

The main contention of these 
anti-Stratfordians is that "Wil
liam Shakespeare" was a pen
name, like "Moliere," "George 
Eliot" and "Mark Twain," which 
in this case cloaked the creative 
activities of a master scholar in 
high circles who did not wish to 
have his own name--or title--em
blazoned to the world as that of a 
public dramatist_ It is a well
known fact that the stage was held 
in social disrepute in the Eliza
bethan age. On the statute books, 
"vagabonds, thieves, and players" 
were lumped together as undesirables. 
Creative poets then were not by any 
manner of means accorded the same de
gree of reverence that they now com
mand as "classics." "The Arte of Eng. 
lish Poesie" ( 1589) , first comprehensive 
analysis of the subject, makes the follow
ing significant statement : " . . .  in these 
days ( although some learned Princes 
may take delight in Poets) yet univer
sally it is not so. For as well Poets as 
Poesie are despised, and the name be
come of honourable infamous, subfect 
to scorn and derision, and rather a re
proach than a praise to any that useth 
it." This work is but one of many testi
fying to the low estate occupied by 
Elizabethan poets generally. 

DURING the course of the debates 
relating to the real personaiity be

hind the Shakespearian works, much 
cont�mporary evidence discovered in the 
past 20 years has led modern investiga
tors to believe that Edward de Vere 17th 
Earl of Oxford really had a much more 
intimate connection with the immortal 
plays and poems than has been realized 
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Shakespearian scholar, once said: 
"All that is known with any degree 
of certainty concerning Shakespeare 
is, that he was born at Stratford-on
Avon, married and had children 
there ; went to London where he 
commenced actor and wrote poems 
and plays ; returned to Stratford, 
made his will, died and was buried." 

In the perennial and at times bitter 
war about the identity of Shake
speare, likely now to enter a fresh 
phase based on the new findings of 
science, the editors of this magazine 
remain neutral.-The Editor. 

heretofore. More than 30 volumes have 
been issued in presentation of Lord Ox
ford's claims. 

The same mysterious incongruity that 
surrounds the disputed personality of 
the dramatist also shrouds the paintings 
that have been known for many genera
tions as "life portraits" of the Bard. 

There are at least 12 of these, some on 
canvas, some painted on ancient wooden 
panels, which many art experts agree 

Figure 6: Oxford's hand, St. 
Albans portrait. Note long 
thumb and wild boar device 

Fig u r e  7: S h a k e s p e are's 
"Ashbourne" hand. Note long 
thumb, signet-ring, gauntlet 

are of undoubted Elizabethan 
or Jacobean composition. Sev
eral of the pictures are inscribed 
with dates that fit into the Shake
spearean chronology, though none 
of approved technical ancientry 
bears any discernible name or ar
tist's mark on its surface. 

Until the early part of the 19th 
Century, six of these paintings 
had been held for unknown peri
ods-evidently from the same age 
in which the Shakespearean plays 
originated-by various members 
of the old English aristocracy. It 
is significant that none of them 
can be shown to have had any 
Stratfordian ownership connec
tions whatever. Moreover, very' 
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few of the works had until compara
tively recent times ever been put up for 
sale or otherwise exploited publicly. 
One of the most interesting of them, 
which pictures the poet richly garbed, 
was taken from the Tudor collection in 
Windsor Castle by Queen Victoria for 
presentation to Lord Lytton, the novelist. 
As a matter of fact, eight out of the 12 
genuine Renaissance studies of Shake
speare, as listed by the "Encyclopaedia 
Brittanica," depict him wearing the un
mistakable attire of a nobleman. 

To explain this remarkable circum
stance, Stratfordian writers have con
jectured that Willm Shakspere may have 
been painted in stage costume. But this 
theory lacks corroboration from contem
porary sources. Among the six or eight 
authenticated portraits that exist of other 
prominent figures in the Shakespearean 
theater, such as Richard Burbage, Ben 
Jonson, Ned Alleyne, William Sly, and 
John Lowen, not one is delineated in any 
such fashion. On the contrary, Eliza
bethan actors and dramatists-with the 
one outstanding exception of Shake
speare-sat for their likenesses in sober, 
unobtrusive garb. During the days of 
Good Queen Bess, as official annals state, 
sumptuary laws regulated the wearing 
apparel of the classes quite as strictly as 
our modern statutes regulate the use of 
police uniforms. 

So when we find a number of tradi
tional portraits of the Bard which show 
him sporting the dress clothes of the 
Elizabethan nobility, excellent prima 
facie evidence would appear available 
to suggest that he may actually have been 
a member of the privileged class, just as 
the Baconians, the Oxfordians, and other 
heretical disbelievers in the conventional 

© 1940 SCIENTIFIC AMERICAN, INC



JANUARY . 1940 

Stratford legend have been 
contending, all along. 

Acting on this hitherto 
strangely neglected hint, and 
having familiarized myself 
with much of the essential 
testimony in the case of dis
puted personalities, pictorial 
and otherwise, I secured per
mission about two years ago 
from the owners of some of 
the best-known Shakespeare 
paintings to investigate them 
with the modern scientific 
media of infra-red and X-ray 
photography. 

It seemed possible that un
derneath the outer coats of 
one or two of these ancient 
works might lie concealed 
some key to the mystery that 
has puzzled so many students 
throughout thl': centuries. 
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playwrights of the day, acted 
himself, plltronized several 
companies of players, and 
was acclaimed by leading 
Elizabethan critics as the 
"most excellent" of all the 
Court poets-"the best for 
comedy among us." The per
sonal drama of Lord Oxford's 
own life is realistically pre
sented in a dozen or more of 
the Shakespeare plays, while 
the literary nobleman's per
sonal letters have been found 
to abound in situations, points 
of view, and more than 150 
dramatic figures of speech 
that reappear in the plays 
and poems. 

The paintings finally se
lected for dissection include 
the half-length panel owned 
by the King of Great Britain 
at Hampton Court Palace ; 
the head - and - bust panel, 
known as the "Janssen,'" 
owned by the Folger Shake
speare Library at Washing
ton, D. C. ; and the three

Figure 9: Infra·red closeup, Shakespeare's head. Note 
raised forehead, under-snrface outlines of 'original rull 

SHAKESPEAREAN schol
ars have never been able 

to account for the Bard's ob
vious knowledge of Italian 
and French literature in the 
original. Shakspere of Strat
ford never traveled on the 
Continent. Edward de Vere, 
however, not only visited 
France, Italy, Germany and 
the Lowlands ;  he spoke, read 
and wrote Latin, French and 
Italian fluently. His social 

quarter length canvas, generally called 
the "Ashbourne," which is also now the 
property of the Folger foundation. 

In each instance, my technical asso
ciates and I have uncovered clear-cut 
evidence to show that details of the 
original portraiture have been changed 
and that certain areas which previously 
displayed symbols of personal identi· 
fication have been completely painted 
over. 

The manner in which this work of 
concealment and disguise was carried 
out, the character of the brush strokes 
employed, and the present condition of 
the surfaces of all three pictures, make 
it apparent that the changes were made 
at some remote period. It also seems 
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I"igure 11: �hakespeare's signet
ring. Note under,surface shadows, 
plus broken surface ontlines, form. 
ing design of a wild boar's head 

evident that the hand of the same fur
tive craftsman was utilized throughout. 

Comparative research on recovered 
details of the original compositions and 
on all personal symbols of both the 
sitter and the artists who painted him, 
now for the first time brought to light, 
show beyond reasonable doubt that the 
Shakespeare who appears in these 
works must have been the mysterious 

Figure 10: The wild boar device of 
the Earls of Oxford. From a Tudor 
MS. published by Lord Howard de 
Walden. Compare with Figure 12 

Elizabethan court poet, Edward de 
Vere, 17th Earl of Oxford, and not the 
member of the illiterate Shakspere 
family who was buried at Stratford-on
Avon, April 25th, 1616. 

Before discussing in detail the evi
dence brought to light by study of these 
paintings, it is appropriate that certain 
background facts be given on this 
poetical Lord Great Chamberlain of the 
Shakespearean age. As contrasted to 
Willm Shakspere the elusive business 
man, Edward de Vere, who "wasted his 
substance" and squandered his patri
mony on men of letters, was intimately 
IIssociated with many of the best known 

pos1tlOn as the premier earl of his era 
would account for his familiarity with 
manners, customs and speech at Court. 
Presented with an honorary degree at 
Oxford, he was told by the orator .of the 
day-who later figured as an early com
mentator on Shakespeare's works-"th,· 
countenance shakes a spear." A mem
ber of Gray's Inn Society of legal lights, 
he had an intimate knowledge of law
reflected -in all the plays. Largely be
cause of his addiction to the company 
of bohemian writers, poets, musicians 
and mountebanks, Lord Oxford fell 
afoul of the taboos of his class. Shake
speare in the "Sonnets" bitterly laments 
the loss of "good name" and social 
prestige. This would account for the 
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Figu�e 12: The original boar's head 
design of FigUre 11, restored by 
outlining under-surface shadows 
on the matrix with white paint 
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Figure 13: X-ray exposures covering inscription area 
of "Ashbourne" painting_ Note under-surface remnants 
of original lettering ;  also family, crest and shield of 
arms, with artist's monogram below phantom scroll 

Figure 14: Left: Close-up of the X-ray monogram, C K_ 
Below, center: Cornelius Ketel's monogram from his 
portrait of Sir Martin Frobisher in Bodleian Library. 

Directly below: Two more 
examples of Ketel's mono
gram, showing his habit 
of combining the initials 
C K in varying forms 
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adoption of a pen-name by the author of 
such sentiments_ 

Through the courtesy and co-oper
ation of the present Dukes of' Portland 
and St. Albans, our investigation has 
been provided with complete technical 
descriptions and photographic copies of 
the only known paintings of the Earl 
of Oxford which bear his name, dates 
and personal symbols, undisguised_ 
Study of these two pictures, Figures 1 
and 2, in direct, comparison with any 
one or all three of the dissected Shake
speare paintings, discloses not only an 
extraordinary similarity of the features 
in the original drawing but-allowing 
for the fact that different artists with 
different points of view turned out the 
works-an absolutely convincing repe· 
tition in physical color schemes. Lord 
Oxford has reddish brown or auburn 
hair, a complexion merging from pink 
to carmine, eyes of light hazel, that is, 
blue-gray with inner rings or flecks of 
copper, high-arched eyebrows, a Roman 
nose with well-defined nostrils, a long 
upper lip, a well cut mouth of generous 
proportions and mustache and beard 

Figure 15: The shield of arms of 
Lord Oxford's second wife. From 
the 16th Century Lane-Trentham 
monument in St. Peter's Church, 
at W olverhampton, Staffordshire. 
Compare placement of the three 
griffins' heads in profile with rem
nants of the heads on the hidden 
coat of arms in the Shakespeare 
painting which' X rays disclose 

running through shades of sandy-red 
to dark auburn. 

With the exception of a somewhat 
shortened nose and a partially bald 
head, the crude stone memorial effigy 
of Shakespeare which was set up on the 
wall of Trinity Church, Stratford, some 
time prior to the publication to the 
First Folio, original!)' displayed ex
actly the same facial color sche�e that 
appears in the Lord Oxford portraits. 
We know this from a record made by 

(Please turn to page 43) 
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Science Transcends War 

JUST as two boys, starting from a 
trifling injury committed by one 

against the other, work themselves by 
progressions into a full-fledged fight
first a light slap, then a heavy swat, 
next a solid cuff, then a kick and soon 
a clinch with nothing dirty barred-so 
do two opposing nations at war work 
by downward steps into methods which 
do not bar hitting in the clinch, biting 
off ears or tips of noses and gouging 
out eyes. The present war shows normal 
evidences of progressing in these direc
tions despite the probable wish of each 
side that the play might be kept clean, 
so to speak ; for in the nature of things, 
or until nations miraculously take to 
saying "You , bit my ear off so we Will . 
slap your ' wrist, and then let's both 
change to calling names �nd making 
faces," this is inevitable. 

It is therefore a satisfaction to the 
scientific to observe that their own kind 
among the warring nationalities are not 
so childlike. In the journal of world 
science, Nature" published in London, 
we find the following as a comment on 
the 60th birthday of the noted German 
physicist von Laue : "We take the op
portunity to congratulate him on his 
brilliant scientific work which has led 
to the development of more than one 
new and important branch of science." 
The spirit of science.-A . G. I. 

"As She is Spoke" 

APOLOGISTS for slovenly use of the 
.tl. English language by many 
Americans say that such use is a sign 
of virility, of a healthy, growing lan
guage. Usage, they say, gives a patent 
of respectability. The inference is that 
If slang words are not frequently 
adopted into the language and other 
words and phrases are not consistently 
misused, the language is decadent. 

We disagree violently with these con
doners of mental sterility and lassitude. 
We could cite scores of cases in point
from everyday speech, articles, business 
letters, novels-to show that sound Eng
lish and robust words would have been 
more expressive and, certainly, less 
ridiculously infantile. But this journal 
is interested in the ' humanization of 
science, and so we will confine our re
marks to one of our particular betes 
noire in that field. This humanization 
requires skilful, accurate reporting of 
facts, the use of apposite analogies, and 
such a simplification of technical de
scription that the result will be lucid 
enough for the average newspaper 

P O I N T  O F  V I E W  
reader's understanding. It is in this 
attempt to simplify a scientific subject 
that this beast often rears its ugly head. 

Over and over again one reads that 
something is "three times smaller than" 
something else when "one third as large 
as" was intended. Or it may be "two 
thirds closer than" as the New York 
newspapers distorted the recent report 
from a great university that certain 
heavenly bodies were believed to be 
only "one third as far from" the earth 
as had been previously estipIated. 

"Three times smaller ! " "Two thirds 
closer ! "  How small is small ? How 
close is close ? One may as -well ask the 
little boy's question : "How far is up ? "  
By what simple rule o f  arithmetic does 
one multiply downward, multiply a unit 
-whether it be a number or an object 
-and get a fraction thereof ?  There is 
nothing absolute about "sm�ll" or 
"close." Both, indeed, are abstractions, 
and we can see no sane reason for any 
writer to go through all sorts of mental 
contortions to' give them new, definitive 
roles. We have simple fractions already 
assigned to the jobs that would be 
foisted off onto such meaningless 
phrases. We should use them. We should, 
in fact, do everything in our power 
-we science writers-to make lucid for 
the layman, and accurate, the science 
which we wish him to think of as being 
human.-F. D. M. 

Accomplislunent 

OCCASIONALLY even a supposedly 
blase editor, whose daily task in

volves participation in a critical survey 
of the passing parade of science and in
dustry, stops short with a mental gasp 
of sudden realization. Day by day he 
has seen in the parade examples of 
progress in some one industry, has ac
cepted and helped to report them as 
part of the usual routine. Then comes 
the gasp. Something happens to 'make 
him acutely aware that these individual 
examples have coalesced into a whole, 
the implications of which are so far 
reaching as to challenge the imagina
tion. 

Such has been the case with the plas
tics industry ; '  the shock which produced 
the mental gasp was the recent an
nouncement of the results of the annual 
Modern Plastics competition. For years 
Scientific American has followed the 
course of plastics through ashtrays and 
airplanes, industrial applications and 
home uses, yet nowhere has there ever 
before been brought out so vividly the 
impression which the entire plastics field 
has made on so many phases of . our 

everyday life--at home, at work, at play. 
Here is an industry, if there ever was 

one, that owes nQt only its very existence 
but its present importance to individual 
initiative and 'a keen desire to produce 
new materials that will do old jobs bet
ter, as well as to create new products 
for new purposes. First came Celluloid, 
made in an effort to replace ivory in 
billiard balls. Then a long hiatus until 
Bakelite sprang from a laboratory mar
riage of two liquids and firmly estab
lished itself in the electrical field. Later 
developments with this last-named plas
tic opened new and varied uses for it. 
Then came other plastics, other develop
ments, other applications. 

This brings us to the latest Modem 
Plastics competition, in which over 800 
entries made from a wide variety of 
plastics strove for the attention of the 
judges. Here were displayed plastics 
parts for machine tools, large casings 
for various types of business machinery, 
beautiful decorative pieces in wide color 
ranges, molded door liners for refrigera
tors. plastics tools and dental plates, 
jewelry and automotive ' parts . . .  
Over it all hung a tremendously en
couraging aura of progress, of ac
complishment. What the scientists of 
the plastics industry have done in creat
ing new ideas is typical of the spirit of 
industrial progress that has made our 
civilization the worthwhile thing that 
it is today. Our sincere congratulations 
to the men who have made possible this 
remarka�le development ; that they will 
attain even greater heights in the future 
is completely assured.-A'. P. P . 

Air Power 

AIR speed records don't always mean 
.tl. what they seem to mean. In the 
United States, the top speed of a plane 
is determined by flying a measured 
course, the plane entering the course 
from a level Hight and continuing so. 
In Germany, on the other hand, the plane 
enters the measured course from a power 
dive. The Germans thus make it a handi
cap race favoring themselves ! 

Perhaps this fact may partly explain 
why 27 German Messerschmidts, sup
posedly such superior fighting planes, 
were so easily defeated (with ' nine 
downed and the other 18 routed) by only 
nine Curtiss fighters piloted by French
men. And that brings up other con
jectures. Has this "handicap method" 
been widely employed in estimating 
other aspects of Germany's air power ? 
It may have been ; and if so, it may 
explain Germany's few air successes in 
recent weeks. We wonder. 
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To COMBAT NOISE 
FOR decades men were too busy 

pushing along our industrial ad
vance to be concerned seriously with 

new noises that came with new ma
chines ; these were a necessary evil, and 
that was that_ But in recent years they 
have come to learn that there is more 
to noise than the sound we hear_ Some 
noise is fatiguing to men and the ma
chines they run_ It may seriously affect 
normal digestion of persons continu
ously exposed to it and it frequently 
is a sign that the machine is not per
forming all of the work of which it is 
capable_ 

In noisy industrial employment It IS 
not unusual to find as many as 50 per
cent of the workers under 30 years of 
age with some degree of impaired hear
ing, according to Dr. Carey P _ McCord 
of Detroit, chairman of a special noise 
study committee of the American Med
ical Association. In addition to ear in
juries, this authority points out, there 
are many more scarcely measurable ef
fects such as loss of sleep, excessive 
fatigue, and emotional disturbances, 
which are brought about by noise. Fa
tigue caused by noise probably effects 
the initial injury to the ear in such cases 
of industrial deafness, the doctor 
states, with the changes taking place 
in the tissues of the ear, their location 
and extent of damage depending on the 
type of noise and the duration of the 
exposure. 

STUDIES have indicated that high. 
pitched tones are more damaging 

to the health of workers than low
pitched tortes. The din in a boiler 
works is more injurious than the lower
pitched roaring in a cotton spinning 
mill. The report of small caliber ar· 
tillery and machine guns is more in
jurious than the boom of heavy cannon. 

All recent noise studies indicate not 
only that workmen do better work when 
freed from the most disturbing noises 
but that most of us would lose some of 
the j itteryness of 20th Century living if 
we were inoculated with a little more 
quiet. 

Now, consider the machine for a 
monient. Sound is the result of some
thing vibrating within the audible 
range. We hear it because the vibrating 
object causes alternate expansion and 
contraction of the atmosphere surround· 
ing the object, and these pressure 
changes are transmitted in waves to all 
points in the neighborhood of the 
source of the sound, exerting a pressure 
on any object, such as an · eardrum, 
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One Device Dissects Noises, Analyses 

Second Finds Vibration Sounds 

Them • . .  A 

A Third 

Determines Expansion of Metal Which Makes Hum 

By J A M E S  A. B A U B U: 

within its sound field. If the vibrations 
are excessive and are coming from a 
machine, they are more than likely a 
warning that the machine is laboring 
under some difficulty, is not working 
efficiently. 

As a result of these demonstrably 
harmful effects of noise on the tools of 
industry, the worker, and in fact the 
entire citizenry, engineers, 
physicians, and municipal 
administrators are battling 
noise today as never before, 
attacking it in hundreds 
of laboratories and council 
chambers. Dr. McCord is 
of the opinion that 90 percent 
of industrial noise could be 
reduced to one half of its 
p r e s e n t  i n t e n s i t y ,  if the 
causes of noise were dis· 
covered and corrected. 

Today this goal is with
in the realm of possibility 
partly because of the work of 
a group of research engineers 
in a dozen laboratories of 
the Westinghouse Electric 
& Manufacturing Company. 
Out of these laboratories has 
come a mechanical detective 
to s e a r c h  o u t  u n w a n t e d  
sounds. This noise detector, 

developed by W. O. Osbon, not only 
measures the intensity or loudness of 
a sound but diagnoses its noise, separat· 
ing it into its different parts and 
measuring the pitch and intensity of 
each part. 

The noise analyzer looks and acts 
something like a radio receiving set of 
an earlier vintage. On its panels are 

Co·developer of the Dynet. 
ric Balancer which sees 
and feels where and how 
much a rotor is off hal· 
ance, F. C. Rushing focuses 
a Stroboglow lamp on a 
rapidly revolving rotor 

The inventor of the porta
able noise analyzer, W. O. 
Osbon, right, is shown 
measuring and diagnosing 
the noise inside a motor 
coach. This is the machine 
that breaks noises into all 
their parts for close study 
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switches, dials, and meters. 
Inside are vacuum tubes, 
condensers, and transformers. 
But to understand how it 
works, it is first necessary to 
inquire a little more into the 
cause of noise. 

Technicians in the science 
of sound have agreed upon 
a barely audible sound of 
1000 vibrations a second as 
their standard of reference. 
Such a sound as this presses 
upon each square centimeter 
of an eardrum with the force 
of one five-thousandths of a 
dyne or approximately three 
billionths of a pound per 

square inch_ As the sound increases 
in loudness, the pressure exerted on the 
eardrum increases tremendously. For 
example, if a barely audible sound of 
1000 vibrations is increased in loudness 
to the threshold of pain it will exert a 
force of 3000 dynes or about one twen
tieth of a pound per square· inch. Its 
pressure has been increased about 15 
million times. 

B UT pressure or intensity alone does 
not determine the loudness of a 

sound. This depends rather upon the 
combination of the sound's " frequency 
(number of vibrations) and its intensity. 
If two sounds are of equal loudness but 
have different frequencies, the one with 
fewer vibrations will, in general, have 
a greater intensity at its source and 
exert a greater pressure on the eardrum. 

The human ear is sensitive to a range 
of frequencies from 16 to 22,000 cycles 
a second, but is most sensitive between 
1000 and 5000 cycles. If the intensity 
of sound increases 10 times, its intensity 
level rises one bel, in acoustical termi
nology. The decibel is one tenth of a bel. 
Some noises become so intense that they 
are felt as well as heard ; they are then 
said to be on the threshold of feeling_ 
This occurs only in the upper limit of 
audibility, near 120 decibels for some 
sound frequencies. The purring of the 

SC I ENT I F I C A MER I C A N  

The control panels of the 
unique device which mea· 
sures the lengthening ef· 
feet of alternating current 
on magnetic metals, and 
developer S. L Burgwin 

Half the size of a dime, 
the tiny mirror at the left 
reflects a light beam in. 
to photo-electric cells to 
measure the amount of 
"stretch" of steel. The 
mirror is on a needle 
which rolls under the bar 
to the right of the pincers 

family cat rates about 25 decibels. A 
pneumatic drill at a distance of 10 feet 
produces a noise level of about 90 
decibels. 

These are the elements of sound that 
are tuned in by the noise analyzer. The 
frequency of every component or con
tributor to noise is balanced by this 
hearing mechanism against its own 
mechanical filter's frequency of 7000 
vibrations a second. 

As the sound engineer sweeps through 
the analyzer's frequency range, its deci
bel dial indicates loud noises at specific 
frequencies, instantaneously recording 
all the varying contributors to the total 
noise output of a machine or apparatus 
under examination. It singles one ele
ment out of a dozen possible elements 
that make up a noise_ 

Already the supersensitive ears of the 
analyzer have uncovered elusive noises 
in street cars, airplanes, trains, and 
electric motors_ It has separated the 
motor's noise, diagnosing it and placing 
the blame where it belongs. It tells 
how much noise is caused by unbalance 
in the rotor, how much by the com
mutator bars and the slots in the 
rotor, and what part is "gear noise. 

Housewives usually have scant interest 
in rotors, generators, and the machine 
noises of factories, but today they have 
the analyzer to thank for the quiet opera-

1 1  

tion of  their electric refrigerator, washer, 
ironer, vacuum cleaner, and many other 
small motor-driven home appliances. In 
all these, the analyzer has done yeoman's 
service in uncovering noise sources_ 

In another laboratory at East Pitts
burgh, engineers recently set a new 
electrical sleuth on the trail of noise. 
It is a dynetric balancing machine, de
veloped in part by F. C. ij.ushing, which 
routs noise by detecting vibrations re
sulting from states of unbalance in 
rotors, which are the whirling parts of 
motors and generators. "Unbalance" 
is a first cousin to noise. 

STILL another newcomer to the ranks 
of noise detectors is a device devel

oped by S. L. Burgwin, a Westinghouse 
research engineer, as a means of study
ing the property of magnetic metals to 
lengthen and shorten in an electromag
netic field. Engineers have long known 
that in most electrical machines using 
alternating current the iron is first mag
netized in one direction, demagnetized, 
and then magnetized in the opposite 
direction. Frequently the resultant 
lengthening and shortening of the metal 
set up vibrations which create midget 
pressure waves in the air, audible as 
buzzing or humming noises. 

In working out his machine, Mr. Burg
win sidestepped several handicaps by 
developing an "electric eye" yardstick, 
using direct current to measure the 
simple change in length of steel test 
strips, detecting improvements and 
failures in new electric metals. Stripped 
of its technical dress, this measuring 
machine consists principally of a tiny 
roller, about the size of a darning 
needle, on the end of which is fastened 
a mirror about half the size of a dime. 
A divided photo-electric cell and a light 
beam complete the setup. 

When a test strip is placed on the 
roller and magnetized by direct current, 
it lengthens. The light beam focused 
on the mirror is reflected to the photo
cell, registering the amount that the 
roller turns, determining the elongation 
of the test strip. The deflection of the 
light beam may be as small as four ten
thousandths of an inch at a distance of 
about 39 inches from the source of the 
light beam ; by using a galvanometer, 
the photo-cell magnifies this deflection 
100 times, makes it readable. 

Fifteen years ago engineers knew very 
little about noise. Paradoxically, they 
learned how to stop noise by developing 
means of producing it in radio receivers, 

" virtually building the modern science 
of sound around the radio microphone_ 
From this beginning the industrial re
search laboratories have come to solve 
noise problems that were not even 
dreamed of in 550 B.C.,  when Pythagoras 
founded the science of sound with his 
mathematical explanation of the musi
cal scale. 
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DUST CLOUDS OF 
SINCE Barnard's classic work, more 

than 20 years ago, it has been real
ized that the dark "rifts" and 

"lanes" in tIfe Milky Way, and the 
smaller black spots which are found here 
and there, are not gaps or holes in the 
star-clouds, through which we look into 
the black depths of space beyond. They 
are obscuring clouds, which lie in front 
of the stars and hide them. 

If a cloud of this sort were perfectly 
opaque, we might expect it to appear 
as a black, starless spot in the heavens ; 
and so it would, if it were only a few 
light-years away. But a black cloud at 
a distance of 100 light-years or more 
would have many stars in the clear space 
in front of it, and these would appear 
scattered over the dark patch in the sky. 
But if the cloud were only partially 
opaque we would also see, in the ob
scured region, stars lying behind the 
cloud, diminished in brightness by the 
absorption of their light but not ex
tinguished. 

How may one distinguish between 
these two possibilities ? The task would 
be easy, if the stars. were all of the same 
real brightness, for then the apparent 
brightness would be a direct clue to the 
distance. If a black cloud Jay at the 
d istance at which the stars ( on .our 
momentary assumption) would appear 
of ( say) the eighth magnitude, we would 
find as many stars brighter than this 
limit in this part of the sky as else
where, and none at all which were 
fainter. But if the cloud let through 
one sixth of this light-that is, made 
a star seen through it appear two mag
nitudes fainter-the stars behind it, at 
such a distance that they would appear, 
in clear space, of magnitude 9, would 
be reduced to magnitude 11, and so on. 
We would still find faint stars in the 
region but in reduced numbers-as 
many tenth magnitude stars per square 
degree as there were twelfth magnitude 
stars outside, and the like. By simply 
counting the number of stars, for equal 
area, inside and outside the obscured 
region, we could thus find very easily 
the distance and opacity of the cloud_ 

Actual conditions are, of course, 
much less simple-the cloud may be a 
thin fog, extending to a great depth and 
obscuring more and more the stilrs . 
which lie deeper in it ; and the stars 
themselves differ enormously in real 
brightness. These complications-espe
cially the second-smear out the sharply 
defined effects which would appear in 
the first case, and make the calculations 
much more complicated. But, with ac
curate observations of the brightness of 
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By H E N R Y N O RRI S R U S S E L L ,  Ph.D. 
Chairman of the Department of Astronomy and Director of the Observa
tory at Prlneeton tJnlverslty. Research Aasoelate of the Mount Wilson 

Observatory of the Carnegie Institution of Washington 

stars in obscured and unobscured reo 
gions-numerous enough to get good 
average value:;, and running down faint 
enough to get away from most of the 
smearing effects-it is possible to 
determine pretty reliably the distance, 
the total absorption, and even the thick
ness of the foggy region_ We must start 
with knowledge of the relative numbers 
of stars of different degrees of real 
brightness, in the same volume of space ; 
but this can be found in other ways. 

It is rare to find a really black cloud. 
There are a few spots where hardly 1 
percent of the light from behind gets 
through, but in most regions-such as 
the Coal-Sack near the Southern Cross 
-the background stars are still visible 
but appear reduced to from a quarter to 
a tenth of their prop'er brightness. The 
total light of all the stars-except the 
foreground-is reduced in this propor
tion, so the dark patch will be conspicu
ous, provided that it is near enough to 
us so that the "foreground" stars give 
only a moderate percentage of the whole 
light. This happens, in the Milky Way, 
for clouds which are only a few hundred 
light-years distant. But a cloud-even 
a very big and black one-two or three 
thousand light-years away would have 
such a lot of unobscured stars in front 
of it that its existence would not be 
obvious, and careful counts of stars, 
down to very faint magnitudes, would 
be required to find it. 

THERE is one way, though, in which 
these distant clouds can be detected. 

They hide the spiral and other extra
galactic nebulae, which lie far, far 
away, enormously outside the outermost 
confines of our own Galaxy. It has been 
known since Herschel's time that very 
few such nebulae were found in the 
parts of the sky near the Milky Way ; 
and Hubble, by detailed surveys, has 
mapped out a "zone of avoidance" ex
tending all around the heavens in which 
none at all of these distant bodies can 
be observed. Evidently, in the outer 
regions of the Galaxy, or perhaps beyond 

. most of its stars, there must be gigantic 
obscuring clouds, which shut out hope
lessly from our sight a great portion of 
the remoter Universe. There are a few 
places, though, not far from the central 
line of the Milky Way, where Hubble 
has photographed extra-galactic nebu
lae. Here there must be "holes" where 

the incoming light passes between the 
clouds, whether near or far, and reaches 
us. 

These obscuring clouds are the hilgest 
things known to astronomy, except the 
great spiral nebulae themselves. Even 
our near neighbors among them-in our 
own Galaxy and but a couple of hundred 
light-years away-have length, and 
breadth and thickness which must be 
measured in light-years. 

Their enormous size, however, must 
be compensated by an excessively low 
density. The only known thing which 
can be at the same time so rarefied and 
so opaque is an enormous, thin, cloud 
of dust. An easy calculation shows that 
the light-obscuring power-per pound 
per million cubic miles - becomes 
greater and greater, if we imagine the 
material in the cloud to be broken up 
into finer and finer dust, until the dust 
particles are reduced to a diameter of 
about 1/150;000 of an inch---,so that 
their circumference is equal to a wave
length of light. Still smaller dust gets 
a decreasing grip on . the light-waves 
and the opacity rapidly diminishes as it 
gets finer. 

When we say that the obscuring 
clouds are composed of such fine dust, 
we do not mean to suggest that other 
particles may noi be present-from 
chunks like meteorites down to minute 
dust and separate molecules of gaa..:.. 
but that the dust particles of diameter 
roughly from 1/30,000 to 1/300,000 of 
an inch are so very much better smoke
screen-forming materials per pound that 
they will take over practically the whole 
job, unless the general mixture should 
have a much smaller percentage ( by 
total weight) of particles of this size 
than of ihe others. 

There is an important difference, 
though, in the properties of Ii cloud, 
according as it is composed of particles 
decidedly larger than 1/150,000 of an 
inch, of particles decidedly smaller, or 
of a mixture of both. 

In the first case, the obscuration is by 
ordinary opaque-body obstruction, and 
light of all colors is affected to the 
same degree. In the second, when the 
particles are much smaller than the 
waves of light, they have far more in
fluence in scattering short waves than 
long, and the blocking power varies in
versely as the fourth power of the wave· 
length. For red light, say of 6300 ang-
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Despite Unavoidable Complications, It Has 

Proved Possible to Determine the Distance, Light 

Absorption, and Size of These Obscuring Clouds 

stroms, the effect is only one fifth of that 
for violet light (4200 A) . 

Now it has been known for many 
years that a good many stars in obscured 
regions of the sky appeared abnormally 
red. This adverb suggests another com
plication_ Stars of different tempera
tures naturally give off light of very 
different average colors ; but, fortu
nately, there is a close correspondence 
between the color and the type of spec
trum as defined by the lines in it_ By 
finding the normal color for stars of each 
spectral type, in regions clear of ab
sorption, we clm get standards with 
which to compare stars in the obscured 
regions, and, fortunately, we have a good 
test for freedom from absorption
namely the visibility of extra-galactic 
nebulae. The "color excess" measures 
directly this abnormal reddening and 
hence that part of the obscuration which 
varies with the wavelength_ 

An admirable research of this sort 
has just been reported by Stebbins, 
Huffer, and Whitford, who have for years 
been making highly precise photometric 
measures with photoelectric cells, first 
at the University of Wisconsin, and later 
also at Mount Wilson. It has been no 
small labor : their present paper sum
marizes results derived . from observa
tions of 1332 stars, all of spectral class 
B. This class includes many of the 
brightest of all the stars and so affords 
a powerful method of carrying the in
vestigation to considerable distances_ 

WORKING with two color filters, 
transmitting violet light of average 

wavelength 4170 A, and bluish-green at 
4710, and with a thermionic amplifier to 
magnify the minute photoelectric cur
rents, they have made precise measures 
of stars fainter than the tenth magni
tude, though in general they stopped 
at about the ninth. The color excess 
of a star thus measured has a probable 
error of 0.01 to 0.02 magnitudes-about 
1/50 of the difference in color between 
Vega and Arcturus, which, on their scale 
of measurement, is 0.7 magnitude_ 

Outside the Milky Way, and, indeed, 
in the portions of it well away from 
the central line, there is not much ab
normal reddening. The strongly red
dened stars are close to the central line, 
and a plot of these alone would suffice 
to map out the galactic circle. Moder
ately reddened stars ( with a color excess 
less than 0.30) are found all round the 
Milky Way. But the strongly reddened 
stars not only cluster close to this circle, 

but are numerous in the region of Sagit
tarius (which lies in the direction of 
the galactic center) and are absent from 
a long stretch of the Milky W ay in the 
opposite part of the heavens, where we 
are looking away from the center, and 
toward the edge of the great, roughly 
disk-like assemblage of stars_ It is close 
to the center that the reddest B-stars are 
found. One has a color excess of 0,!,67 ; 
that is, though it ought normally to be 
whiter than Vega, it looks almost as red 
as Arcturus. 

In both parts of the heavens, strongly 
and slightly reddened stars of nearly 
the same apparent brightness are found, 
suggesting that the obscuring Clouds are 
patchy, with some nearly clear gaps be
tween them. This is confirmed by a 
detailed study of regions where bright 
star clouds lie close to dark and obvi
ously obscured regions. In the bright 
patches, the stars are slightly reddened, 
indicating that there is some absorption 
all over this part of the sky. In the 
moderately bright regions adjoining, 
the B-stars are conspicuously redder
the absorbing layer is denser-while in 
the darkest regions no B-stars are found 
at all. The obscuration has made them 
so faint that they drop below the limit
ing brightness of the survey. 

SO far, we have considered only the 
effects of these clouds in reddening 

the light which passes through them. 
It is of great interest to find, if one can, 
how much they weaken the light of vari� 
ous colors. To attack this problem, 
Stebbins and his associates have chosen 
pairs of stars close together in the sky, 
and with very similar spectra, one of 
which was abnormally red and the other 
not. If the spectra are substantially 
identical ( as regards the intensities of 
the lines) we may assume that the real 
temperatures, and colors of the light, 
are substantially the same. These pairs 
of stars were then observed with a 
spectrophotometer, measuring the rela
tive brightness of the two in many sepa
rate small regions of the spectrum. To 
measure these small separated parts of 
the radiation of a seventh-magnitude 
star must have demanded extraordinary 
precaUtions ; the authors only remark 
"A cesium oxide cell refrigerated with 
dry ice was used." 

The reddened stars, of course, give 
relatively more red light ; but, when the 
excess brightness was plotted against 
the wavelength, it became evident that 
the rate of change with color was not 
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nearly as great as it would have been 
for an absorbing cloud composed en
tirely of gas and exceedingly fine dust. 
The variation was not inversely as the 
fourth power of the wavelength, but in
versely as the first_ This is not theo
retically troublesome-it can perfectly 
well occur for light which has traversed 
a mixture of dust particles of varying 
sizes. But the practical consequences 
are interesting. With this law of varia
tion the obscuration is only 13 percent 
greater for violet light than for blue
green_ For visual light ( A5100 ) the 
absorption is a little less ; but it is seven 
times the differential effect which pro
duces color excess. For the most highly 
reddened stars, with a color excess of 
O,!, 6, the obscuration of their visual 
light would exceed four magnifudes
if the clouds could be cleared away they 
would look 50 times brighter. In the 
Milky Way in Sagittarius, even the 
bright cloud, where the color excess E 
is 0.10, loses half its light by passage 
through the .obscuring veil between it 
and us. This may not really be a star 
cloud at all-only a region seen throu·gh 
a "window." On the edge of the dark 
area, E = 0.4 ; only 4 percent of the 
light gets through. 

THE absorption has to be considered 
in calculating · the true brightness of 

these stars. Allowing for it (on a basis 
of the observed color excess) Stebbins 
and the rest conclude that the "earlier" 
and hotter B·stars are about 30 percent 
brighter than had previously been sup
posed. The brightest of all are the 
so-called C-stars, with very sharp lines, 
like Rigel or Alpha Cygni, which come 
out 12,000 times as bright as the Sun. 

Allowing for the absorption, our 
authors calculate that the most heavily 
obscured stars in Sagittarius are at dis
tances of 1200 and 1500 light-years. In 
the bright cloud, we can . see through 
the "window" as far as 3500 light-years 
-and probably to fainter stars beyond. 
In the opposite part of the sky, the situ
ation is curious. Stars at moderate dis
tances, not exceeding 2000 light-years, 
show a reddening of 0,!,3, correspond
ing to an obscuration of 85 percent of 
their light. But stars with the same 
spectrum, and much fainter, are no 
redder. It looks as if the absorbing 
clouds stopped at about 2000 light-years' 
distance, and space beyond, up to 6000 
light-years, was practically clear. 

This is a powerful method of inves· 
tigation. It has been carried about to 
the limit for the moment, because the 
spectra of the fainter and more distant 
stars have not yet been catalogued. It 
will be of important service in the great 
task of mapping the observable portions 
of the Galaxy-in distance as well as 
direction-and also the obscuring har
riers that prevent us from seeing farther. 
-Princeton, November 6, 1939. 
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The chalk is for added visibility 

Arrow points to unchalked print Three more mysterious footprints 

THE CARBONIFEROUS MYSTERY 
ON sites reaching from Virginia and 

. Pennsylvania, through Kentucky, 
Illinois, Missouri and westward 

toward the Rocky Mountains, prints sim
ilar to those shown above, and from 5 to 
10 inches long, have from time to time 
been found on the surface of exposed 
rocks, and more and more keep turning 
up as the years go by. What made these 
prints? A. yet the answer is unknown to 
science. They look like human footprints 
and it often has been said, though not by 
scientists, that they really are human 
footprints made in the soft mud before 
it became rock. 

H man made these prints in this man
ner, then man's antiquity is no matter of 
a mere million years or so, as scientists 
think, but a quarter of a billion years, 
for they are found in rocks of the Car· 
boniferous Period and those rocks were 
laid down about 250,000,000 years ago. 

Confronted with this claim, the scien
tist exclaims, "What ? You want man in 
the Carboniferous? Entirely and abso
lutely-totally and completely-impos
sible. We admit we don't know exactly 
what made the prints, but we do know 
one agency that didn't, and that is man 
in the Carboniferous." 

To this a listener, perhaps a bit fed up 
with the surety of some laymen who 
seem to defend the tentative findings of 
science more vociferously than the scien· 
tists themselves, quietly replies, "Nothing 
is impossible. How many scientifically 
settled 'impossibilities' have later been 
proved to be possible--splendid theories 
demolished by mere facts? How often 
has science reversed itself?" 

Science has. 
It always will. 
Science is like the streets of New 

York : it is never finished, and is always 
being torn up, often in a major way. 
Science is a process of learning by mak
ing guesses and then testing them, cor
recting and re-correcting, approximat
ing and more closely approximating, 
with never the comfortable certainty that 
a major structure painfully assembled 
will not have to be entirely scrapped be
cause of newer knowledge. In pre-scien-
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Prints Roughly Resembling Human Footprints, and 

Found in Very Ancient Rocks, Would Greatly Add 

to Man's Antiquity-H Only They Were Human 

By A L B E R T  G .  I N G A I. I, S  

All photographs by F. R. Johnston 

The small toe sets up conjectures 

tific times, when man knew that he knew, 
he was often wrong but always comfort
able ; now he is often right but always 
uncomfortable, for he is never sure of 
the finality of his knowledge. 

Nevertheless, asking the scientist for 
man in the Carboniferous is like asking 
the historian for Diesel engines in an
cient Sumeria. The comparison is no ex
aggeration but an understatement. If 
man, or even his ape ancestor, or even 
that ape ancestor's early mammalian an
cestor, existed as far back as in the Car
boniferous Period in any shape, then the 
whole science of geology is so completely 
wrong that all the geologists will resign 
their jobs and take up truck driving. 
Hence, for the present at least, science 
rejects the attractive explanation that 
man made these mysterious prints in the 
mud of the Carboniferous Period with 
his feet. 

BUT he could have made the prints 
with his hands, and that is the ex

planation offered by the ethnologist 
David I. Bushnell of the Smithsonian In
stitution, who has examined a number of 
them. He states that every one of them 
which he has seen was unquestionably a 
carving made by the Indians. As they are 

always found near water, he suggests 
that the human foot was a symbol which 
some ancient Indian people associated 
with a watering place. He points out 
that some of the Indian artists were ex
traordinarily realistic sculptors. This 
then becomes scientific theory No. l .  

Scientific theory No.  2 is that the 
tracks were actually made in the soft 
mud in Carboniferous times, a . quarter 
billion years ago, though not by man but 
by some extinct and as yet unknown ani
mal. There are numerous other cases in 
which animals left plentiful and excel
lent fossil footprints without leaving fos
sils of their actual selves. Many of these 
even have names, and so the present in
tangible mystery animal has been named 
by Dr. Frank Thone Phenanthropus 
mirabilis ("looks human ; remarkable") . 

At the time when the later Carbonif
erous rocks in which these tracks appear 
were first laid down as mud there were 
several kinds of giant, toad-like amphib
ians crawling out of the water and 
around on the mud and leaving innum
erable clear tracks vaguely resembling 
those of man-that is, they had five toes 
and a "heel." Science has no proof that 
these tracks were not made by one more 
of these animals-one with which it is 
not yet familiar-for it does not know 
everything. Professor W. G. Burroughs, 
Berea College, Kentucky, geologist, 
champions this theory, supported by the 
palentologist Charles W. Gilmore at 
the United States Museum. 

What science does know is that, any
way, unless 2 and 2 are 7, and unless the 
Sumerians had airplanes and radios and 
listened to Amos and Andy, these prints 
were not made by any Carboniferous 
Period man. What did make them may 
appear with certainty later. 

Or it may not. 
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FOUR 
FASTEST 
FOUR hundred miles an hour in an automo

bile ! That's how fast man will be traveling in 
a few years from now, according to a predic

tion by John Cobb, of London, England, who re
cently drove 368.85 miles an hour to set a new 
world's land speed record in Utah. 

His prophecy raises once again the question of  
how long speed progress in automobiles, ships. 
airplanes, and trains can continue. For, despite 
all that has already been accomplished, there is 
greater stimulus to speed advancement today than 
ever before and far better facilities to achieve it. 
As each day brings new demands for swifter tran
sit, it brings also some development of science 
which pushes back the speed horizon just a little 
farther, and the speedometer needle creeps on 
forward. The photographs on this page show the 
four fastest vehicles of their kinds-when this 
page was prepared ! 

Demands for military planes, together with in-

Below: Sir Malcolm Campbell's Bluebird II 
which made a record of 141.74 miles per hour. 
Bottom : Largest, most powerful steam loco· 
motive pulls 14 cars at 100 miles per hour 

Photographs courtesy Tlmken Roller Bearing Company 
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Top : John Cobb's Railton Red Lion holds a 
land speed record of 368.85 miles an hour. 
Above: Curtiss P40 pursuit plane, which is 
reputed to be the fastest in the world, may 
make from 400 to 450 miles per hour 

creasingly longer commercial flights, are glvmg 
impetus to speed progress in the air ; the battle 
between the nations for world trade supremacy 
has stimulated it on the water. Railroads on land, 
in order to maintain their dominant position 
against competition from other forms of travel, 
are now speeding up their schedules with stream· 
line design and modernization. 

Their latest development is the greately ex
panded use of several types of roller bearings-a 
mechanical refinement of which most passengers 
are unaware. 

Reducing the resistance of friction . to less than 
0.3 percent, while the train is in motion, these 
roller bearings almost entirely eliminate one of 
the greatest obstacles which hindered speed prog
ress in former days. 

Years ago, when automobiles were chugging 
up Main Street at 15 miles an hour and scaring 
the daylights out of the horses, some people 
thought cars would never be able to go much 
faster because of the increasing force of air re
sistance at higher speeds. And we once believed 
that speeds of even 15 miles an hour. were im
possible on the theory that no one could breathe 
while going so fast ! 

Perhaps man cannot go on cutting the minutes 
into seconds forever, but it looks as though it's 
going to be a long time before he stops. It may 
even happen that, before this page is printed, the 
speed records it lists will be eclipsed. 
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OUR SUPERIOR MODERNIZED 75,s 
THE 75·millimeter gun, as 

modernized by the Ordnance 
Department of the U. S. Army, 
has been called by military men 
the best divisional field piece 
in the world today. Its range is 
13,000 yards as compared with 
7000 yards for the wartime 
model. Its arc of fire is 14 times 
greater ; . hence it may be ex· 
pected to make many more hits 
on a moving target such as a 
tank. 

Modernization of these guns 
costs $8000 each as compared 
with the $25,000'cost of manu· 
facturing one 105'millimeter 
howitzer, toward the use of 
which there is now a definite 
trend. In the accompanying arti. 
cle, Colonel Barnes says, simply, 
we have "a very large supply 
of" the old 75's on hand. An· 
other authority said recently 
that we have enough of them, 
with great quantities of shells, 
to supply a sizeable army in the 
field.-The Editor. 

IN the early days of World War I, 
. newspapers and magazines gave 

colorful reports of the startling sue· 
cesses achieved by the German Army in 
their rapid march through Belgium and 
France toward Paris. These accounts 
told of the great destructive power of 
the German guns and howitzers. The 
world was introduced to the new Ger· 
man heavy howitzers which quickly ac
complished the destruction of the forti· 
fications at Liege, Belgium. Of all the 
belligerents involved in W orld War 1. 
only the German Army was adequately 
equipped initially with all the necessary 
types and calibers of artillery. The 
French and British lacked artillery and 
were particularly deficient in heavy 
types. The great destructive power of 
the German artillery can be gleaned 
from statistics of casualties. These 
statistics record that the German armies 
produced nearly twice as many as the 
allied forces and this was due, in great 
part, to the predominant power of the 
German artillery. 

It was during these days of the World 
War that Americans first began to hear 
about the French 75mm gun, known as 
the "Soixante·quinze." It is scarcely an 
exaggeration to say that this gun 
stemmed the on·rush of the German 

Released for pUblication by the Chief of Ordnance, 
U. S. Army. Statements and opinions are to be 
understood as individual expressions of their author, 
and not those of the Ordnance Department. 
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Re-Construction of Our Large Stocks of Wartime 

75mm Guns Would Give Them Longer Range, High 

Elevation, Wide Traverse . . . Work is Inexpensive 

B y  G .  M .  B A R N E S  
Lieutenant Colonel, Ordnance Department, U. S. Army 

armies in the early days of the war, pre
venting the rout of the French armies. 

The French 75mm gun had been de
veloped secretly and adopted in the year 
1897. Its construction was a military 
secret which was successfully kept from 
the Germans. Contrary to popular be· 
lief, the great importance of this gun 
did not lie so much in its superiority as 
a piece of artillery, as in the fact that 
the French had an adequate supply of 
this one caliber. It was, however, a 
very excellent division gun of great re
liability. The secret feature was the 
hydro· pneumatic recuperator which 
gave the gun stability and smoothness in 
firing. In this respect, it was superior to 
the German 77mm field gun. 

At the time the United States entered 
the World War in 1917, it became known 
for the first time to the American people 
that our Army possessed but 900 pieces 
of mobile artillery of all calibers. This 
number did not include the splendid 
permanently emplaced seacoast artillery 
which had been provided for the defense 

. of our country against naval attack. 
General Crozier, then Chief of Ord-
nance, and other Ordnance officers, had 
pleaded with Congress for years to pro· 
vide an adequate supply of mobile ar· 
tillery for the army, but prior to 1917 
there was little interest in this subject. 
When the United States entered the 
war, our troops were equipped with a 
few 3·inch field guns, model 1902. Th i�  
was an excellent piece of artillery and 
when tested by experts in comparison 
with the French 75mm, was held to be 
the equal, if not the superior of the 
French gun. In addition, a new type of 
American field gun known as model 
1916 had just been tested at the Sandy 
Hook Proving Ground. It outranged 
tbe French gun and also had greater 
lateral traverse. At that time, the 
French, having been in the war for about 
three years, were manufacturing large 
numbers of 75mm gu.ns and were in a 
position to sell to the American Govern· 
ment the number required for arming 
our troops as they arrived in France. 
Furthermore, as we were to co·operate 
with the French, there would be an im· 

portant advantage in using the same 
caliber of ammunition which could be 
interchangeable. The British Army 
went to France with their 18·pounder 
field gun and were consequently not able 
to exchange ammumtIOn with the 
French_ The important decision was 
made in June 1917-and it appears now 
that this was a very wise decision-to 
abandon our 3-inch field piece ; to manu· 
facture a few model 1916 guns recham· 
be red for French ammunition ; but to 
manufacture mainly the French 75mm 
field gun and ammunition in this coun· 
try, in addition to procuring an initial 
stock of guns and ammunition from the 
,French Government. As a result of this 
action, the close of the W orId War found 
this country in possession of a very large 
supply of 75mm French guns. 

AFTER the Armistice, studies were 
made by Boards of Artillery and 

Ordnance Officers of the artillery lessQns 
of the war. The consensus was that a 
longer range field gun should be de. 
veloped for use in the next war. Conse· 
quently, several years of research and 
development ensued during which a 
number of models of guns and gun car· 
riages were manufactured. Some of 
these model 75mm guns were found to 
be most excellent and greatly superior 
in range to the famous French 75mm 

12.02 M I LES 

90· 

f: 1 /.4Z M I L.E$ �'}.98 MILf S_ 7.65 MllES� ffi FIHO OF F I R E  - 75 MM.  FR�NCH GUN @ FIEU> OF FIRE - 75 M M .  ON HE .... V .s. c.-.RRIAGl!. 
Range, elevation, and traverse of 
old and new 75mm guns compared 

© 1940 SCIENTIFIC AMERICAN, INC



JANUARY . 194() 

gun. However, realizing the large 
stocks of 75mm guns available in the, 
country, Ordnance officers could not re
frain from casting backward glances at 
this important stock of artillery and 
wondering if ways and means could not 
be found whereby these guns could be 
utilized. 

The first step in this direction was to 
remove the wooden wheels from the 
75mm gun carriage and to replace them 
with rubber-tired wheels having roller 
bearings at the axles_ The carriage was 
thus high-speeded and converted from a 
horse-drawn vehicle, capable of travel
ing at a maximum of 15 miles per hour, 
into an artillery unit which could be 
drawn by a truck at speeds of 40 to 50 
miles per hour. One type of modifica
tion was successfully worked out by the 
Ordnance Department; and another 
along the same line, known as the Mar
tin-Parry Adapter, was found equally 
satisfactory_ A considerable 
number of the latter units 
were manufactured by the 
Martin-Parry Company and 
placed in service_ 
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Somewhere in France during the World War: Americans manning a French 75. 
The gun has just been fired and shell case in the air is being thrown aside 

elevated between two trails and allowing 
a high angle of elevation-45 degrees. 
The angle of traverse of the gun at the 
same time was increased from 6 degrees, 
permitted by the French carriage, to 90 
degrees, obtainable with the split-trail 
carriage_ An idea of the increase in 
range and traverse of the new weapon 
so found can be gained by reference tn 
the accompanying drawing. 

While this modification 
permitted the gun carriage to 
be drawn at high speeds, it 
was only a partial answer to 
the problem, since the range 
and horizontal traverse of the 
gun had not been increased_ 
The next step was to build a 
complete new carriage for 
the 75mm gun, utilizing both 

The carriage was high-speeded in this first 
modernization step. Split tmil not yet added 

In this recital of the improvement 
which had been taking place in the car
riage for the field gun, the concurrent 
development in the ammunition for this 
gun has not been mentioned_ As stated, 
one of the requirements set by artillery 
officers for a future 7Smm gun was a 
longer range_ The general belief was 
that a range of about 12,000 yards would 
be all sufficient for a gun of this caliber, 
firing a IS-pound projectile_ Still longer 
ranges could be obtained preferably by 
the use of heavier calibers of artillery_ 
The range of the French 7Smm gun, as 

the gun and its hydro-pneumatic re
cuperator system. In this design, use 
was made of commercial developments 
in electric welding and the gun carriage 
parts were fabricated of welded alloy 
steel plates, replacing the former type 
of construction which consisted of steel 
castings and riveted plate sections. The 
new carriage was made of the so-called 
split-trail type permitting the gun to he 

The 75mm gun on its new carriage - elevation 45 degrees; traverse 90 degrees; range over 13,000 yards 
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The gun, as modernized, is . an excellent anti-tank weapon because its traverse 
of 90 degrees permits point-hlank or distance fire over a wide fan-shaped area 

lIstd during the World War, was ap
proximately 7000 yards. Through a 
combination of changes in the design of 
the carriage permitting 45-degree eleva
tion and by the improvement of the bal
listic shape of the projectile, this range 
has been increased to over 13,000 yards. 
The design of the projectile has been 
refined by giving a better streamlined 
shape, and the resistance of the projec
tile in passing through the air has been 
greatly decreased. Thus, at a very small 
cost, it has been possible to convert our 
stocks . of 75mm guns remaining from 
the last war into new w�apons fulfilling 
all the service requirements for a mod
ern division gun. 

THE mission of field artillery is to 
assist the other arms, particularly 

the infantry and cavalry, in combat by 
fire power. In carrying out this mission, 
the division gun is used to produce many 
types of fire : destructive fire to render 
the target useless ; neutralization fire for 
the purpose of lowering the fighting 
efficiency of the enemy personnel by in
flicting severe losses ; concentration fire 
by means of which a concentrated vol
ume of fire is laid over a limited area ; 
the various kinds of barrages, such as 
the standing, box, and rolling types. 

deficiency of anti-tank guns to meet 
these mass attacks. Consequently, 
every available weapon must be utilized 
to assist in stopping them. The 75mm 
gun on its new carriage forms a very 
effective anti-tank weapon. 

It will be appreciated that the French 
75mm gun carriage with its limited 
traverse of 6 degrees could not have 
been employed for firing at a tank travel
ling across country at 15 to 20 miles per 
hour. It would have been impossible to 
shift the trail of the gun from one posi
tion to another rapidly enough to follow 
the movements of the target. The new 
gun carriage with its traverse of 90 de
grees makes possible a type of fire with 
the 75mm gun not heretofore obtainable. 
The drawing shows the great field of fire 
which can be effectively covered with the 
75mm gun. Artillery, in most situa
tions, would be emplaced some distance 
behind the position of the 37mm anti· 
tank guns. But assuming that the tank 
attack should pass the line held by the 
anti-tank guns, the ability to bring rapid, 
effective fire upon high-speed tanks with 
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the 75mm gun greatly enhances the value. 
of this weapon in modern warfare_ 

To make this discussion of the di
vision gun more complete, it should 
be stated that most armies, including 
our own, are now adding another divi
sion weapon to supplement the fire of 
the 75mm field gun-the 105mm how
itzer. The advantages of the howitzer 
are principally increased weight of pro
jectile-double that of the gun projec
tile, giving at the same time the almost 
equivalent range of 12,000 yards for ap
proximately the same weight of weapon, 
and the further advantage of a plunging 
type of fire. As the enemy usually seeks 
concealment behind slopes and hills, the 
howitzer, through its curved-trajectory 
projectile, can bring more effective fire 
to bear than a flat-trajectory gun. While 
it may be said that the trend in division 
artillery is toward the use of more 
105mm howitzers, the new battlefield 
requirement for use of division guns as 
anti-tank weapons assures the gun of an 
important new role on the battlefield of 
today. 

Science and modern engineering have 
thus made possible conversion of our 
large and valuable stock of 75mm guns 
into moderI). division guns. These new 
weapons will meet all service require
ments as to power and mobility. 
Through re-design the gun has become 
an anti-tank weapon of first importance. 
These 75mm guns, augmented by power
ful 105mm howitzers, will provide for 
the American Army artillery second to 
none. 

• 
« Colonel Barnes' article is vastly im
'l\. portant since it indicates that we have 
an ace in the hole to help scare ofJ would-be 
aggressors. Other "aces" have been dis
cussed by us previously ; still others are yet 
to be explained to our readers. Soon to 
come, for example, is an article by Acting 
Secretary of the Navy Charles A. Edison 
on the power plants of the new destroyers. 
Another will be on tanks and Army mechani
zation in general. Look for them.-The 
Editor. 

In recent years, a new target requiring 
another kind of fire has appeared upon 
the modern ·battlefield-the high-speed 
tank. Most modern armies are now 
equipped with tanks capable of moving 
across country at high rates of speed, 
and are prepared to use these tanks in 
making mass attacks against opposing 
forces. Tanks now have been developed 
to the point where machine guns and 
other hand-carried weapons are no 
longer effective against them. Weapons 
of special design, such as the 37mm 
anti-tank gun, are required to penetrate 
tank armor. When tanks are used in 
large numbers there will usually be a 

Trucks may be used, aud frequently will be during wartime, to tow the gun 
on its split-trail carriage at high rates of speed to its position in the line 
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In this air conditioned, scientifically lighted plant are 700 workers, and offices and engineering departments 

CONTROLLED COMFORT FOR WORKERS 
THE world's first designed window

less factory, in which working con
ditions are constant and unchanging 

the year 'round, is in operation in Fitch
burg, Massachusetts. Lighting was 
scientifically designed to give optimum 
visibility at all tasks ; air conditioning 
provides the highest degree of physical 
comfort for workers ; exhaust fans and 
ducts carry away dusts and heat of all 
operations ; and color plays an impor
tant part in maintaining worker morale 
and promoting efficiency. The plant is 
that of the Simonds Saw and Steel Com
pany, and was designed, built, and in
stalled by The Austin Company. It was 
begun in 1931 but held up during inter
vening years because of the depression. 

The Simonds company 
has concentrated in this 
five-acre room all the opera
tions formerly carried on in 
three old plants totalling 
17lh acres. These include 
everything from forging 
and heat-treating of steel 
to the sharpening and ship
ping of saws, machine 
knives, files, and other 
cutting tools. 

The blanket of "cold" 
light, which is laid over 
everything by the more than 
1400 lOO-watt fluorescent 
tubes, never varies, assures 
each employee absolute uni-

Eight self-contained production lines, each with a complete sequence of 
heat-treating to finishing facilities, function smoothly in the five-acre room 

Manufactured "north light" is sup
plied where it is most needed in 
the great partitionless factory room 

formity of light at his job at all times. 
The atmosphere inside the plant is 

kept clean, cool, and comfortable despite 
the presence of some 70 heat:treating 
furnaces and more than a thousand in
dividual motor-driven grinders, cutters, 
and other machines which are in almost 
constant operation and throwing off 
heat, dust, and smoke. 

Five changes of air per hour are pro· 
vided by large air-conditioning units 
which circulate 400,000 cubic feet of air 
per minute through 3000 feet of over
head ducts. ' 

Special foundations and shock- and 
sound-absorbing insulation isolate the 
noise and vibration of four big drop 
hammers as well as dampening other 
factory noises and even the sound of 
voices in the offices. All machines are 
painted a bright yellow ; all furnaces 
and benches are painted with alumi
num ; all steel columns, stairs, walk
ways, and the ceiling are a light cream. 
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ELECTRONS DANCE THE RHUMBA 
DOWN the lower side of a cigar

shaped radio beam, an airplane 
flown by Capt. Milton M_ Murphy 

and Jack Haynes, Civil Aeronautics 
Authority inspector, glided repeatedly 
to safe landings on East Boston airport 
in Massachusetts recently_ These flights 
demonstrated for the first time a prac
tical application of the 
klystron, an invention de- " 
veloped by scientists at 
Stanford University which 
generates ultra-short radio 
waves that can be directed 
as a searchlight directs a 
beam of light. The radio 
waves are sent out from a 
copper antenna which has 
only the thickness of a 
match and is but four 
inches long. 

Klystron, Generator of Powerful Ultra High.� re. 

quency Radio Waves . . . Useful in Blind Landing 

System for Planes 

By A N D R E W  

Other Possibilities 

R. B O O N E  

secret. Perhaps the rhumbatron was the 
answer. 

The klystron, which 
promises to revolutionize 
certain phases of, and to 
bring greater safety to, air
plane operation, is an ultra 
short-wave, ultra high-fre
quency radio generator. 
Radio experts have called 
it "the most important ad
vance in radio since Lee 

Sigurd Varian, one of the inventors of the 
klystron, adjusting one of the two rhumba
trons that produce ultra high-frequency waves 

Shortly Varian and his brother, Rus
sell, who had been doing research on 
"television, became research associates at 
Stanford.  Russell supplied ideas, Sig
urd tried to work them out. One big 
problem was how to supply energy to the 
rhumbatrons at the very high frequen
cies needed. After many ideas that had 
to be abandoned, Russell finally thou

"
ght 

of a simple way to excite the rhumba
tron circuit and a working model was 
built. Professor David L. Webster, exec
utive head of the physics department, 
became interested, and, among other 
things, worked out . the mathematical 
theory of the process. Soon a design 
was evolved for the klystron-a high
power generator using two rhumbatrons 
-models were built, and the invention 
was ready to be shown to the world. 

De Forest invented the audion tube 
in 1908." 

Already, in the laboratory and on the 
airport, the klystron has demonstrated 
its ability to produce waves of a strength 
hitherto unattainable in high-frequency 
apparatus, waves which are only one 
tenth as long as any previously used. 
These waves may be focused and di
rected along an almost straight line, and 
pilots receiving them are not confused 
by a jumble of signals from several 
sources_ 

T HE story of how the klystron was 
created, what it is, and how it oper

ates at frequencies almost beyond com
prehension, involves a Pan-American 
Airways pilot, a television engineer, and 
a professor of physics. 

Some time ago, William W. Hansen, 
Stanford University physicist, was at
tempting to develop a new Kind of atom 
smasher. Instead of the usual type of 
coil-and-condenser resonator he devised 
a method whereby radio waves could be 
made to surge back and forth within a 
copper tank. Because the rhythmic 
surging reminded a laboratory assistant 
of the rhumba, the little copper tank was 
dubbed the "rhumbatron." 

Scarcely had the physicist announced 
this device when Flight Captain Sigurd 

20 

Varian, who for eight years had been 
piloting fast land planes over Mexico 
and Central America, heard of it. While  
bucking storms over Panama and Guate
mala, Varian realized aviation's greatest 
needs were for a successful blind land
ing system and for an absolute terrain 
clearance altimeter. Ultra-high elec
trical frequencies, he thought, held the 

What had the inventors created ? 
The klystron ultra high-frequency 

generator utilizes the fact that an elec
tric field inside a rhumbatron can be 
made to influence the speed of electrons. 
In operation, a cathode emits a continu
ous stream of electrons. Surging for
ward under the impetus of 3000 volts, 
these speed through the first rhumbatron 

Russell H. Varian (left ) and Prof. W. W. Hansen, conducting tests with one of 
the complete assemblies of two rhumbatrons sealed within an evacuated casing 
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at nearly 20,000 miles a second. This 
rhumbatron causes the speed of some 
electrons to increase slightly, forces 
others to slow down, while intermediate 
electrons race forward with unchanged 
speed. Leaving the first rhumbatron, 
known as the "buncher," the electrons 
speed down a short copper tube, and by 
the time they reach the second rhum· 
batron, called the "catcher," the faster 
electrons have caught up with the slower 
electrons preceding them, to form 
bunches. The bunches successively pass 
through the catcher at a frequency of 
three billion cycles per second, or even 
more. Through delicate synchronization 
of the buncher and catcher, the bunches 
are timed to go against an alternating 
current field within the catcher. This 
resistance causes the electrons to lose 
their energy of motion which instantly 
becomes converted into high. frequency 
electrical energy. Thence this energy 
flows to the tiny antenna. 

Ultra high-frequencies are transmitted from the tiny antenna projecting through 
the disk. Antenna length is adjusted by sliding the copper tube on the rod 

ONLY when the two rhumbatrons are 
synchronized will the pulsing elec· 

trons produce power. Tuning is accom· 
plished by turning a micrometer screw 
which adjusts the distance between two 
grids through which the bunched elec· 
trons flow. 

Recently I observed, while visiting the 
Stanford physics laboratories, a start· 
ling demonstration of this machine's 
power. One by one, Professor Hansen 
brought several types of lamps into the 
beam. Seven ordinary 60·watt globes, 
to which short receiving antennas had 
been �oldered, glowed brilliantly when 
brought near the reed·like mast. "This," 
he pointed out, "will give you an idea 
of the amount of power produced." Two 
fluorescent lamps were held near the 
antenna, one parallel and the other at a 
sharp angle. The former remained un· 
lighted, while the second gave out bril· 
liant light, demonstrating graphically 
the wave's polarization. Again, Hansen 
held a filament light in position, and 
the filament glowed in 
alternate four inch sections. 
Here I saw the standing 
wave patterns, each light 
and dark space represent
ing one quarter of a wave
length. 

This was, of course, a 
laboratory display. The 
tests at East Boston served 
as proof of the pudding. 
During these flights, the 
same antenna flashed the 
signals that guided the air
plane earthward. It was a 
sort of preview of more , 
startling innovations to 
come. 

division, had evolved an idea for im· 
proving blind landings. He laid the prob. 
lem before Professor Edward L. Bowles, 
Massachusetts Institute of Technology 
electrical engineer. As a result, a system 
was developed which involved transmis· 
sion of two radio waves from the same 
spot. 

The system, however, possessed too 
little power, so the eastern experiment· 
ers called upon the western inventors 
for help. A klystron, built at Stanford 
by J. R. Woodyard, a graduate student, 
was flown east to Boston. At the East 
Boston airport it was connected to an 
ingenious horn invented by Professor 
W. L. Barrow, another M. I. T. elec. 
trical engineer. This device made 
possible the transmission of a highly di· 
rectional beam of radiatioR. The beam's 
characteristics can be explained this 
way : As the radio waves lea.ye the horn, 
they lose intensity, in accordance with 
well known laws. At any particular dis· 
tance from the source the greatest in· 
tensity will be found on the axis of the 
beam. Now the pilot's blind landing in
struments are adjusted to indicate to 

Other scientists enter the 
picture here. Irving R. Met
calf, head of the Civil Aero
nautics' Authority technical 

Laboratory model of the wave·directing horn 
described in the text. To this horn has been 
adapted the klystron high.frequency generator 

him IJ. path of equal wave intensity. 
Thus, if one thinks of the pilot as being 
on the beam axis at a point, say, 500 
yards from the radio source, then in 
order to follow, by his instruments, the 
path along which the radio intensity will 
remain the same as at that point, he 
must drop below the axis and follow a 
slightly curved path, since obviously the 
equal.intensity path must depart from 
the axis. The shape of this path may be 
thought of as like that of the ·surface of 
a cigar. Advantage of the path created 
by ultra-short waves is that its curva
ture permits the pilot to glide fairly 
evenly to the ground. 

IN the future, Sigurd Varian believes, 
"sandwich" landings will be feasible, 

in which the pilot glides down a straight
line path along which the signals from 
two beams are equal. He thus will be 
"sandwiched" between the upper and 
lower beams emerging from two horns, 
one tilted higher than the other. So pre
cise will be the path formed by the two 
beams that the pilot will need only to 
start down at a safe rate of descent and 
by consulting three lights on his instru
ment panel whose flashes signal his po
sition ( a  device invented by Metcalf) 
keep to his gliding course. 

Here, radio engineers believe, science 
has developed a radio searchlight, which 
opens the way to greater safety not only 
in the air, but also on the sea. By throw
ing the beam in any desired direction, 
many useful things can be done. 

Other possibilities lie in new direc
tions. The klystron's ability to produce 
short waves may make it possible for a 
million people to talk simultaneously 
through a single circuit. Operating on 
very high frequencies, hundreds of tele· 
vision channels can broadcast pictures 
and sound, where today one channel is . 

available. Surging electrons, breaking 
like waves on a beach, have opened many 
fields which engineers will conquer as 
time goes on. 
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TIlE RTTSBURCH 
OF OLD PALESTINE 
American Archeological Excavations at an Arm of 
the Red Sea Bring to Light a Buried City with a 

Smelter in which King Solomon Refined his Copper 

By N E L S O N  G L  U E C K  
Director, American School of Oriental Research, Jerusalem 

GREAT commercial enterprises were , bound up in ancient times with 
the spices of Sheba and the gold 

of .  Ophir. Solomon was the first-and 
the last-king in Jerusalem, who not 
only benefited from the overland trade 
route to Arabia, but also took full ad· 
vantage of the sea route from Ezion
geber to Ophir : 
"King Solomon made a fleet of ships in 
Ezion-geber, which is bllside Eloth on 
the shore of the Red Sea in the land 
of Edom. Once in three years the fleet 
came in, bringing gold, silver, ivory, 
apes, peacocks, a very great amount of 
sandalwood, and precious stones." ( I  
Kings 9.26 ; 10.22,11 )  

Enterprising entrepreneur that Solo
mon was, his shipping line evidently 
made such inroads in the lucrative cara
van trade that had probably. been 
largely in the hands of the Queen of 
Sheba, that she hastened to Jerusalem 
with all manner of presents, in 
order to conclude an amicable 
trade agreement with him. 

"Now when the Queen of 
Sheba heard of the fame of 
Solomon . . . . she came to 
Jerusalem with a very great 
retinue, with camels bearing 
spices and very much gold and 
precious stones. As soon as 
she came to Solomon, she told 
him all that was on her mind, 
and Solomon answered all of 
her questions. . . . . Then she 
gave the king one hundred and 
twenty talents of gold, and a 
very great quantity of spices 
and precious stones . . . . " ( I  
Kings 10.1,2,10 ) .  

his royal bounty." ( 1  Kings 10 .13 ) .  
The pro-Arabian policy of Solomon 

was all the more natural in view of the 
fact that along the eastern border of his 
kingdom lay great deposits of copper 
and iron. They yielded the commodities 
he could exchange for the spices of 
Sheba and the gold of Ophir. A long 
part of the trade route between Arabia 
and Palestine traversed this border 
stretch of land known today by its . 
ancient name, the Arabah. It is a great 
rift extending between the southern end 
of the Dead Sea and the Gulf of Aqabah, 
as the northeastern arm of the Red Sea 
is now called. It separates the territory 
of southern Transjordan from that of 
southern Palestine, and marked an
ciently the dividing line between Judah 
to the west and Edom to the east. The 
archeological ' survey expeditions of the 
American Schools of Oriental Research, 
Jerusalem and Baghdad, have mapped 

a long line of copper-and iron-mining 
and smelting sites in the Arabah, extend
ing from near its north end all the way 
to the Gulf of Aqabah. The presence 
of most of these sites was previously 
unknown. They are marked by large 
slag heaps, the ruins of miners' huts and 
smelting . furnaces, and great walled 
compounds in which the slave laborers 
were lodged and guarded. The pottery 
remains indicate indubitably that the 
period of main activity in these mining 
camps coincides with the reign of Solo
mon in the 10th Century B.C. These 
discoveries cast a new light. on Deuter· 
onomy 8.8-9, in which the Promised 
Land is described as : "a land of olive 
oil and honey ; a land where you may 
eat bread without scarceness, lacking 
nothing ; a land [in this instance the 
Arabah] whose stones are iron and out 
of whose hills you can dig copper." 

EXCAVATIONS conducted in the 
spring of 1938 and again in the 

spring of 1939 by the American School 
of Oriental Research, Jerusalem, under 
the direction of the writer, at Tell el· 
Kheleifeh near Aqabah, have resulted in 
uncovering 'part of the buried city of 
Ezion.-geber, which served as King Solo
mon's naval base. The location of 
Ezion-geber was conditioned by a num
ber of factors. . At first glance one 
wonders what induced the original 
builders to choose the particular site 
they did, because it is about the most 
uninviting' one along the entire short� 
of the northern end of the Gulf of 
Aqabah. Situated in the botto� of a 
curve which is banked on the east side 
by the hills of Edom which continue 
into Arabia, and on the west side by the 
hills of Palestine which continue into 
Sinai, Ezion-geber is open to the full 

A satisfactory commercial 
treaty was evidently negotiated 
between' the two sovereigns, 
because we are informed that 
"King Solomon gave to the 
Queen of Sheba all that it 
pleased her to ask, besides 
what he gave her according to The site of Ezion·geber, known today as Tell el.Kheleifeh, before the excavations began 
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fury of . the winds and slH'td· 
storms from the north that 
blovr down the center of the 
Arabah as if driven by a draft 
forced through a wind tunnel. 

The site of Ezion-geber is 
somewhat more than 500 yards 
removed from the gulf, and 
is about half way between 
Aqabah in Transjordan, and 
Mrashrash in Palestine. It is 
not difficult to understand why 
Ezion-geber could not have 
been built farther to the west. 
From Mrashrash to the site of 
Ezion-geber, there is no sweet 
water obtainable in a distance 
of some three miles for drink
ing purposes. The point where 
the sweet water wells begin is 
marked almost exactly by the 
location of the ruins of Ezion
geber. From there eastward, 
there is a continuous line of 
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such wells, increasing in 
number the closer one gets A section of the excavations at Ezion-geber showing ancient walls and modern workmeit 
to Aqabah, and marked by a 
correspondingly increasing number of 
date palm trees "between the two points. 
While one realizes, then, why the early 
builders of Ezion-geber could not very 
well have built farther to the west, one 

. wonders at first why they did not build 
"" � 

� E:ZION - GEBER 

S I N A I  
i; (Te l l - e l - Kne le ife n )  y Aqa�h 

Showing the precise location of 
the site of ancient Ezion-geber 

farther to the east, nearer to Aqabah, 
where there is more water and more 
protection from the winds and the sand
storms that blow fiercely and frequent
ly, especially .along the line of the loca
tion of Ezion-geber, in the center of the 
southern end of the Arabah. The actual 
excavations were to reveal that the 
founders of the city had considerable 
method in their madness, so to speak. 

The excavations were for various rea
sons begun at the northwest end of the 
mound, not the least of them being 
consideration for the direction of the 
winds. It was found that all the houses 
were made of mud brick. A large mud 
brick building with ten rooms was 
opened up, which occupied the entire 

northwest corner of the mound. It soon 
became evident that this was not an 
ordinary large building or palace, but a 
completely novel type of structure, the 
like of which had not previously been 
discovered in the entire ancient Near 
East_ The walls of the rooms were 
pierced with two rows of flues, and the 
main walls were interconnected by a 
system of air channels inside the walls, 
into which the upper rows of flues 
opened. The spaces between the two 
rows of flues had been turned green by 
reason of the sulfurous gases to which 
they had been exposed. The originally 
unfired yellowish mud bricks had been 
baked by the heat of the fires in the 
rooms to the consistency of kiln-fired 
bricks. Masses of hard baked clay 
debris, on which the pottery crucibles 
had been placed, completed the picture. 

It became evident that the building 
was an elaborate refinery, where pre
viously roasted ores were worked up 
into ingots of purer metal. It was ob
vious both from the sulfuric discolor
ation of the walls, the fragments of raw 
ore fomid, and the numerous finished 
articles discovered in the site, that the 
refinery at Ezion-geber was devoted 
largely to copper, of which great quan
tities abound in the immediate vicinity 
and along most of the length of the 
Arabah, and in adjacent Sinai. A long 
period of mining and smelting and re
fining must have preceded the con1;truc
tion of the elaborate refinery at Ezion
geber. The Kenites who were native to 
the country, and whose very name in
dicates that they were smiths, and the 
related Kenizzites who were also smiths 
by profession, were in all probability the 
ones who introduced the Israelites and 
the Edomites to the arts of mining and 
metallurgy. It will be recalled that 

Moses took a wife from the Ke�ites, and 
that the Israelites ever afterward main
tained the closest relationship with them. 
The Edomites, too, were related: to the 
Kenites through the Kenizzites. The 
Bible tells us that Tubal-Cain ( a  
Kenite ) ,  was the first forger or " copper 
and iron instruments, . and that the 
Kenizzites lived in the Valley of tM� 
Smiths, which we take to be the Wadi 
Arabah, with ' its long limi ' "' of copper 
mining and smelting sites. 

EZION-GEBER was thus more than a 
seaport. It was primarily a great 

industrial center. The second season's 
excavations revealed the presence of 
additional similar smelting and refining 
plants. The reason, then, why the 
original builders of Ezion-geber chose 
the inclement site they did for the loca
tion of their city, was because they 
wanted the strong winds blowing from 
a known direction to furnish the draft 
for the furnace rooms in the refineries 
and to enable them to dispense with an 
expensive and burdensome bellows sys
tem. It was a matter of harnessing the 
elements for industrial purposes. More 
important to them than much water for 
fine palm groves, and protection from 
sandstorms in a location farther to the 
east, were strong winds which would 
enable them to operate, without a hand
bellows system, the refinery with its in
tricate system of flues and air channels. 
That Solomon built this great industrial 
and shipping center has been proved by 
the discovery of a very strong three· 
doored gateway, similar to the one he 
built:: at Megiddo, and almost exactly 
the �ame as the one built by him at 
Lachish. 

Solomon's copper and shipping in
terests, ' coupled with · his role · as im-
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porter of spices and other precious 
products from Arabia, do not by any 
means exhaust the list of his major 
activities of commercial importance. As 
a result of all his immensely successful 
undertakings, the comparatively little 
kingdom he ruled over became a first
rate power among the · nations in the 
ancient Near East. Its importance was 
altogether out of proportion to its size. 
Hardly had Solomon established him
self firmly on the throne than he em
barked upon a great system of public 
works which extended throughout the 
length and breadth of the land. 

THE resplendent temple in Jerusalem 
was built ; also a new palace, and 

fortifications for the city. Key fortresses 
were erected or strengthened throughout 
the country, store cities set up to pre
serve great supplies for emergencies, 
huge barracks to house his large stand
ing army, and great stables for his 
chariots and the horses of his cavalry 
regiments, the figure of whose personnel 
is given as twelve thousand. Excavations 
at Me�iddo have revealed the stables 
which were constru·cted there for 
Solomon, complete with rows of stalls 
and sto.pe mangers and stone hitching 
posts. To carry out his building pro
gram, Solomon did not even hesitate 
to draft thousands · of his own subjects 
into compulsory labor battalions : "And 
this is the reason of the levy which King 
Solomon raised, in order to build the 
House of the Lord, and his own palace, 

. and Millo, and the wall of Jerusalem, 
and Hazor, and Megiddo, and Gezer . . .  
And Solomon built . . .  Beth-horon, 
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Sifting the debris to find the 
smallest objects it might contain 

and Baalath, and Tadmor in the wilder
ness ; and all the cities of store, and 
cities for his chariots, and cities for his 
horsemen. Solomon had forty thousand 
stalls of horses for his chariots, and 
twelve thousand horsemen." (I Kings 
9.15-1 9 ;  4.26 ; 5.27-28 ) .  

All the stables which Solomon had 
constructed were not, however, intended 
solely for his army's horses. Solomon 
was in the literal sense of the word a 
horse trader. He was also a dealer in 
chariots : "And Solomon had horses 
brought out of Egypt, the king's traders 
receiving them at a price. A chariot 
could be imported from Egypt for six 
hundred and fifty shekels of silver, and 
a horse for a hundred and fifty. Thus 
through their means trade was carried 
on with all of the kings of the Hittittes 
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and the kings of the Aramaeans." (I  
Kings 10.28-29 ) .  

It is understandable, then, in view of 
all of Solomon's industrial and commer
cial activities, that there was a remark
able economic development in Israel 
during his reign. He established him· 
self as the great middleman for the 
overland trade between Egypt and 
Arabia on the one hand, and the Hit
titte and Aramaean kingdoms to the 
north of his territory on the other. For 
much of his imports he must have paid 
with the copper extracted from his 
mines in the Arabah and refined at 
Ezion-geber. There is indeed a basis in 
fact for the Biblical accounts about the 
fabulous wealth �f Solomon : "The 
weight of gold that came to Solomon in 
a single year was six hundred and sil'ty , 

six talents of gold, besides that which 
came from the traffic of the merchants. 
and from all the kings of Arabia; and 
from the governors of the land . . . 
The king made silver in Jerusalem as 
common as stone, and he made cedars as 
plentiful as the sycamore trees that are 
in the foot-hills." (I Kings 10.14-15.27 ) .  

• 
« Though war has already limited 
'-\ the field excavations of the archeolo
gists-the "digs," as they call them 
among themselves-this magazine will 
endeavor to present articles about sig
nificant digs if the war leaves one man 
to dig and one more to read. Fortunately, 
when war cramps the archeologist's 
work he still can work up material he 
has dug up while the digging was good 
and stored away.-The Editor. 

Inside and outside views of the south wall of the ancient copper refinery, showing the open ends of a number of the 
flues. The old mud hricks were found to have been fired to the hardn�ss of kiln-fired bricks by the hot blasts of old 
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The monster Snow Cruiser which will go to the South Pole. Insets show Cruiser crossing a I5-foot crevasse. The front 
wheels are retracted ; the body slides across ; then rear wheels are retracted and front wheels lowered to driving position 

The Snow Cruiser, A Mobile Base For Antarctica 

WHEN the government-sponsored 
South Pole Expedition com
manded by Admiral Byrd arrives 

in the Antarctic sometime this winter, it 
will have a unique vehicle which will be 
u,sed as a mobile base_ Designed by Dr. 
Thomas C. Poulter, it looks like a cross 
between a huge bus and a military tank. 
It is so constructed that it can negotiate 
rough ice fields, cross crevasses up to 15 
feet wide, will make speeds up to 25 
miles an hour, and have a cruising range 
of between 5000 and , 6000 miles. ' 

The craft will be 55 feet long and 15 
feet wide, and will carry on its roof a 

Illustrations courtesy The Lincoln Electric Company 

five-passenger airplane. Its cost will be 
$150,000, its weight 75,000 pounds, and 
its body will be completely arc-welded 
and so insulated that the crew may keep 
warm when the temperature outside is 
100 degrees below zero. Inside will be 
a control room, engine room, galley, liv
ing quarters for four men, a store room, 
and cargo space. The pneumatic tires 
will each weigh close to 1500 pounds. 
Hydraulic control of each axle permits 
the Snow Cruiser to "lift its own foot" so 
that a roof derrick may be used to 
change tires. A special device in each 
wheel keeps the air pressure constant 

by pumping in or releasing air as need 
be. The adjustable mounting of the 
wheels permits retraction of some 
wheels to allow the vehicle to slide over 
obstacles. Each wheel will be inde
pendently driven by a 75-horsepower 
motor, all being powered by two gener
ators driven by ' two ISO-horsepower 
Diesel engines. 

The expedition will confirm the claim 
of the United States to ' a strip of land 
some 600 miles wide in the Antarctic, 
and it is expected that the Snow Cruiser 
will drive straight to the South Pole and 
remain there for a number of months. 

Plan view of the unique vehicle which rolls or slides. Here are shown control cabin, chart room, bunks, galley, engines, 
store room_ Note independent mounting of separately controlled wheels. Fuel tanks are along center line under floor 
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A M O N T H L Y  D I G E S T  
VERSATILE EYE-TESTING 
MACHINE 

MORE accurate and speedier eye 
examinations are made possible by 

the development of a remarkable eye-testing 
instrument capable of placing an infinite 
number of different lens combinations be
fore the eyes_ In actual figures, the bat
teries of lenses contained in the device 
permit the amazing total of 61,060,386,816 
different prescriptions, according to Dr. J. F. 
Neumueller, director of American Optical 
Company's bureau of visual science, who 
announced recently a new model of the 
instrument, far superior to the original de
veloped a few years ago. 

For many years prescriptions for glasses 
were arrived at by inserting different lens 
combinations into a spectacle frame held 
before the eyes. This was done by hand, 
and the procedure to obtain an accurate 
prescription was slow, awkward, and often 
inaccurate. 

In an attempt to speed up the eye exam
ination and make it accurate, the Additive 
Phoroptor was developed. The instrument 
contains batteries of test lenses; by manipu
lating dials and knobs, different lens com
binations can be placed before the eyes 
with astonishing rapidity. An ingenious 
mechanism within the instrument auto
matically adds the individual lens powers 
and records the total correction on an indi
cator. From this reading, glasses are then 
made up. 

The design of the instrument's lens sys-

The Additive Phoroptor in Use 
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Rear view of the Phoroptor, show
ing lenses used in the instrument 

tern involved a mammoth task of mathe
matical computations, Dr. Neumueller 
stated, as not only the lens curvatures and 
thickness, and the distance between the 
lenses, but also the position of the lens 
system before the patient's eyes had to be 
controlled to assure the accuracy of prescrip
tions for glasses. 

IMPROVED WHITE 
LEAD 

IMPROVED manufacturing technique in 
the production of white lead has re

sulted in three interesting developments 
which are important to the paint user. The 
light-reflective quality of white lead has 
been increased from approximately 81 per
cent to about 90 percent and this results in 
an economy in the amount of artificial light
ing necessary in the average home or office. 
Pure magnesium oxide, the whitest sub
stance known and therefore the one used 
as a basis of comparison in photometric 
tests, reflects only about 7 percent more 
white light than does white lead. Light
reflective qualities of paints which differ in 
their intensity by only a few degrees are 
not observable by the ordinary layman but, 
nevertheless, do bring about an appreciable 
economy. 

Still another improvement due to the new 
manufacturing technique has been an in
crease of almost 23 perceitt in hiding, or 

covering, power which, while again not 
noticeable to any but the technician, does 
obviously create an advantage in making 
possible more economical painting; fewer 
gallons are required to cover a given area 
of surface. 

A third development has been an increase 
in paint-thickening properties, or bodying 
power, of white lead which decreases the 
tendency of the paint to run and sag during 
application and hence allows for greater 
brushing quality.-C. F. Greeves-Carpenter. 

INSTRUMENT REGULATES 
LOCOMOTIVE CUT-OFF 

LOCO Valve Pilot, developed by the 
Valve Pilot Corporation, is putting the 

theory of locomotive cut-off regulation into 
scientific practice. As steam engine science 
has long known, a certain quantity of steam, 
allowed to expand in its natural way, will 
accomplish the same result for the job 'at 
hand as a greater quantity of steam. The 
engineer's trick is to use the minimum 
amount necessary. This is referred to as 
cut-off, or fixing the steam supply to the 

Location of the Loco Valve Pilot 
in the cab of a steam locomotive 

cylinders at a certain point for maximum 
economy and efficiency. 

To reach this goal, the Loco Valve Pilot 
is first a speedometer which functions in 
the usual way. On the same dial which shows 
speed, another pointer gives the correct cut
off for each variation in speed. Where, for
merly, an engineer could only estimate his 
speed by counting mileposts or guessing, he 
now has an accurate speedometer. Then, in
stead of leaning out of his cab, listening to 
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the puffing sound from the smokestack and 
approximating the cut-off accordingly, he 
gets instantly and continuously all the nec
essary information from the instrument. 

The device includes a recording instru
ment supplied with a roll of paper on which 
there is  charted a record of the speed and 
cut-off during the entire trip. At the end of 
the run, the supervisor of operations has a 
written record showing how well the en
gineer handled his engine, so that economies 
in fuel and time may be calculated. 

The motion of the locomotive is used as 
power for working the instrument. The 
speedometer mechanism consists of a speed 
unit drive fitted on the engine in frictional 
contact with the tread of a driver wheel. 
From this point, a flexible chain shaft leads 
to a centrifugal governor which actuates the 
speed-indicating needle and recording pen
cil. The power for moving the tape is taken 
also from the flexible chain drive. 

The cut-off device is based on the prin
ciple of converting the motion of the reverse 
shaft into cut-off. This is done by connecting 
the reverse shaft to a cam mechanism by 
means of a cam-operating rod. This action 
is converted into cut-off in " a cam box. 
Finally, a cable running from the box trans
mits the force to the cut-off hand and reo 
cording pencil in the cab. 

GERMICIDAL ENERGY 
METER 

DEVELOPMENT of an easy and inex
" pensive way to measure the bacteria

killing effectiveness of ultra-violet from 

Light meter attachment makes pos· 
sible measurement of ultra.violet 

germicidal lamps, has just been announced 
by Lighting Research Laboratory of Gen
eral Electric's lamp department. 

Conceived by Matthew Luckiesh, world
famous scientist and director of Lighting 
Research Laboratory and Contributing Ed· 
itor to Scientific American, the method of 
measuring the germicidal ultra·violet makes 
use of the familiar G-E light meter. 

Over the sensitive cell of the familiar light 
meter there is placed a contrivance consist
ing of an appropriate fluorescing material 
sandwiched between a plate of clear quartz 
and one of clear ordinary glass. When the 
quartz side of the device is toward the source 
of germicidal energy, the fluorescence is ex
cited by both the germicidal energy and 
the energy of longer wavelengths. Light 
emitted by the fluorescing material is meas
ured by the light meter. When the glass side 
is toward the source, the short-wave germi
cidal energy is absorbed and, therefore, does 
not excite fluorescence. The energy of longer 
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wavelengths does excite fluorescence. Obvi
ously, the difference between the light meter 
readings serves as an accurate measure of 
the germicidal energy. 

ELASTIC "GLASS" 

WlTH the appearance of glass, with 
flexibility and elasticity, with resis· 

tance to water, perspiration, alcohol, and 
many oils and solvents, a new material just 
announced may find many uses in everyday 
life and in industry. In its natural color it 
is clearly transparent, but may be made also 
in rich and sparkling colors such as garnet, 
sapphire, emerald, amber, as well as black 
and white. So far, no hint of the chemicals 
comprising this material nor of the process 
by which it is made have been released for 
publication. 

At the present time this elastic "glass" is 
being used for making garters, belts, and 
braces but the manufacturers claim that it 
will soon go into the manufacture of lug
gage, handbags, women's belts, and many 
other similar items. Since it is quite tough, 
does not scuff or crack, is odorless, tasteless; 
and non-toxic, it probably will be adapted 
to the manufacture of many novelties, and 
one may even expect to find it as a book
binding, for it may be stamped in gold or in 
silver and will take printing. 

BATTLE WAGONS 

THE United States has five battle· 
ships about the same age and the 

same general type as Britain's 
Royal Oak, which was sunk by tor· 
pedoes_ They are the Nevada, Okla· 
homa, New York, Texas, and Arkan
sas. 

PORTABLE AIR 
COMPRESSOR 

CONTRACTORS often need compressed 
air for small jobs of breaking concrete" 

or rock drilling, even though their work is 
not generally of a type that would permit 
them to maintain large and expensive com
pressors. On jobs requiring but little air it 
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is often necessary to move large and cumber
some equipment to the site of the work. The 
Sullivan Machinery Company has, .there
fore, designed a portable compressor, called 
Zeph-Air, which is light in weight, unusually 
compact, and may be towed behind any 
passenger automobile or mounted on a light 
truck. It is rugged and powerful, and, the 
manufacturers claim, is more efficient in 
several respects than larger machines of 
older types. It is furnished in two models : 
one of which delivers air at the rate of 60 
cubic feet per minute, and the other at the 
rate of 85. 

LINTLESS SURGICAL 
SPONGE 

SURGEONS find it necessary to use some 
sort of sponge frequently during all 

kinds of operations. Sea sponges cannot be 
used because sterilizing and boiling breaks 
them apart. Hence, gauze pads and cotton 
pled gets are generally used. Gauze and cot· 
ton are easily sterilized but loose fibers from 
the cotton are a constant source of danger. 
Lint left in the wound may retard healing 
or serve as a place for bacteria to lodge. 

A new type of sponge, just announced by 
duPont, is made from cotton fibers converted 
chemically into a regenerated form of cellu
lose. It will absorb 20 times its weight in 
water, is free of lint, and can be sterilized 
by boiling or in an autoclave. One set has 
been used, sterilized, and re-used, over 80 
times. They have been used for eye, tonsil, 
and mastoid surgery-all operations in 
which the use of ordinary cotton in any 
form is dangerous. 

PROTECTING WINDOWS 
IN BOMBING RAIDS 

SAFETY glass, such as is used in motor 
cars today, depends upon the adherence 

of the glass to the glass's center layer of 
transparent plastic. This same principle 
(with variations ) is being made use of, in 
European cities where bombing raids are 
imminent, to prevent flying splinters of glass 
when windows are broken by the concussion 
of exploding bombs. 

Wire screen, cellulose sheets, and criss
cross gummed paper strips are being used 
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for this purpose. In addition, latex is either 
sprayed or painted on the glass. According 
to India Rubber World, "single sprayed 
coats of latex averaging 0.004 to 0.005 of an 
inch in thickness on %·inch glass windows 
were found to prevent splintering when a 
two·pound spherical weight was dropped on 
the protected glass from a distance of six 
feet ; whereas unprotected glass shattered 
in all directions under the same force." 

FIGHTING FOREST FIRES 
BY PARACHUTE 

THERE were enough forest fires during 
the year 1938 to damage 33,815,000 acres 

(an area almost as large as that of the state 
of Arkansas ) with damage estimated at 
about $37,000,000. Anything that can 
be done to reduce the number of forest 
fires or their effects is of national importance 
and the United States Forest Service is to 

Special suit. head.gear, and shoes 
protect parachute jumper on landing 

be complimented on its vision in utilizing 
the parachute as another protective method. 
Experimental use of the parachute is being 
made in the Chelan National Forest and, 
while definite conclusions have not yet 
been drawn, the experiments are highly 
promising. 

One way of using the parachute consists 
of dropping fire· fighting tools, equipment 
and supplies needed by the fire fighter on 
the ground. One carefully planned kit com· 
prises shovel, axe, flashlight, water, 
rations, compass, map, first·aid equipment, 
and perhaps a light radio set. A simple 10 
by 10·foot burlap 'chute is used. 

Another method of utilizing the parachute 
is to drop the fire fighters themselves, after 
the equipment kit has.been released. These 
men will be intensively trained and will be 
dropped on the "softest" spot as near the 
location of the fire as possible. Upon land· 
ing, the man crawls out of his protective 
suit, frees himself of the parachute, retrieves 
his equipment pack, and strikes out for the 
nearby fire. Two or three men may be 
dropped on the same spot, but one good 
"smoke·chaser" can do wonders. The pro· 
tective suit is shown in one of our illustra· 
tions. It is worn over the clothing, is padded 
with sponge rubber, and has a head gear 
fitted with a steel face mask and neck pro· 
tector. There are ankle supports, tough 
gloves, reinforcing straDs. and other devices 

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

Fire,fighters' supplies ready to be 
dropped by parachute to ground 

to protect vital spots of the body from in· 
jury. In a streamlined pocket, a rope is 
provided for climbing or descending from a 
tree. 

Another item of interest lies in the para· 
chute itself. The special 'chute meets 
Army and Navy requirements and descends 
at the relatively low rate of 14 feet a second. 
The new type of "lobe" 'chute is said to be 
safer than the more conventional type be· 
cause it is built with an outside convex 
canopy resembling a collar 'round the rim, 
and is provided with flaps. By pulling down 
the shroud lines on either side and thus 
actuating the. flap, thl) 'chute pilot can do 
a great deal to guide himself. Of course, 
it is quite possible to' pull down on the 
shroud lines of the ordinary parachute not 
provided with flaps, but experienced jump· 
ers consider such practice hazardous as it 
may cause collapse of the entire supporting 
surface. Another feature of the new design 
is the reduction of swinging to and fro of 
the jumper which lessens the chance of in· 
jury by striking trees or rocks.-A. K. 

TETHERING THE 

AIRPLANE 

THE rapidly increasing number of pri. 
vate airplanes has resulted in a shortage 

of hangar space, and airplanes left outdoors 
can suffer real damage in strong winter 
winds. Walter C. Clayton, writing in Avia· 
tion, points out a number of methods of 
"tethering down" the airplane, whereby 
possibilities of damage may be reduced. The 
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main principle is to reduce the lift of the 
wing. 

One plan is to tether the plane in a sub· 
stantially horizontal position, with the tail a 
little higher than in normal flight, and to 
head the plane into the wind. Another pro· 
posal is to tether the airplane with the tail 
into the wind, so that the lift forces will ac· 
tually press the airplane onto the ground. A 
third method is that illustrated in the dia· 
gram. Here spoiler boards are placed over 
the wing. At the same time, the wheels 
should be carefully blocked, and various 
parts of the airplane fastened by cables 
to ground anchors.-A . K. 

NEW IDEAS FOR AERIAL 
WARFARE 

JUST as in every war, a crop of new 
ideas , have appeared to improve the 

gentle art of legalized murder. Since mod· 
ern wars are likely to be fought mainly in 
the air, inventors and engineers have turned 
their attention mainly to devices which are 
concerned with aerial warfare. It is in· 
teresting to note a few such devices. 

U. A. Sanabria, of the ' American Tele· 
vision Institute, has developed plans for a 
flying torpedo, often suggested yet never 
practically realized. The torpedo is to be 
a small, streamlined airplane controlled by 
a larger airplane a hundred miles away. 
The torpedo plane is to carry a load of ex· 
plosives which would explode on hitting 
the target. In the nose of the torpedo plane 
is Ii television transmitter which televises 
the scene in front of the torpedo plane to 
the distant control airplane. The personnel 
of the control ship is then able to steer the 
torpedo directly onto the target by radio 
control. Instead of subjecting costly bomb· 
ers and well· trained personnel to anti· 
aircraft fire, enemy centers could be at· 
tacked by a cheap craft, with no risk to 
personnel. The question is : Can the mul· 
tiplicity of complicated devices involved be 
made to work under actual and practical, 
rather than laboratory, conditions. 

On the other hand, the Sperry Gyroscope 
Company is reported to be working on im· 
provements to the more conventional bomb· 
ing methods. In bombing operations today, 
the officer operating the bomb sight has to 
inform the pilot how to change the course 
so as to give him the best shot at the target. 
In a new electrical coordinating device, the 
bomber adjusts his sights, and an auto· 
matic pilot does the rest. 

Incidentally, the accuracy of our present 
bomb sights is the envy of all foreign na· 
tions, and their construction is one of this 

, , Turh,dence a:rus«l hy spoiler boarr:l 
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How spoiler boards are placed to hold a plane in a high wind 
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nation's most jealously guarded secrets. 
After practice bombings by the Air Corps, 
the sights are always removed and placed 
in safe-deposit vaults. During recent 
months, reports have been current of direct 
hits on targets made with almost perfect 
regularity from altitudes of 25,000 feet.
A. K: 

PHOTOGRAPHIC 
METHOD OF 
MEASURING TAKE-OFF 

IT is most desirable to know how an air
plane makes a take-off or comes in over 

an obstacle, particularly when the wing 
loading is  high. The old theodolite system 
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Above : Camera, at right, photographs plane during take.off, to check on flying 
efficiency. Below : Layout of the . course on which such measurements are made 
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pitch type. The blades are to be of duralu
min ; besides vertical ascent and descent, a 
high rate of forward speed is expected. Tech· 
nical details are scarce and forthcoming 
flights will be awaited with great interest. 

W'r€tL.S TOUCH GROOND S TOP J 

An interesting thought from a correspon· 
dent : While experimentation in very ad
vanced 'giro and helicopter types is entirely 
in order, should not other manufacturers be· 
sides the Kellett Autogiro Corporation give 
a little attention to getting rotary aircraft 
into actual production, contenting them
selves with evolutionary rather than revo
lutionary improvement ?-A. K. 

of obtaining such information depends on 
the skill of the observer and leads to tedious 
calculations. Photographic records with 
measurements made on films are more ac
curate, but cumbersome. The Materiel Divi
sion of the Army Air Corps has therefore 
developed a new method which is accurate 
yet remarkably simple. 

The general scheme is illustrated in one 
of our diagrams. The main piece of equip
ment is a "gun" camera, capable of taking 
three photographs per second, and provided 
with a built-in stop watch. The only other 
equipment is  an anemometer for measuring 
wind velocity, and large stand-flags num
bered from one to thirty. Reports are made 
separately by the camera man, anemometer 
operator, course observer, and airplane pilot. 

It takes about an hour to get ready for the 
test. As shown in the diagram, marker flags 
are placed at intervals of one-hundred feet 
on a 3OOO-foot course. A portable camera 
shack is placed mid-way on the course but 
1500 feet away from it. At a signal from the 
camera man, the test starts. Continuous 
shots are taken from a point ahead of actual 
take-off to the point where the airplane has 
reached an altitude of over 50 feet. In land
ings, the camera picks up the airplane at an 
altitude of nearly 65 feet and follows it until 
the wheels stop rolling. From start to finish 
of each test the stop watch automatically 
makes a time-record on each exposure. 

After the strip-film has been developed, it 
is wound on a spool and projected vertically 
on chart cards. For this projection, the 3000-
foot course is reduced to a scale drawing. 
The chart shows directly, without calcula· 
tions, the actual horizontal and vertical po
sition of the airplane at any instant. 

A great advantage of this simple method 
is that the records can be studied at leisure 
by pilots and technicians, and the true 
ground performance of the airplane really 
evaluated. Particularly when accepting ex
pensive new airplanes, the Materiel Divi· 
sion.will have a powerful weapon for check
ing the predicted and contracted perform· 
ance. Of course, similar information is 
highly desirable also for private planes. 
Certainly the buyer of a private airplane 
likes to know how long a run is required to 
clear such an obstacle as a hangar or a 
clump of trees situated near a landing 
field.-A. K. 

ROTARY AIRCRAFT 
NOTES 

A SMALL helicopter, being built by Dr. 
De Bothezat, is  to weigh something 

in the neighborhood of 600 pounds, with a 
90 horsepower air·cooled engine. The air· 
craft is to be provided with two superim· 
posed airscrews, each of the controllable· 

WHY THE CURTISS 
HAWK IS BEATING 
THE MESSERSCHMIDT 

OF COURSE we are all neutral, bUI how 
pleasant it is  to hear that the Curtiss 

Hawks are out·maneuvering and out· fighting 
the German Messerschmidt pursuits on the 
Western Front ! So many friends have asked 
IlS the reason that, after verification in well 
informed quarters, we can risk the follow· 
ing : Maneuverability is to some extent a 
question of wing loading. When the wing 
loading is too heavy, the ship can no longer 
be rapidly maneuvered, and in a sharp turn 
the plane may stall. IIi the Messerschmidt, 
in the frantic attempt to secure high speed, 
the wings were given too high a loading, 
clipped too short. It is, of course, too much 
to hope that German designers will not profit 
by the lesson ! -A.  K. 

RADIUM 
AVIATION is creating an in· 

creased demand for radium 
salts for use on luminous instru· 
ment dials. During the World War 
planes had a maximum of eight 
dials whereas today the average 
small plane has 12 to 15 luminous 
dials, and larger craft may have 60 
to 75. 

MOLDED NON-METALLIC 
BEARINGS 

To make molded non·metallic bearings 
to meet various service requirements, 

more than 30 formulas have been developed 
by the Gatke Corporation. These bearings 
are now used in many industries as they 
have enormous resistance to wear, a lower 
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Cows are receiving the benefit of advances in medical science, as witnessed by 
this demonstration of a newly invented diathermy machine for applying heat 
treatment for adhesions and other ills of the udders of cattle. Demonstration 
was given by Dr. E. D. Hildreth, professor of bacteriology at Ohio University, 

at Randleigh Farm, Lockport, New York 

coefficient of friction than metal, and are 
not damaged by salt water, oil, grease, or 
most organic solvents. They have a high 
impact strength and will withstand repeated 
shocks and blows without being perma· 
nently deformed. They are made in three 
general types : water lubricated, oil or grease 
lubricated, and self·lubricating. 

Depending upon the formula, these bear· 
ings may be used in many industries, in· 
cluding the chemical, where they must be 
run continually submerged in various kinds 
of liquids. 

DRUG COMBATS SERIOUS 
DOG DISEASE 

A NEW drug to combat the rapidly 
spreading heartworm infestation of 

dogs will shortly be made available to 
veterinarians. The drug, antimonial·I11 
catechol thiosalicylic acid sodium, is the 
result of three years of intensive research 
by James A. Austin and Dr. Harold P. 
Brown of Kansas City, Missouri. 

Heartworm infestation of the dog is a 
unique disease because living adult worms, 
Dirofilaria immitis, 8 to 12 inches long, 
situate themselves in the right heart. Under 
treatment, the adult worms are slowly killed 
by gradually building up a concentration 
of trivalent antimony in the blood stream 
of the dog. 

The ill effect of heartworm infestation 
upon the host is not entirely due to the 
presence of the adult worms in the heart. 
Larvae liberated into the blood stream also 
damage the dog. These larvae, or micro· 
filariae, 0.2 to 0.3 millimeters in length, are 
worm· like in appearance, and move through 
the blood with a whipping motion. 

Heartworm infestation cannot be trans· 
mitted directly from dog to dog, but must 
pass through an intermediate host. The 
mosquito has been indicted, and the tick, 
flea, and other biting and sucking arthro· 
pods and insects are suspected. 

Treatment of the condition involves a 

series " of graduated daily doses of the 
drug administered intravenously.-Science 
Service. 

COLLISION SWITCH 

THOUGH fires seldom follow automobile 
collisions, the danger is an ever-present 

one and a menace not only to the lives of 
passengers but to the cargoes of large trucks. 
When fires do happen they ' are usually 

Above : Collision switch in operat
ing position. When the car is in 
collision, switch opens the ignition 
circuit, as shown at the right 

caused by the automobile's ignition which 
cannot be turned off as can that of an air
plane when a pilot foresees a crash. Thus 
the Grigsby Collision Switch has been de
signed to give a positive cut off of the igni
tion of cars and trucks as soon as a collision 
occurs. 

As shown in the two accompanying illus
trations, this device is relatively simple. A 
vertical weight rests upon a button which 
presses a disk in contact with two plates to 
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complete the electrical circuit. This weight 
is held in place by a spring so that ordinary 
jars and jolts have no effect upon the setting. 
As soon as a crash occurs, however, the ex
cessive jar throws the weight off the button 
so that the disk is sprung away from the 
plates, thus breaking the circuit completely. 
By means of a protruding knob, the device 
may be reset instantly by the driver. 

ANTISEPTIC RUBBER 
A NTISEPTIC rubber goods - dress 

.tl. shields, toys, baby pants-may soon be 
extended to include antiseptic rubber sheet
ings, surgeons' gloves, rubber cases for in
struments and similar items, by the intro
duction of three new chemical compounds 
designed to render rubber fully antiseptic, 
according to a manufacturer. 

The new materials are reported to be 
three, three, and six times as powerful as 
thymol in antiseptic qualities. They are 
white, odorless crystals" said to be effective 
in concentrations of 0.5 to 1 .5 percent (de
pending on the rubber stock) , and to contain 
no metallic salts. 

Rubber products so treated are said to 
meet with the standard tests for antiseptics 
as set forth by the Food and Drug Admin
istration. 

SELF-REGISTERING 
RAINFALL MEASURER 
A N instrument for measuring rainfall, 

.tl. invented by an employee of the Stock
holm Observatory, Fabian Nilsson, has found 
widespread use in Sweden. Readily portable, 
it works according to a new principle and is 
said to be ten times more sensitive than 
older apparatus of this kind. In addition, it 
is capable of registering unlimited quanti
ties of rainfall. 

The rain is collected in a moveable meas
uring vessel, which is automatically emp
tied in 1/50 of a second, whereupon it im
mediately functions again. The instrument 
is self-registering and works for a week at a 
time, and thus requires very little attention. 
By means of an ingenious system, the rain
fall is registered on a diagram paper from 
which can be read exactly the amount of 
rain which has fallen during any day, hour, 
minute, and even second during the week. 

The instrument measures snow with the 
same accuracy. This is allowed to fall into 
a calci"um chloride solution, which keeps the 
snow liquid even in very cold weather. The 
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snowfall increases the volume of the calcium 
chloride, and the excess runs through a 
siphon device to a gage where it is regis
tered.-Holger Lundbergh. 

TABLE LAMP 

GLOWS AT NIGHT 

A UNIQUE table lamp, which becomes 
a glowing sphere when room lights 

are out, has been developed for use in bed
rooms to eliminate groping for the lamp, 
and in nurseries to reassure children who 
are afraid of the dark. The warm orange,red 

Operating cost : one cent a month 

glow is not bright enough to keep light 
sleepers awake, yet it may easily be seen 
from any point in an unlighted room. A tiny 
neon glow tube is concealed in the base of 
the lamp. As soon as the room becomes dark, 
the soft, warm light characteristic of the 
neon glow tube emanates from the spherical 
body of the lamp, which is composed of 
translucent plastic. The glow tube consumes 
only 14 watt of electricity, operating cost 
of the tube being, therefore, less than 1 cent 
a month, in spite of the fact that it burns 
continuously, day and night. 

ASTRONOMICAL LIGHT 

FINDERS 

DIE-CUT figures of luminous·paint
coated crescent moons, stars, comets, 

and some of the planets comprise a novel 
package recently put out under the name 
of Twinkle-Twinx. Many people interested 
in astronomy are using these to locate light 
switches. The backs are gummed so that 
they may be stuck to ceilings or walls where 
they may absorb the most light for activa
tion. The manufacturer claims that they 
glow for an hour after each activation. 

SPOT-WELDING THE 
RETINA 

E LECTRICAL spot-welding in the eye 
for restoring sight to patients threat

ened with blindness due to a detached retina 
is helping more than one out of 'three pa
tients, Dr. Samuel J .  Meyer, of Chicago, 
recently reported to th� American College 
of Surgeons. 

The retina is the light-sensitive part of 
the eye which transmits images to the brain 
through the optic nerve. It may be compared 
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with the photographic film or plate in a 
camera. It depends for its nourishment on 
tissue called the choroid. When, because of 
injury or disease, it becomes detached from 
the choroid, it cannot function properly and 
the patient feels as if a curtain were falling 
over part of his eyes. If not treated, the 
retina as a rule will eventually all peel away 
from the choroid, like wallpaper off a wall, 
and total blindness results. 

Modern eye surgeons treat this condition 
by a kind of electrical spot-welding. Tiny . 
needles carrying an electric current are ap
plied to the choroid without puncturing it. 
The electric cauterization produces an ad
hesive inflammation between the choroid and 
the retina, causing the retina to become re
attached. 

This method is only 11 years old, but eye 
surgeons are getting increasingly good re
sults with it, Dr. Meyer's report shows. More 
than one out of three patients operated on 
at the Illinois Eye and Ear Infirmary since 
1934 had re-attached retinas with vision 
ranging from normal to one tenth normal.
Science Service. 

HEAT TREATING 
CYLINDERS 

A NEW method of heat-treating metals 
by electrical induction, which makes 

possible hardening of inside diameters of 
cylinders and other bores, has been devel
oped by Budd Induction Heating, Inc. 

The process, which already is being util
ized in production work at the Budd Detroit 
plant, makes possible the heat treatment of 
inside diameters of metal cylinders from 
two inches in diameter up, and up to 50 feet 
in length. 

The area treated, depth of treatment, and 

An automobile hub in the induction 
heat treatment machine described 

the degre� of hardness developed are con
trolled within exceedingly close limits, while 
timing of the operation is a matter of sec
onds. 

In hardening inside diameters in which 
the treated area is of considerable length, 
such as engine cylinders, a retracting type 
head, which heats the material by electrical 
induction, is used. This is drawn evenly 
through the cylinder, followed by a water 
quench. 

It is anticipated that the process will find 

Courtesy Max Factor. Jr. 

Grotesque ? Yes, but even the 
glamor girls of Broadway and 
Hollywood have to don make·up 
such as this before they face the 
television camera. Otherwise, they 
will not appear natural on the 
screen of the television receiver. 
Basic foundation is light tan, with 
solid white high-lights below eyes, 
on neck and throat hollows. laugh 
lines, and inside both nostrils. 
Soft blue powder on the cheeks and 
dark red lipstick, with a definite 
undertone of blue, completes' the 
working make-up for television 
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wide use in the metal industry. Other prac
tical applications where it can be used to 
advantage, according to metallurgists who 
have observed the process, are the cylinder 
bores of Diesel, gasoline, and steam engines ; 
oil-well casings ; and the inside diameters 
of the sleeves which are the vital parts of 
all types of sleeve-valve internal-combustion 
engines. 

GERMANY'S "FAT GAP" 

ONE of the most con�picuous deficiencies 
in the German economy when Hitler 

came into power was the so-called "fat gap" 
-the lack of sufficient supplies of fats of 
all kinds-according to Karl Brandt, dis
tinguished German economist now on the 
staff of the Food Research Institute of Stan
ford University. To close this gap, the Ger
mans expanded their dairy industry and 
improved the stock and all equipment_ Pro
duction of oil seeds was subsidized, while 
consumption of margarine, made from im
ported vegetable and whale oils, was dis
couraged. Between 1931 and 1936, a 10 
percent increase in pork production was 
achieved by encouraging the German farmer 
to fatten his hogs. 

In addition to these steps, many substi
tutes for fats have been suggested_ Sugar, 
jam, and marmalade have replaced to some 
extent butter and margarine_ Largely for 
this reason the German orchard acreage 
doubled between 1931 and 1936. Sugar has 
also been substituted for fats in baking. 
The soap industry, which is the principal 
industrial consumer of fats, to a certain ex
tent now uses coal and lignite derivatives 
as substitutes for fat in soap manufacture. 
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Fatless washing powders and synthetic 
cleansers are now commonplaces. In paint 
manufacture, cellulose products now replace 
oils for some kinds of paint, and the use of 
stainless steel has been encouraged to cut 
down paint consumption. 

25-MILLION
CANDLEPOWER 
SEARCHLIGHT 

USING three of the small capillary water· 
cooled mercury lamps described in 

these pages some months ago, instead of the 
customary carbon are, General Electric has 
developed a new 25·million-candlepower 

The small object held in the hand 
is the complete light.source unit of 
the 25·million.candlepower search. 
light shown in the background 

searchlight. As there are no carbons to be 
replaced or adjusted, the new searchlight 
will function automatically. The three high
pressure mercury lamps, each rated at 1000 
watts and no larger than a cigarette in size, 
are mounted close together. Despite the 
enormous candlepower produced, little heat 
is generated, and 70 percent of this is re
moved by pumping 90 gallons of water an 
hour through the cooling jackets of the 
lamps. 

FIRE-TRENCH DIGGER 
DOES WORK OF 
MANY MEN 

THE United States Forest Service has 
made important advances in scientific 

fire fighting this year. They center mainly 
about such modern devices as airplanes and 
hjgh-powered chemicals. But the average 
man on the fire line is likely to name as the 
most outstanding recent development a con
trivance called, after its inventor, a Bosworth 
trencher. 

In fighting forest fires the machine is used 
to dig a flat trench or ditch in advance of a 
fire or to turn the flank of the flames. This 
trench is at least a foot wide and deep 
enough to remove all leaf mold or other in
flammable material. Along this line the 
fire fighters form to start a backfire or to 
put out small fires that may jump the trench. 

The new trencher, devised by Jim Bos
worth, assistant supervisor on the Kaniksu 
National Forest in Idaho, and perfected 
after much experiment and suggestion, will 
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dig 50 or more feet of trench a minute, de
pending upon the' terrain and the strength 
and skill of the operators, and may do the 
work of as many as 300 men. It has a wheel
barrow type of frame with a heavy bicycle 
wheel to carry the load. A small two-cylin
der engine with a power shaft reaching 
groundward is suspended between the 
handles and drives a series of iron bars or 
"hammers" that swing from a central hub 
and throw the soil to one side. 

The trencher weighs 96 pounds_ A har
ness of web straps enables the man who 
pushes it to carry part of the weight on his 
shoulders. In favorable country one man 
can push the trencher with good effect, but 
a towing bracket is provided so that one or 
more can aid by pulling where the terrain 
j" tough. 

Generally one man goes ahead to clear 
a path, tossing aside fallen logs and loose 
rock and other encumbrances. The ma
chine can be disassembled and carried in 
a pick-up truck or on a man's back in emer
gencies. 

CAR DUMPER EMPTIES 

A CAR A MINUTE 

ANEW car dumper recently built for 
the Pennsylvania Railroad by Heyl & 

Patterson, Inc., is capable of emptying 60 
cars an hour. The dumper is located at 
Sandusky, Ohio, where it is an example of 
the most modern methods of coal handling. 
A lift-and-turn-over type, the car dumper is 
built to handle 120-ton cars at a rate of 45 
per hour or 90-ton cars at a rate of a car a 
minute. The electrical equipment, supplied 
by the General Electric Company, is con
servatively designed to handle the full ca
pacity of the dumper on a continuous basis 
and is so flexibly arranged that the dumper 
can still handle the maximum load even 
though a major piece of electrical equip
ment should fail. 

"LEADED" STEEL 
" T EADED" steel is the newest trick of 

L industry to increase the machinabil
ity of its product and thus bring lower pro
duction costs. But not to be overlooked in 
the gathering wartime tempo of the nation's 
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industry is the thought that "leaded" steel 
can increase the production of machine parts 
that are used in a thousand ways in every
thing from automobiles and airplanes to 
tanks and tractors. Metallurgists F. J. Rob
bins and G. R. Caskey of Bliss and Laugh
lin, Inc., reported these facts recently. 

The addition of small amounts of the soft, 
malleable metal to batches of steel makes 
"leaded" steel. The result is a metal that 
can be cut faster on the lathes, gearing, and 
cutting and milling machines of industry. 
There is less wear in cutting tools and dies, 
faster production, and fewer breakdowns in 
streamlined mass-production operations. All 
these factors in peacetime mean lower costs 
that can be translated into a cheaper prod
uct, or into increased dividends as the manu· 
facturer chooses. In war it means more 
machine parts for a war-geared industry. 
And metallurgists Robbins and Caskey 
showed that the strength remains unchanged 
while the machining properties are in
creased .-Science Service. 

SOY BEANS 
THE 1939 acreage planted to soy 

beans totaled 8,119,000 as com· 
pared with the 1938 area of 6,058,000 
and the 1928·37  average of 4,246,000. 
Illinois is the largest soy·bean pro· 
ducing state, with 2,452,000 acres 
under cultivation. 

DAM-SEALING CLAY 
T EAKS in ponds, dams, ditches, canals, 
L and the like, may be effectively stopped 
by the use of Akwaseal, a product of the 
Wyodak Chemical Company. This material 
is claimed to be the highest type of col
loidal clay known-Wyoming Bentonite. 
Mixed in varying proportions with soil and 
packed around the point of leakage, it swells 
when wet so that it closes the spaces be
t ween the particles of soil. 

At a fish hatchery in Marianna, Florida, 
Akwaseal was applied in the following man
ner : The pond was drained, bottom disk ed, 
and Akwaseal applied to the bottom and 
sides of the rearing pond in the ratio of 100 

Demonstrating the fire·trench dig!!er described above 
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pounds to 500 square feet and worked into 
the top soil to a depth of 2% inches and 
then rolled with a heavy roller. The soil 
formation consisted of sand and clay ; the 
result was a reduction of better than 60 
percent of the former seepage. 

NEW OPTICAL 

PYROMETER 
A N entirely new temperature measuring .tl. instrument-not a re·design of a pre

vious model-the Leeds & Northrup optical 
pyrometer is now a potentiometer. Cali
brated, not in milliamperes, but directly in 
temperature degrees, it measures tempera-

Using the new optical pyrometer 

tture more conveniently, and with greater ac· 
,curacy. It is the first industrial optical py
:rometer to use the potentiometer method. 
Light in weight, easily and rapidly operated, 
:rugged in construction, it meets those re
<quirements important to an industrial py
:rometer, and is also amply accurate for 
laboratory use. This instrument is used in 
,the production of metals, ceramics, glass, 
;and the like, as well as in the laboratory. 

INEXPENSIVE FIRE
DETECTION SYSTEM 
'INVALUABLE in the protection it affords 
. ' both life and property, while simple 
;and inexpensive, the Fyre-Scout fire-detec
ilion system will appeal to the average house
ihold, shop, farm, or factory. Manufactured 
hy Technical Appliance Corp., it ' gives 
warning of a fire at its inception. 

The heart of the system is the detector 
head or super-sensitive thermostatic switch 
oenclosed in a neat enameled housing, of 
compact dimensions. This unit closes the 
circuit and keeps it closed when a dangerous 
temperature is reached in its vicinity. All 
detector heads are wired in parallel and 
connected between a large fire gong and a 
power source-a six-volt dry battery or a 
bell-ringing transformer. The basic kit 
comprises gong, two detector heads, and 
75 feet of heavy-duty twisted-pair wire. 
Additional heads are available separately, 
for as extensive a system as may be required. 
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Parts of a simple fire-detection 
system that operates on six volts 

The installation is as simple as wiring a 
door bell. 

The detector heads are located high up 
on wall or ceiling of potential danger spots 
in home or other building, such as near 
the furnace, in the basement, kitchen, barn, 
attic, and so on. The gong is placed where 
it  will be heard best. 

WOOD 

THERE are at present well over 
4500 uses for forest products 

such as fuel, shelter, posts, imple
ment handles, and others which, 
like Cellophane and rayon, bear no 
apparent trace of wood or forest 
origin. These are discussed in a new 
bulletin published by the Forest 
Service, U. S. Department of Agri
culture. 

GRANDMA WAS RIGHT, 

AT THAT ! 

G
RANDMA'S favorite tonic of sulfur and 

molasses turns out to have had more 
scientific basis than she probably suspected. 
Experiments just concluded at the Massa
chusetts Institute of Technology show that 
old-fashioned molasses is just about the 
best food known for treating nutritional 
anemia, the kind of anemia due to improper 
diet 

Spinach as a source of iron was thoroughly 
debunked by the research conducted by Dr. 
Robert A. Harris, Dr. John W. M. Bunker, 
and L. Malcolm Mosher. Whereas molasses 
has 6.1 parts of usable iron per 100,000 parts 
by weight, spinach has only 0.5. Beef liver 
has 5.6 ; oatmeal, 4.6; with apricots, eggs, 
and raisins following in that order. The 
scientists computed usable iron, not total 
content, for only that iron which the body 
can use to manufacture hemoglobin is valu
able. 

The trio also reported that recent medical 
studies indicate that nutritional anemia is 
far more prevalent than had been suspected. 
More than 40 percent of infants have it and 
the figure for adult women is as high as 70 
percent. It is also fairly widespread among 
growing children.-Science Service. 

A FINER PORCELAIN 
CLAY 

P
ORCELAIN enamelers have depended 
largely on Vallendar Clay, which is a 

German product, because of the fineness of 
that material. Re�ently, however, the Porce
lain Enamel & Manufacturing Company de-
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veloped a new clay for porcelain which has 
been tested in plants throughout the country 
with highly satisfactory results. Ordinarily, 
Vallendar Clay passes through a 250-mesh 
screen whereas the new "Pemco Micronized 
Clay" is so fine that it  could pass through 
a 2500·mesh screen. 

This new clay is mined in North America 
and then prepared by the Micronizer pro
cess. In this process the unrefined clay en
ters a cylindrical chamber at a speed in 
excess of 700 miles per hour, causing the 
clay to bombard itself. This bombardment 
results in the explosion of the clay particles 
and their reduction to an average grain size 
of three microns. (Three microns equals 
0.00011811  of an inch. ) '  The terrific speed of 
this process causes the impurities-iron 
pyrites, wood, and the like-to be thrown 
out so that the result is a perfectly pure clay. 

PAINT COMBINATIONS 

THE Glidden Company has taken ad· 
vantage of the fact thai an animated 

sales display w;ll attract more attention 
than one that is still, and in doing so have 
evolved a unique display for their paint3. 
More important, they have provided the 
prospective user of paints with the best pos
sible manner of finding proper color com
binations for both interiors and exteriors 
of homes. 

This display consists of a columnar col
lection of attractive, painted miniature home 
models which rotates upon a stationary base. 

Color schemes 011 display 

Vertically the device is broken into a num
ber of sections, each of which is divided 
into small angular spaces. As these sections 
of the column revolve, the paint buyer will 
note a large number of color combinations 
presented in an attractive exhibit. 

PROTECTION WITH 

CHARCOAL 

CHARRING, probably the oldest method 
of preserving wood that is known to 

man, led to the development of a formula 
by Carbon Chemical Products, Inc., with 
which it is possible to "char" almost any 
kind of material including metal, concrete, 
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and asbestos without the use of fire. The 
process does a double job of preserving and 
waterproofing materials. 

This new product is applied easily with 
a brush or spray, is  non·poisonous and 
non·explosive, and will not burn the hands. 
It is resistant to fire and most common acids, 
as well as to the depredations of termites. 
After the product, which is named Kar·Bon
Seal, has been applied it forms a hard, per
manently·bonded, non· porous, flat black 
coating. A gloss can be produced, and paints 
can be used over this chemical treatment. 

The base of the product is charcoal ob· 
tained by burning hard wood at 800 degrees, 
Fahrenheit. The finished product has about 
the same consistency and coverage as paint. 

The same company also makes another 
product named Kar·Bon·Sealuminum, which 
has all the properties of the former but dries 
to a silvery finish and also serves as a heat 
reflector for roof work. 

GERMS TELL .WHEN 
GLASSES ARE DIRTY 

WOMEN have a different kind of germs 
on their rouged lips than men do, Drs. 

L. A. Dick and G. J.  Hucker, of the New 
York State Agricultural Experiment Sta· 
tion, recently reported to the American 
Public Health Association. The germs are 
two varieties of Streptococcus salivarius and 
they were found on the rims of glasses in 
taverns, restaurants, cocktail lounges, and 
soda fountains. 

These germs, harmless in themselves, can 
be used as an index of how well such glasses 
are washed between drinks and of how many 
more dangerous germs may be left on the 
glasses by careless washing. Nearly every 
presumably clean glass in a taproom will 
show these harmless germs as evidence of 
contamination and improper washing. But of 
all the glasses examined, those in soda foun· 
tains were least germy.�Science Service. 

SIMPLIFIED PUSH-BUTTON 

TUNING 

THE latest advance in push·button radio 
receivers makes them as easy to adjust 

as roller skates. It enables any radio set 
owner to change over the tuned circuits of 
his receiver with a minimum of effort and 
in a single operation. This development is 
incorporated in the new Crosley push·button 
sets in which there are hinged flaps which 
flip back to expose the adjusting screw or 
key for each button. To reset a button for 

Lifting one of the flaps to re-tune 
a new push·button radio receiver 

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

a new station, the flap is lifted, a screw 
driver is inserted in the adjusting screw, 
and the key is pushed down as far as pos· 
sible. The key is then turned until the dial 
reading is that desired, the 

·
hinged flap is 

flipped back over the key, and the button 
is set for reception. 

ATHLETES HAVE 
"FEVER" TEMPERATURES 

A THLETES in severe muscular exercise 
.f\.. can show body temperatures that nor
mally would mean high fevers, according 
to Dr. Eugene F. DuBois of the Russell Sage 
Institute of Pathology, Cornell University 
Medical School. Dr. DuBois, reviewing 
studies of the body's temperature, showed 
that the familiar 98.6 degrees, Fahrenheit, 
which the clinical thermometer registers 
normally, is only one single spot between 
internal temperature and skin temperatures 
of 93.2 and 10wer.�Science Service. 

SMALLEST METAL TUBE 
EVER PRODUCED 

APURE nickel tube with a hole so small 
that a strand of human hair could not 

pass through it is believed to be the smallest 

World's smallest tube Oeft) com
pared with pin point ( center) and 
hair ( right ) ; all 180 magnification 

metal tube ever produced ; it measures 
26/10,000 of an inch in diameter. The hole 
is about 1/3 this size and the thickness of 
the metal wall is about 7/10,000 of an inch. 

Pure nickel was used in preference to 
ordinary steel or other metal subject to 
rusting because even a slight speck of rust 
might clog the tiny hole. 

GUNK 
A UNIQUE solvent that combines soap 

J-l. and water detergency with the high 
solvent performance of benzenes is an
nounced by A. F. Curran, Research and 
Development Chemist for The Curran Cor
poration. The new solvent, called Gunk, is, 
according to the development laboratory, 
sparkling clear in appearance, highly pene· 
trating, and non·flammable. 

Small metal parts, stampings, extruded 
shapes, or die castings dipped in the solvent 
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Tl}e best protection die coffee 
bean has against loss of flavor 
due to evaporation of its aromatic 
oils is its own skin. Hence the 
Kitchenaid container and electric 
coffee grinder. The roasted beans 
are kept in the upper container and, 
at a flip of the switch, a measured 
amount is ground as needed 

assume a scoured appearance without etch· 
ing, marking, or loss of weight. Such parts 
may be rinsed by sluicing with water to 
obtain chemically.clean surfaces where 
painting or lacquering is to follow. It is said 
that where prevention of storage corrosion 
or rusting is desired, the parts need not be 
water rinsed, but are simply drained or 
centrifuged to remove excess solvent. The 

. light phenolic-type film remaining will act 
as a rust preventive, making an extra treat· 
ment with oil unnecessary. 

Paint brushes no longer need be soaked 
in water or messy oil after using, but may, 
instead, be dipped in Gunk. This solvent 
not only dissolves the soft paint but emulsi
fies it as well so that the pigments and oil 
vehicle may be instantly and completely 
rinsed away under a water faucet as easily 
as you would wash soap from your hands. 

ADVERTISING GOES 
NIGHT FLYING 

DURING favorable weather, the Good· 
year Tire & Rubber Company main· 

tains three dirigibles at their hangar at 
Bendix, New Jersey. During daylight hours 
they provide an unique means of seeing the 
sights of New York City from the sky, but 
at night they carry over the city an ingen· 
ious neon advertising sign "by means of 
which all sorts of messages may be flashed 
to observers, on the ground. 

These neon signs are made up of 10 
32·pound units, each four feet by six feet, 
on each side of the ship. Interchangeable 
copy can be flashed on these frames from 
the control board in the gondola, which is 
connected by means of 330 circuits. The 
signs are completely universal and the op
erator has a standard typewriter keyboard 
which, in turn, perforates a small paper 
tape. This is then run through a "translator." 
If the message is to be repeated at regular 
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intervals, a complete loop is made of the 
tape so that it automatically repeats itself. 
Besides advertising copy, weather reports, 
correct time, air temperature, and news 
items of civic importance are flashed on the 
signs. While the ships are aloft they are in 
continuous two·way radio communication 
with the airport. 

DOUBLE FELT SEAL 
BEARINGS 

SEALED ball bearings along entirely new 
and simple principles have been devel

oped by SKF Industries, Inc. The seal used 
in these bearings is one that can be applied 
to bearings having a standard single row 
S.  A. E. dimension of bore, inner and outer 

Two · felt seals and full.size balls 
feature this dirt.proof bearing 

race width, which up to the present time has 
not been possible except through the use 
of small balls and, consequently, loss of 
bearing capacity. 

This development has been made possible 
by departing from the conventional stuffing· 
box type of seal in favor of modern air
cleaner principles, sealing against dirt by 
the felt fiber contact on the polished sur
faces of the inner race, and by the utiliza· 
tion of the natural tendency of deflected felt 
to resume its original flat shape. 

Extensive tests have proved that the new 
seal retains the bearing lubricant and ex· 
cludes any dust or dirt entry into the bear
ing itself, yet the sealing action is so light 
that the friction drag has been greatly re
duced. The bearing is, therefore, suitable 
over a great range of speed. 

SURGICAL INSTRUMENT 
FISHES BULLETS 
FROM ABDOMEN 

ANEW life-saving instrument that is 
attracting attention among surgeons 

is called a peritoneoscope, because in effect 
it gives the surgeon an eye at the end of his 
knife. It is a long, slender instrument, car
rying a telescope and tiny electric light at 
its end and is equipped with a forceps for 
grasping a piece of bullet or clamping shut 
a bleeding artery. The instrument can be 
passed through the bullet wound or a stab 
wound made by a knife, saving the need of 
cutting open the abdomen, an operation 
which might prove fatal to a desperately 
sick man. Once the bleeding is stopped, the 
patient's condition may improve so that he 
can withstand an operation if necessary. 

If there is no bullet wound, a needle is 
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THERE IS ONLY ONE "WALDORF" 

Its towers, sharply etched against the sky, are modern 

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

grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety • • • 

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

the hills of home. 

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

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

THE WALDORF-ASTORIA 
PARK AV E N U E . 4 9 T H  TO 5 0 T H  S T R E E T S . N E W  Y O R K  
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De Luxe 
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Make them yourself ;  protect and preserve your copies with a 

PERMO LIFETIME BINDER 
It holdJ a year' J iJ sues 

so MANY readers preserve their copies year after year and have asked for binders that, 
after thorough investigation of binders, the editors of Scientific American found a type 

that is most satisfactory, considering cost, ease of handling, and durability. It holds a full 
year's issues ( 12 )  ; has an efficient patented lock ; is strong and durable ; and is covered with 
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a 
snap and are held positively in place ; no punching necessary. In ordering, state what year 
0938, 1939, etc.) is to be stamped in gold on the backbone. 

Each $1.50 postpaid in continental lJ. S. 
($2.00 postpaid elsewhere) 
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An Accurate Balance at a Price 
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Sensitive to 2/50 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, durable construction 
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. drug stores (N. Y. C. Serial BI7.) 
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Finest Q ,wl'ity-Made of tested materials. Its 
construction will appeal to laboratories desir
ing the best equipment. The Bakelite cup is 
unaffected by practically any substance that 
can come in contact with it : the tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity-Weighs to one decimal 
point farther than the usual low-priced 
counter scales and serves nearly every labora
tory purpose short of precise analysis. The 
capacity of 100 grams is ample for the delicate 

weighings made in the usual course of teach
ing, organic synthesis, experimental work, 
compounding, photographic work, etc. 

C ompact-C onvenient-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 

Its small size makes it possible to carry it on 
inspection and testing trips at a distance from 
the laboratory. It is small enough to be carried 
under the arm or in an overcoat. 
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used to make a hole through skin and 
muscles for the peritoneoscope to go 
through. Air is first blown into the hole, to 
make a space between the tissues and in
ternal organs, so that the instrument will 
not pierce these when inserted. 

In the war on cancer, the instrument does 
its part by enabling surgeons to remove a bit 
of tissue for diagnosis. With a needle in· 
stead of a forceps at its end, it may be used 
to drain a liver abscess. The hole made by 
the instrument in such cases is so small it 
usually does not need even a stitch to hold 

. it together while healing. For this and 
diagnostic purposes, the patient is not only 
spared shock of an abdominal operation but 
need be in the hospital only 24 hours.
Science Service. 

ODD OPTICAL EFFECT 
IN MOTORING 

RECENTLY a physician asked The 
Journal of the American Medical 

Association the following question : "If you 
park by the roadside and watch the auto
mobiles approach you on the opposite side 
of the road by means of a powerful field 
glass, you will find that any car approaching 
at 45 miles an hour appears, through the 
glasses, to be crawling .along at about 10 
miles an hour. There seems to be some 
relation between time and space and our 
perceptive sense, and I am unable to get 
to the bottom of it." 

That magazine answered with mathe
matics, which we simplify as follows : 

Assume that the observer is in car A 
in the accompanying diagram, which is 

------ ��--=-�::-�-:.� �8 � :--.-- - - -----

used through the courtesy of the above· 
mentioned Journal. He views through 8-
power binoculars car B, which, as the ques
tioner said, is approaching at high speed. 
Through the glasses the distance AB and, 
for that matter, any intermediate increment 
of that distant, will appear just exactly ¥Sth 
the actual distance. Thus when the car trav
els from B to C (or between any other two 
points) its rate of travel will appear to be 
considerably slower than is actually the 
case, simply because, in the same length 
of time it travels over a certain distance, 
it appears to be covering only ¥Sth the 
actual distance. Naturally, this explanation 
would apply only to cars coming head on. 

ELECTRIC HAND CHIPPER 

AND FILER 

RECENTLY placed on the market is a 
new electric tool similar to the small 

"hand-size" electric grinders but with the 

Reciprocating electric hand tool, 
.aud som.e of the attachments for it 
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difference that the movement of the tool is 
reciprocating instead of rotating. The handle 
containing the motor fits the hand nicely. 
Into the chuck may be inserted small chisels 
for chipping, small files, honing stones, and 
even small hack saws. Two models are made : 
one with a 7/16·inch stroke, and the other 
with a liB-inch stroke. The motor is 1 10 
volt, for use on alternating or direct current. 

NEON WATER GAGE 
ILLUMINATOR 

A LL who have squinted up at water gages 
fl. on boilers will appreciate the neon 
illuminator for gage glasses being offered 
by the Wright-Austin Company. 

This new neon illuminator is a surpris
ingly simple' and efficient device, and con
sists of a neon light tube and a magnifying 
lens placed behind the gage glass. 

The liquid filled portion of the gage glass 
stands out as a broad, red neon band, and 
the empty space above fades into a hairline 

Neon tube illuminates the gage 
red stripe. The water level can be read dis
tinctly, day or night_ Neon rays penetrate 
not only darkness, but haze, steam, dust. 
and fog almost as readily. 

The neon illuminator is furnished com
plete with a small transformer and an ex
tension cord ready to plug into 110 to 120-
volt, 60-cycle circuit_ It can also be supplied 
for a 25-cycle circuit, and also for 220 volts. 
It is easily attached to almost any standard 
water gage by two U-clamps, which grip 
around the top and bottom water gage fit
tings, and can be attached in a few minutes 
time_ 

MACHINE WRAPS 
AND SEALS 

DEVELOPMENT of a Stretch-Wrap 
machine for packaging various articles 

of miscellaneous shapes in Plio film, is 
announced by The Goodyear Tire & Rub
ber Company . .  Known as the Pfeiffer Plio
film Stretch-Wrap machine, it takes ad
vantage of the following Pliofilm character
istics : stretchability when heated ; strength 
increase in all directions when so stretched ; 
extreme resistance to puncture when 
stretched, making application to irregular 
shapes easy ; self-sealing when heated_ Thus 
with the new machine any article can be 
wrapped and sealed in one operation_ 

The Stretch-Wrap machine should prove 
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I N D U S T R I A  L a n d  L A B O R A T O R Y  E Q U I P M E N T  
A T  U N U S U A L VA L U E S 

BRONZE GEAR A N D  CENTRIFUGAL PUMPS 
With 

Inlet Outlet Price A.C. motor 

No. 1  Centrifugal %" " " , .  
. 

$ 9.00 $22.00 

No. 4 
No. 9 

No. 1 % Gear 

No. 2 
No. 3 
No. 4 
No. 7 
No. 9 
No. 11 

COROZONE 

OZONATOR 

A n  electrical device 
that converts ordi
nary oxygen in to 
ozone. Revitalizes 

and deodorizes the air. Suitable for laboratory I fac
tory. "Wee or home. $7.50 

.. 
. .  

1' " ,. 
�4" 

%" 
1 ' " ,2 
%" 

1 " 
1 ��" 

3 1  " ,. 
1 11  " ,4 1 

Price $ 9.00 

10.00 

11.50 

12.50 

15.00 

16.50 

48.50 

" " ,2 17.50 28.00 

" 20.50 31.00 

With A.C. motor $22.00 

23.50 

25.00 

28.00 

32.50 

45.00 

on request 

Converters 

115 A.C. 

to 

110 D.C.  

10 Watt 

$7.50 

Small Piston Typ� Air Pump .'=:!�iiiiiiiiiiii== 
Can be used for 
all purposes where 
low pres�ure air is 
required. Develops 
1/3 cu. ft. of air 
at 15 Ibs. pressure. 
Suitable for aqua
riums. Takes care 
of 6 to 8 tanks. 
Piston type. all 
brass cylinder. 
Belt driven, Uni
versal AC-DC mo
t o r .  Variable 
speed. Mounted 
on neat oak base. 

Complete $6.95 
T H E R M O S T  ATS 

Adjustable for temperatures from 40 ·  t o  

9 0 ·  i n  both 1 1  0 volts and low voltage. 

Controls and operates motors, fans, valves, 

etc. Other temp. ranges available. Prices 

from $6.50. 

L i m it S w i t c h e s  For 
Hot Water, Liquids, 
Steam, Hot Air, Etc. 

Will operate and control elec

trical equipment on 11 0 and low 

voltage, according to change of 

pressures and temperatures. Ad

justable. From $6.00. 

Minneapolis Gea red Motors 

A. c.. 110 volt input 
(about 18 volt output ) .  
10 ampere incorpor� ted 
relay switch for con
trolling secondary equip
ment. Runs at about 
4 R. P.  M. Double arm 
with manual ' '-on'' and 
"off" control. Will turn 
1800 at each contact. 
Also has built-io . trans
f o r  m e r. Reversible. 

Price . . . . . . . . . . .  $12.50 

Suitable for beating liquids. tanks. kettles. etc. 
o KW raises temperature lOO oF 3 gallons per hour . )  
Fitted for  11,2"  tron pipe thread. Can be used as  110 ,  
220 volt  or  3 heat  1 10 volt. 
600 Watt . . . . . . . . . $6_00 1200 Watt . . . . . .  58.75 
7 5 0  Watt . . . . . . . . .  6_30 2000 Watt . . . . . . . .  10_25 

3000 watt . . . . . .  $12_00 
Air Compressors For Industrial 

and Laboratory Use 

Complete automatic unit mounted on tank, "V" belt 
driven by heavy duty motor, with gauge, safety 
valve. check valve, drainer, etc. Delivers about 
1 % cu. ft. air per minute. can be used for all 
applications up to 70 lb. Price . . . . . . . . . . . . . . $30.00 

(Complete line of larger units in stock. )  

Exhaust Fans, Bucket Blade, 
With G.E. & Westinghouse 

A.C. 110 Volt Motors 
RPM cu. ft. Price 

per min. 

9" 1550 500 $10.50 
10" 1550 750 1 1 . 50 
12"W 1550 950 12.50 
12"0 1750 950 16 .50 
16" 1750 2200 18 .50 
16" 1 140 1650 25.00 
18" 1750 2800 19.50 
18" 1 140 2300 28.50 
20" 1 140 3200 30.00 
24" 1 140 4200 35.50 
24" 860 3800 38.50 

Other voltages available at slightly higher prices. 

MOTOR DRIVEN FORCED DRAFT B LOWERS 
TYPE H.P. R.P.M. CU. FT. MIN. INLET OUTLET PRICE 

o 1 / 20 175il -.� 4 % " 3 * " $18.00 
0 % % 1750  350 6 '12 "  3 * "  20.00 
1 Yo 1 7 5 0  535 6 "  4 Y2 "  25.00 
1% ':4 1 7 5 0  950 7 '12 "  6 "  30.00 
1'12 % 1750  1 900 9 % "  7 "  65.00 

PRICES QUOTED ARE FOR A C .  1 1 0  V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 

P I O N  E E R A I R e 0 M P R E S  5 0 R e o . ,  I n c .  
120-5 CHAMBERS ST. NEW YORK CITY, N. Y. 
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Science for 
T H E  W O R L D  O F  

Tomorrow 
by 

GERALD 
WENDT 

Director of Science, 
N. Y. World's Fair 

All too often science has been 
considered as a great body of 
knowledge, a vast encyclopedia 
of facts and principles, a gigantic 
collection of useful instruments 
and machines. Taking the mod
ern viewpoint that science essen
tially is a method of solving 
problems-problems that in the 
main concern man and his wel
fare-the author evaluates scien
tific progress in terms of human 
values. By analyzing the forces 
which have produced the world 
today, he proj ects upon a broad 
canvas a fascinating vision of 
the world of tomorrow. 70 
illustrations. $2.75. 

A SCIENTIFIC BOOK CLUB 
SELECTION 

W. W. NORTON & CO. 
70 Fifth Avenue, New York 
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Irregularly shaped objects are 
rapidly sealed in this machine 

advantageous to many industries now handi
capped with a difficult or laborious wrap
ping or packaging operation. Savings 
in material consumption is another decided 
advantage of the Stretch-Wrap method. 
Up to 300 percent savings in wrapping ma
terial can be effected. For soap wrapping for 
example, a six by six-inch sheet of Pliofilm 
will wrap the same size cake of soap that 
now requires a 13 by 13-inch sheet with the 
wet-wrap hand method. 

For many diverse small wrapping opera
tions not sufficiently large in volume to 
afford an automatic machine operation, the 
Stretch-Wrap machine should prove to be 
the ideal answer. 

VIBRATION DAMPENER 
FOR SPECTACLES 

HAVE you ever considered the insta

,

lla. 
, tion of a vibration dampener on your 

spectacles? Probably not, but such a device 
might solve a problem for you ; that is, if you 
are wearing rimless glasses and find that the 

METAL N EOPRENE 

Three views of the vibration damp· 
ener that holds spectacle lenses 

lenses break frequently, a cushion mounting 
between the straps and the lenses will aid in 
reducing breakage. 

In one design of this type a pad of neo
prene completely surrounds the lenses, hold
ing them in a firm yet flexible grip and pro
tecting them from shock and strain. The 
elimination of shock and strain also elimi
nates breakage caused by these conditions. 

At the top of our illustration is a side view 
of the strap and lens showing how the neo· 
prene pad fits against the side of the lens. 
In the center is shown the way the neoprene 
is carried over between the hole in the lens 
and the screw that presses the straps to-
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"Dominoes are the masks for 
the hidden numbers, the col
lective numbers." 

BOOKLET 25 cents 

THE MONOGRAPH IC PRESS 

1 06 WASH I N GTON ST. 

FAIRHAVEN MASSA C H U S ETTS 

COMPLETE HOME
STUDY C O U R S E S  
and educational books, 
slightly used. Sold, 
rented, exchanged. All 
subjects. Money-back 
guarantee . .  Cash paid 
for used courses. Full 

details and illustrated 72-page bargain catalog FREE. 
Write today ! ' 
NELSON CO., A-243 Manhattan Bldg., Chica�o. 

SLIDE RULE 
MAGNIFIER 

(60 CENTS) 

An actual photograph of 
Slip-Lens. Movably held by 
suction in any position on 
any glass slide. Double Mag
nification-No distortion. 

Circular Free. 

SLIP-LENS CO. 

P.O. Box 328 White Plains, N.Y. 
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CARD and PHOTO 

STEREO·MIRROR 

The only scientific single picture 
stereoscope on the market. 

PRICES $2.25 and $3 .50 
N ow you can have a miniature 
STEREO-MIRROR for only $1 .00. 

Send for leaflet 
NU.MIRROR CO., Bridgeport, Conn. 

WAITED-MEl 
t o  cast C h  ristmas Goods, 5 and I O C  Novelties, 
Toy Autos, Ashtrays, etc. Can be done ill 
any spare room, basement or garage and no 
experience necessary. A rare opportunity 
to devote spare or full time to profitable wo·rk. 

Write Dept. S. 
METAL CAST PRODUCTS CO. 

1696 Boston Road New York City 

ELP FOR INVENTORS ! 
:Millions have been made from Ideas properly de
veloped and protected. Send us a rough sketch or 
model or your invention and we will submit com
plete report backed by thirty years' experience. 
Confidential service : bank references furnished. 
Modern equipment. We also manufacture inven
tions in any Quantities at low cost. Free booklet 
" Making Inventions Pay" sent on request. 

C R E SC E N T  T O O L  C O M P A N Y ,  De pt. H , Ci n ci n n atl.O. 

"Just 
Listen to 
This WA"·"' ....... " 

SPE�rt,S" 
SP�EHC" ,RM'AN or ITALIAN AT oNCE 1 

"Learn by
· 
Listening" - to fascinating 

Cortina Language Records. Quickest. easiest, most 
NATURAL way to learn. Try It - no obligation. 

SENT ON 5 DAYS' APPROVAL 
If not most fascinating, most satisfactory, inexpen

sive language method ever devised, return it at no cost. 

WRITE FOR FREE BOOK 
Free book "The Cortina phone Short-Cut" tells all 

about method. Thousands have used it for pleasur.e, 
culture, travel, business reasons. Send postcard today ! 
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gether. The bottom drawing illustrates the 
way the neoprene cushion mountings are ar
ranged so that no metal will touch the lens. 

The advantages of this design are readily 
apparent and include the possibility of using 
stronger, more rigid straps around the lenses. 
Neoprene is used for the pads because it 
provides a long·lived mounting that will reo 
sist the efIects . of body acids and cleaning 
solutions. But its ability to resist deteriora
tion is not the only reason for its use. 

For example, if the strap contacts any ma
terial containing sulfur, the sulfur will cause 
discoloration of the gold surfaces and this 
discoloration might create the idea in the 
mind of the user that the straps were cor· 
roded. Or, to clean up the discoloration, the 
user might employ a solvent which actually 
would cause corrosion. So it is impractical to 
use any such materials for the mounting pad. 
Fortunately, sulfur can be eliminated from 
the neoprene compound without adversely 
afIecting the properties of the compound. 
Such a compound will not discolor the straps, 
so the manufacturer is able to secure an 
efficient cushion mounting which will last 
for many years without endangering the life 
of the straps. 

GREASY THUMBS HAVE 
No EFFECT 

To any machinist who has had to thumb 
his way through a greasy data book 

looking for tapers or thread settings, the 
DataTule, a handy little vest-pocket alum
inum-cased file of information on things a 

mechanic needs to know will be just what 
he needs. A twist of tlte fingers brings a 
wealth of data and information into view. 
Lard oil and grease have no efIect on the 
legibility of the enclosed tables. 

A product of The DataTule Company, 
this two-ounce device can be readily fitted 
with any one of several printed strips of 
data. It can also be threaded with a strip on 
which special data have been typed. 

PERMANENT TRAFFIC 
LANE MARKERS 

REPORTING in The American City, 
C. W. Paige, City Engineer of Alham

bra, California, describes the construction 
of a double white centerline marker. The 
marker is of reinforced concrete placed to 
exact grade before the fine grading is done 
on the street. This "curb" is 16 inches wide 
at the base, sloping uniformly to 12 inches 
at the surface, which is 10 inches above the 
base. The top two inches of the marker is 
constructed with white cement. A two·inch 
deep groove is left in the center of this top 
section, three inches wide at the bottom and 
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An Ideal Holiday Gift! 
FOU NTAIN PEN 

DESK SET 
with Durium tipped, self-f!ll
ing fountain pen and Royal 
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Ivory base. Choice of these 
figures : 
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Sea-Horse Owl 
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CASH PAID. Why not get ready 
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fOT Chemists, Engi. 
neers, Physicists, Met. 
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These books are going fast! Take advan-
tage of the reduced prices while you can! 
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Agricultural Chemistry. Fraps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Astronomical Physics, Stratton . .  
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Blacksmithing & Forging. I. C. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Carbonization, Low Temperature, Gentry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chemistry in the Home. Firth . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chemistry of the Saccharides, Prin gsheim . . . . . . . . . 
Chromium. by Aid of Electric Current. Leblanc .. . 
Cleaning and Dyeing of Rayon, Foster . . . . . . . . . . . . . . . . . . . . . . . . .  . 
College Geology. Vol. I. Chamberlain . . . . . . . . . . . . . . . . . . . .  . 
Colloid Chemistry. Practical, Ostwald . . . . . . . . . . . . . . .  . 
Concrete Design. I. C. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 
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Elizabethan Mystery Man 
Essential evidence in the case of the 

disgraced Earl of Oxford as "William 
Shakespeare." Documentary history 
now corroborated by science. 

In paper covers, 20 Cents a copy, 
six copies for One Dollar, postpaid. 

DYIAMIC PUBLICATIONS 
17 Ea.t 48th Street, N ew York City 

four inches at the top. When the asphaltic 
surfacing is placed on the street, this groove 
is filled with the asphaltic material, leaving 
a smooth surface which is marked with a 
double centerline. 

In Public Safety, Lieut. R. O. Bennett, of 
the Lincoln Police Department, describes a 
method being used to install permanent lane 
markings in asphaltic streets already placed. 
First, the pavement is softened with a 
burner, the width of the desired stripe. 
After this heating, a templet is placed on 
the surface and a coat of asphaltic emulsion 
is applied. To this is added a half·inch layer 
of white "Joplin Chats,"-flint-like stones. 
The templet is then removed and a hand 
roller which develops over 300 pounds per 
square inch pressure is used to force the 
stone into the pavement. 

Lieutenant Bennett reports that these 
lines, some of which are more than five years 
old, seem to have gotten whiter with age. 
He also states that it is better than a painted 
line at night or when the streets are wet. 

REFRIGERATOR CARTON 

A NEW type . of refrigerator carton to 
facilitate safe as well as speedy hand

ling of serums, vaccines, and other perish. 
able biological products has been developed 
by Container Corporation of America. 

The new carton, which allows the product 
to be packed with dry ice, was developed to 
meet the needs of Pitman-Moore Company 
of Indianapolis and already has been placed 
in use in the shipping of animal vaccines. 

In this carton, biologicals can be shipped 
by express to any part of the United States 
at a constant temperature of from 32 to 42 
degrees, Fahrenheit. It carries a maximum 
of three pounds of dry ice, sufficient to main
tain low temperature to destinations several 
thousand miles away. 

The dry ice is first wrapped in heavy 
Kraft paper and then placed in a bunker at 
the top of the carton shown in our illustra
tion. The product itself is carried in an 

Refrigerator carton : A, storage. B, 
air space. C, dry ice bunker. D, pads 
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inner shell, with air  space on all sides to 
allow circulation of the fumes from the dry 
ice. The inner carton is suspended by pads 
at the top, bottom, and corners. 

W ALL-MoUNTED DENTAL 

X-RAY MACHINE 

INDUSTRY'S lightest structural metal 
finds a unique use in a new wall

mounted, shock-proof dental X-ray machine. 
Weight has been redu ced from one t h i r d  
t o  one half thro ugh t h e  u s e  of Dowmetal. 

According to H_ G. Fischer & Company, 
one of the world's oldest and largest manu
facturers of X-ray eq uipment,  unprecedent
ed standards in  light weight  and compact
ness characterize this new instrument. The 
extension arms and mounting mechanism 
are designed to  give exceptional compact
ness against the wall, at the same time 
assuring full extension and flexibility for 
easy manipulation while the patient remains 
seated i n  the dental chair-with unusual 
freedom from tubehead vibration. 

DOCUMENT PROTECTION 

A SPECIAL light filtering yet trans
parent glass that retards aging of  valu

able documents and other articles protected 
by it, known as Hi-Test Laminated Docu
ment Glass, has been developed by the 
Pittsburgh Plate Glass Company. This spe
cial glass essentially is a "double deck" 
sandwich i n  which three pieces of glass, 
each % of  a n  i nch thick, form the "toast" 
and two thin sheets of  vinyl plastic the 
"meat." 

The two outer layers of  glass are o f  
clear plate glass, while the i nner "toast" o f  
the sandwich is  a high-lead-content plate 
glass that filters out the harmful rays_ The 
three pieces are held together with the vinyl 
plastic "meat" which makes them resistant 
to blows. 

SANDBAGS TO DESTROY 

DUNES 

SANDBAGS are being used, says the 
United States Soil Conservation Ser

vice, to do a strange job. Laid across the 
crests of sand dunes, they are causing the 
dunes to disperse. 

As long as a sand dune has a sharp upper 
crest, a prevailing wind will continue to 
build it up. Break that upper crest into a 
sawtooth form and the wind begins to tear 
it down. Some farmers in the west cut the. 
crest lines of dunes by means of a disking 
m::IChine or by pulling a pole drag along the 
crest. This process has to be repeated as the 
dune gets lower and gradually cflts a new, 
clean, crest line_ Sandbags, however, follow 
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Prismatic Rifle Sight& Observers' Scope 

BAUSCH & L O M B  OPTICAL SY STEM 
Made by Warner & Swasy. 6 power. Consists of 
achromatic ocular and objective lens, calibrated 
reticule with Cross Hairs, 2 highly polished prisms 
fi rmly set in solid cast bronze frame with soft rubber 
eye-cup. Micrometer adjustments for yardage and 
w indage. Used on Kragt Enfield, Savage, Springfield, 
etc.  Fits any bol t action ritle. Complete with mount 
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U. S. Army A i r c raft, 
sol id brass telegraph 
a n d  radio transmit
t i n g key,  large con
tacts . • . • . •  $1 .50 

C o m p l e t e  portable 

t elephone outfit. Used 

with dry cells and 1 0 0  

o h m  mike tl'ans-

former. . • .  $4.95 

U. S. ARMY 
AIRCRAFT MICRO

PHONE 
Manufact u red b y  Wost CI'll Elee
t rif.' .  Breast type ca rbon m icro
pholle, !lobe proof, complete 
with eord,  plug and breastplate. 
E,xceptional value . $ 1 .95 

Lighting switch, ceilillg type, 

hcal"Y brass. Can handle 10 

K.W . . • . 

A L UMINUM PROPEL LER 
"Deslauriers" automatic controllable pitch. Operat
ing speed 4500 r . p . m .  Blade 1 l �2'" x 2", sweep 23" . 
All aluminum and bronze housing. Complete with 
streamlined honsing ( not shown ) . Fits 9/ 16" shaft. 

�o"s\ $�b��t g�� ��ic�h
.
P: . ::: .. :.\� . l

.�s:. ?r.j����� $!.OO 
U. S. ARMY AVIATORS HELMETS 

U. S.  Army ( Western ElectrIc) aviator tan soft leather 
he l mets . Adjustable sizes, lined . designed for head 
phones if wanted. Regular price $ �2 . 0 0 . 52 95 Limited quantity at . . • . • • . . . • • . . . • • . . •  

• 

CONVERTERS 
11 5  A.C. TO 1 10 

D.C. 
Burke 1 0  watt $ 7.50 

Westinghouse 
100 watt S18.00 

G. E. (with transformer) 
150 watt $22.00 

Jannette 250 watt $25.00 

DYNAMOTORS 
2 4 - 7 5 0  I"olt . Gen.  Electric 2 0 0  
m i l l s  . . . . . . . . . • . . . .  $27. 50 
2 4 - 1 00 0  Gen. Elec. 1000 mills 

$50.00 
2 4 · 1 5 0 0  Gen. Elec. 2 '/2 kw. out put . . . . . . . . . . . . •  $95.00 -
1 2 -3 5 0  volt 80 mills • • • • . . . . • • • • • • • • .  

1 2 - 7 5 0  volt 2 0 0  mills . • . • • • .  _ . • . . . • . . 

3 2 - 3 5 0  volt 80 mills . . . . . . • • • . • • • • . . • • .  

3 2 -3 0 0  volt 6 0  mills 
Dynamotor armatu re:::; , General Electric triple 
commutators, d. e . 2 4 / 1 5 0 0  volt . . . . • . . . . • . •  

$18.00 
30.00 

9.00 
7.50 

12.50 
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Prism Binocula rs Good quality . sub
stantial construc
tion. light weight 
bodies of aluminum 
alloy covered with 
black vulcanite, dull 
japanned mountings. 
Jointed bars for 
interpupillary ad· 
j ustment. Universal 
focussing with sepa
r a t  e l y  focussing 
right eyepiece to 
regulate the differ
ence in vision, if 

any, between the eyes. Improved style heads, genu
ine large oculars. Loops and neck strap, in stiff 
leather case with shoulder strap. Made in France. 
Power Object Ocular Field Height Price 

6X 
8X 
8X 

1000 yds. 
26 m m .  15 mm. 115 yds. 4" $22.50 

22.50 
24.50 

26 m m .  15  mm. 110 yds. 4" 
30 mm. 18 mm. 120 yds. 4%" 

A rtillery 
G u n  

Mount 

Size 18 by 10 
inches. Rack 
and Pinion 
gear on ver

tical arc.  Worm gear drive on horizontal arc. Ver
nier m icrometer adjustment. Two vial levels. Cali
brated German silver scale. Steel body with bronze 
housing. 15  Jbs. Price $3.50 

United States Army Liquid Compass 
Made by Sperry Gyroscope Co_ 

W i t  h magnifying 
lens, solid bronze 
rugged frame, j ewel 
bearing needle floats 
in stabilizi n g  fluid. 
With russet leather 
case. Fine for boats, nV�i��ia

.: $1.95 
Army Engineer 

Com passes 
Keuffel & Esser.  
H e r s c h e d e, silver 
scale graduated in 
degrees . Automatic 
needle locking de
vice, compensated , 
jewel bearing. Fold 
tng hairline sight. 
Complete in Ma .. 
h o g a n y  b o x  a n d  
cover 3 "  square. 

7�4" diameter 
switchboard models 

Watt Meters 
. 75 - 1.5 - 7.5 K.W. 

For A . C .  & D . C .  Choice 
of above sizes, each 

$20.00 
Volt Meters 150 volt 
D . C  . . . . . . . . . . . . . .  $12.50 
Volt Meters 300 volt 
A.C . . . . . . . . . . . . . .  $ 15 . 00 
Volt Meters Combination 
D . C .  150. A.C. 300 $18.00 
Ammeters D . C .  ( choice 
of scale) . . . . . . . . .  $15.00 
Ammeters A . C .  ( choice 
of scale) . . . . . . . .  $ 1 6. 50 

Ammeters Thermo (A.C.  & D . C . ) ( choice of scale) 
520.00 

Large selection of portables on hand. 
ReqUirements quoted on request. 

RHEOSTATS 
VARIABLE 

W a r d - Leonard Vitrohm, 

Capacity 15 amp. m a x . ,  

;; a m p .  m i n .  $7.50 
Relay -MINNEAPOLIS 

HONEYWELL 
1 I 0  A . C .  W i l l  handle up t o  2(j amps. 
all secondary l' in:u i t .  P I"ice $3.50 
,\ 150 ",·ailable z�o rolt. 

Condensers, Mica, 
op.  volts 12.500. cap. 
.004. 

Dubilier. new $7.50 

Dubiller, used $5.00 

Wireless spec. new 
$5.00 

Wireless spec. used 
$2.50 

Condenser, Dubilier, mica, op. volts 8,500,  cap. 

�2�de';s';l:s 1,rurdock .002 R;i.i: ·5.000 ;,oit·  : : : :  �tgg 
MANHATTAN ELECTR ICAL BARGAIN HOUSE ,  I N C . ,  Dept. S. S . ,  1 05 Fulton Street, New York City 

See our other advertisement on page 61 
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Monastery 
S ecrets 

• • •  T H E  F O R B I D D � N  
K N OWLE DG E OF T I B E T  

What strange secrets of nature are 
locked within the mountain Cast
ness of Tibet ? What control over 
the forces of the Universe do these 
cloistered sages exercise ? For cen
turies the world has sought to know 
the source of their power-to learn 
their ma�lery of life. and their faculty 
for ouercoming problem$ with which 

the m asses of mank ind still 
struggle. Have they .el· 
fishly deprived humanity 
of the •. e rare teaching s ?  

WRITE FOR THIS 
FREE BOOK 

Like the streams that 
trickle from the Him
alayan heights to the 

plateau. below , the 
great Irulh3 of these 

brotherhoods have 
descended through the 

ages. One of the preserv-
er3 of the wisdom of the 
Orient is the Rosicrucian 
Brotherhood (not a re· 

tigiolls organization ) .  They 
invite you to write today for 
their FREE Sealed Book , 
with its a.mazing revela
tions about these mys· 

teries of life. Address; 
Scribe E.M.O. 

68 £;U 
FAC TS A B O U T  
PAT E N TS 

utid SE LLI N G  I N V E N T I O N S  
I F rOll haye an inyent io�r an idea for one-}"Ou 

110u ld  read our F ree B ooks. Ther tell hoI\' t he patent 

laws protect you. Wily you r i nvent ion needs prot ect ion. 

What a registered pat ent a t torney ran do fo,' you. How 
to make your sket ch and d('script ion (we send you a free 
Form ) .  Our book also trll JIOW somc Inrcnlors baye 
secured finunciul assistance. 

---H OW WE SERVE YOU---

Since 1898  we have served 
thousands of inventors. We 
answer your Questions. Tell 
you what to do. We p u t  at 
your disposal a large staff of 
expert draftsmen and eX1?erl
enced , registered patent sttor
neys. We try to keep ex 
penses at a min 
imum and can 
arrange deferred 
payments. Get 
the facts about 
patents and in
ventions . Get the 
facts about our 
services.  Mail the 
coupon TODAY . 

• Many pictures and 
examples make 

these excellent guide 
books for inventors. 

EVAN5 & CO. 
Reg i stered Patent Att o r n eys 

Main O ff i ce : 569 · A ,  Victor B u i ld i n g  
Wash i n gton ,  D .  C .  
Send m� free ropies o f  ),ollr books, "Patent Protec· t ion" and """hen and How to Sell an hl\'ention. " 
Name . . . . . . . . . . . . . . . . . . • • • . . . . " . . . . " . . . . .  . 

' t rcct and :\"0. . . . . . . .  . . .  . ��r�,� .� .�.�.�t�'�" ':": '.:.:."j 
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THE PROBLEM OF 

THE SQUARE 

C ONTINUING our series of mathemati
cal amusements, this month we have 

something a little different. 'If you have 
found some of the preceding _problems a bit 
too difficult because calculus was required 
for their solutions, perhaps this will be more 
interesting ; 

Construct by graphical means-that is, 
using a compass and ruler-a sql;lare having 

three corners at distances ' of 1, 2, and 2% 
inches from a point within the square. Also, 
compute the length of a side of the square. 

As usual, this problem comes from Lieu· 
tenant·Commander Leonard Kaplan. All 
correspondence concerning it should be ad· 
dressed to him in care of Scientific Ameri· 
can, 24 West 40 Street, N�w York, N. Y. 
We forward all letters unopened. 

SOLUTION TO OUR 
PROBLEM OF THE 

DOG IN THE RIVER 

IN our December number was proposed a 
problem concerning a man and his dog. 

And here is the solution which was prom· 
ised for this month. It was required, if you 
don't remember or if this is your first sight 
of the problem, to find out how long it takes 
the dog to swim the river which separates 
him from his master. The dog swims at a 
rate of two miles per hour, always headed 
toward the man, and starts from a spot 0.14 
miles below a point directly opposite its 
master. The river is 0.48 miles wide and 
flows at one mile per hour. 

The following symbols are used in our 
solution and sketch ; 

the crest line down and presumably stick 
to their job until the entire dune has been 
leveled. 

This method is being used where lands 
were denuded of sod and where dust storms 
were numerous in recent years. 

No MORE " BURNED 
OUT" COWS ? "B URNED out" cows will no longer 

plague the American farmer. Chern· 
ists have found that a diet of corn sugar 
or molasses prevents ketosis, a disease which 
cuts milk production and inflicts economic 
loss, it was announced recently by Co F. 
Huffman and Co W. Duncan of the Michigan 
Agricnltural Experiment Station. 

Ketosis, it was explained, is characterized 
by the inability of animals to burn fat com· 
pletely. "The incompletely burned fatty 

JANUARY · 1940 

V, velocity of the dog, (2 m. p. h.) . 
v, velocity of river, ( 1  m. p. h . ) . 
t, time after starting, hours. 
R, distance in miles between man 

and dog at any time, t. 
A. The angle made by R with a line 

normal to the bank of the river. 
A, and R" values of A and R when 

t is zero. 

Now, resolving the velocities V and v along 
R and at right angles to R, we have ; 

dR 
= v sin A _ V and 

dA = v cos A 
dt dt R 

Consider next the identity ; 
v' 

- V' = ( v sinA - V) ( v sinA + V) + 
v'cos'A 

and substitute in it the values obtained 
above for 

v sin A - V 
and 

v cos A 
Then, 

dR 
v' - V' = ( v sinA + V )  dI 

Integrating, 

+ ( v cos A )  R dA 
dt 

(v' - V') t = vR sin A + V R + C 
Setting t = 0 and solving for the constant, 

o = v R, sinA, + VR, + C 
Hence, 

( v' - V') t = R ( v sinA + V) 
- R, ( v  sinAl + V) 

Substitution in this equation of the values 
given in the problem, (v = 1, V = 2, R, = %, 
sin Al = 0.14/0.5 = 7/25 ) gives the time reo 
quired to cross the river. That is, when 
R = 0, 

t = 
1 - 4 

giving a time of 0.38 hours or 22.8 minutes. 

fragments are called ketone bodies. The 
term ketosis implies the abnormal accumu· 
lation of the ketone bodies in the blood and 
their excessive excretion in the urine. 

"Their accumulation in the body of dairy 
cattle is of economic importance because 
they result in a drop in milk production, in 
a loss of appetite, and a decrease in body 
weight in the more pronounced cases. Ke· 
tosis is the modern name for the disturbance 
which was formerly referred to when the 
farmet said that his cow was 'burned out'." 

OVER-INFLATION IN 

TRUCK TIRES 

DURING the past several years there has 
been a gradual swing from high·pres. 

slIre trllck t ires to balloons. Many truck 
owners, however, are not receiving full bene· 
fit from their balloon equipment because 
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Books on Shakespeare 
that are as sensationally different 
in their way as is the article in this 
�ssue: 

SHAKESPEARE 
IN AMERICA 

by Esther Cloudman Dunn 

How our attitude toward his works 
has changed with each step in na
tional development. $3.50. 

SHAKESPEARE'S 
IMAGERY �:11s 

��at It 

by Caroline F. E. Spurgeon 

A study of all the symbols, metaphors, 
images used by The Bard, with de
ductive conclusions as to what they 
show en masse. $4.50. 

At all bookstores 

The Macmillan Company 
60 Fifth Ave., New York 

P H OTO GRAPHIC FILTERS 
Gelatin umented between glass 

Ideal for use with tri·color cameras or Koda
chrome. Excellent for Microscopical or photo ... 
graphic lens corrections. Good quality. Types 
and varieties equal: 

K2#7-Yellow A#25-Red 
K3#9- " F#29- " 
B#58-Green C5#47-Blue 
P#61- " C4#49- " 
also, Mercury Green M#5 1- n 

#88 and #88A-Infra Red 

Size 2 x 2" or 2Sc each 
2 V.x2 14" only ( send postpaid) 

HARRY ROSS 
Scientific & LabOTatory Appa.atus 

68-70 West Broadway, N. Y. C. 

THE MA� 
WHO WAS 

SHAKESPEARE 
- was the mysterious Edwa.d de Vere, 

1 7th Ea.l of Oxford, forced to hide 
his identity under the pen-name of 
Shakespeare; 

- was financed by Queen Elizabeth 
who needed his plays as propaganda 
for her demoralized subjects. 

More absorbing than strangest fiction 
is  the truth about THE MAN WHO 
WAS SHAKESPEARE. For conclu
sive light on literature's greatest 
puzzle, you must know the amazing 
evidence which the author uses to 
prove that "the Bard of Avon" was 
not the man selected by history for 
its laurels. 
"Admirers of the Stratford actor will 
be forced to admit that Mrs. Clark has 
rendered their cause a telling blow." 
-St. Louis Post-Dispatch. 

By Eva Clark Turner 
$3.'0 al bookstores, or from 

RICHARD R. SMITH, Publisher, 
120 E. 39th St., NEW YORK: 

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

they are continuing to use air pressures 
more in keeping with high-pressure inflation 
recommendations and not the pressures rec
ommended for balloon tires. 

Over-inflation reduces deflection and con
tact area, causing the tire to ride on the 
crown. This results in the following : ( 1 )  
tread wear more rapid than normal ; ( 2 )  
increased tendency toward bruise o r  crown 
breaks ; (3)  excessive strain on beads aud 
rim ; ( 4)  abnormal growth and possible 
tread cracking ; ( 5 )  more cuts and snags 
than would be experienced with proper in
flation ; (6)  abnormal stresses and strains 
in the tread area which increase the ten
dency toward tread separation ;  ( 7 )  harder 
riding and increased up-keep on equipment ; 
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(8)  reduced non-skid qualities by reason 
of smaller area of road contact. 

Among the recommendations for proper 
inflation are : inflate to proper pressure 
when tires are cool ; if tires are continually 
under-loaded, use air pressure to correspond 
with actual load carried (refer to a load 
and inflation table ) ; if both load and speed 
are factors, either load or speed must be 
reduced to obtain normal service ; never 
"bleed" tires to relieve "build up" of pres· 
sure caused by heat. The ratio of tempera
ture to pressure "build up" in service is ap
proximately 8% degrees of temperature for 
every pound of "build up."-India Rubber 
World, from Bulletin No. 13, Rubber Manu· 
facturer's Association, Inc. 

Identifying 'Shakespeare' 
(Continued from page 8) 

one Joseph Hall who in 1748 was employed 
to repair and otherwise "beautify" the 
statuary. The Oxfordian color scheme is 
also found in practically every one of the 
ancient paintings of Shakespeare that show 
him dressed as a nobleman. 

Exigencies of space prevent reproduction 
at this time of anything approaching a 
complete layout of the pictorial evidence 
gathered during our investigation of the 
three portraits. The triple set of  infra-red 
and X-ray studies alone total more than 
20 plates. I shall, however, try to give a 
general idea of results achieved by outlining 
briefly our dissective study of the "Ash
bourne" painting ( page 4) . 

First brought to public attention in 1847 
by the Rev. Clement U. Kingston, one of 
the masters of Queen Elizabeth's Free 
Grammar School at Ashbourne, Derby
shire, this impressive work of art had long 
been in possession of one of the old British 
county families who treasured it as a 
genuine and contemporary portrait of 
Shakespeare. Mr. Kingston knew there 
could be no question of the picture's an
tiquity, for the canvas was in rags and had 
to be immediately re-backed to preserve 
the painted image. Abraham Wivell, a 
portrait painter of talent and one of the 
few recognized authorities on Shake
spearean art, vouched for the "Ashbourne" 
as a composition of the late Renaissance 
and for its technical relationship to other 
ancient representations of the Bard. Wivell's 
findings were corroborated by Samuel Tim
mins of the British Society of Antiquarians 
and also by M. H. Spielmann, Shake
spearean art authority of the "Encyclopaedia 
Brittanica." About 11 years ago the por· 
trait was brought to this country by the 
late Eustace Conway, who finally sold it 
to the Folger Shakespeare Library. It is 
generally considered the most beautiful, as 
well as the largest, of all the many famous 
old portraits of the poet now owned by this 
$22,000,000 foundation. It is life-size, three
quarter length, covering a canvas 47% 
inches long by 37% inches wide. 

Facing three quarters to the observer's 
right, precisely as Lord Oxford does in both 
his Portland and St. Albans pictures 
(Figures 1 and 2 ) , Shakespeare appears as 
a courtly gentleman of middle life, dressed 
in a black doublet and black bombasted 
trunk-hose with inserts of gray satin in the 
puffed pleats. 

His waist is encircled by a rapier belt of 

French design, consisting of black leather 
and gold filigree work, while about his neck 
is a flimsy and skimpy ruff-entirely out of 
key with the rest of the attire. 

He stands by a square-edged table, cov
ered with a wine-red cloth. On the table, 
just beneath his right arm, appears a 
human skull, or memento mori, the same 
emblem of mortality that Falstaff mentions 
in "I Henry IV." It is interesting to note 
that the top of the wall-memorial to Shake
speare in the Stratford Church is crowned 
by an identical example (page 4) of the 
"Ashbourne" skull-both being minus the 
lower jaw. 

In his right hand Shakespeare holds !l 
small, elegantly bound volume, tooled in 
gold and displaying open tie-strings of sheer 
crimson silk. Eustace Conway and other 
students of the portrait have opined that 
this is the poet's private copy of his 
"Sonnets." A masque of tragedy and 
crossed spears appears in the center of 
the cover. They are raised above the sur
rounding surface and painted in a tone of 
orange gold quite different from the lemon 
gold of the rapier belt. This indicates that 
the masque and spears, like the skimpy 
neck ruff, are later additions to the original 
composition. 

The inscription, AETATIS SVAE. 47 A� 
1611, in the upper corner of the canvas, to 
the observer's left, corresponds with the 
chronology of the Stratford man's life, but 
has been painted in the same tone as the 
ruff and the masque and spears, obviously 
at the same time. M. H. Spielmann gave it 
as his opinion 35 years ago that all these 
additions are of ancient application. We 
shall learn more about them in a moment 
or two, when we come to examine the dis
sective photographs. 

A gauntlet of the type that Elizabethan 
courtiers wore on dress occasions dangles 
from Shakespeare's left hand. It is of rich 
maroon material, tasselled, and appliqued 
with cloth-of-gold tape. A somewhat similar 
gauntlet will be observed on Lord Oxford's 
right hand in his portrait which bears the 
date 1575. 

Many have remarked on the length of 
Shakespeare's fingers, especially the left 
thumb, which bears a signet ring of the 
swivel pattern, the unmistakable mark of 
a dignitary. Turning to the St. Albans 
portrait of Lord Oxford (Figure 2 ) , which 
was evidently painted by Marcus Gheeraedts 
the Younger when the Earl was about 36 
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Are You,-, 
"-'putting your spare time to 

good advantage ? 
. 

"-' one of the many who are 
seeking a new field to en
ter ? 

______ seeking a means to save 
money wherever possible ? 

U you are, here is 
a practical solutiou 
to your problem. 

HOPKINS' 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby ; the groundwork oil 
which to build a practical 
knowledge of useful chemi
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala
ble articles which can be 

manufactured at home 
profitably on a small scale. 

-+-

IF you want to save money 
on wines and liquors ; 

your dyes, inks, polishes, 
soaps, paints and varnishes, 
a d h e s iv e s ,  a nt i s e p t i c s ,  
bleaches, cosmetics, etc. 

You can profitably make 

them from the 15000 form� 

ulas contained in the 1077 

pages of 

HOPKINS' 

Cyclopedia of Formnlas 

$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

24 W_ 40t� St., New York City, N.Y. 

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

years old, we find the same unusually long 
fingers and thumb. Here they draw at· 
tention to the device of the wild boar, 
hanging around the nobleman's neck. 
( See Figure 6 ) . This boar served as the 
crest of the famous Vere family to which 
Oxford belonged. It is one of the best
known devices in British armory. 

The matrix of the thumb seal that 
Shakespeare wears in his "Ashbourne" por
trait (page 4 and Figure 7) is about the 
size of a present-day sixpence. The original 
design is not apparent to the naked eye 
because the matrix has been treated to a 
daubing of the thick orange gold already 
mentioned. 

When we examine our semi·microscopic 
close·up of the seal, however, its hidden de
sign takes form (Figure 1 1 ) . Underlying 
shadows, plus broken surface brush strokes, 
give us the eye, the ears, the long snout, 
jaws, lolling tongue, and tusk . socket of a 
wild boar-the same armorial device that 
Lord Oxford wears in his St. Albans portrait ! 

We know quite definitely that Willm 
Shakspere did not have a signet of any 
pattern. For at the conclusion of his will, 
which was signed at Stratford in February, 
1616, when we come to the paragraph read
ing "whereof I have hereunto put my seale" 
the word "seale" has been struck out and 
the word "hand" (meaning handwritten 
name) substituted. 

In order to find out whether Lord Ox
ford might have possessed a signet ring, I 
wrote to the Librarian of Hatfield House 
in Hertfordshire, the ancient seat of the 
Cecil family with which Oxford was allied 
through his first marriage. Two dozen or 
more personal letters from the Earl are 
still preserved here. In due course, I re
ceived the following reply, dated February 
17, 1939. 

I have examined the correspondence of 
Edw. de Vere, 17th Earl of Oxford, in 
our collection, and find that with one 
exception all the seals extant are wafer 
seals of the de Vere arms and show no 
distinguishable detail. The remaining ex
ample--a small signet seal, the size of a 
sixpence--appears to represent the de 
Vere crest of a Wild Boar on a coronet, 
shown in its entirety. This seal is a very 
poor specimen and not worth photograph
ing _ • _ I enclose a rubbing. 

Yours faithfully, 
J. V. LYLE. 

From the rubbing of the wax impression 
which Mr. Lyle was kind enough to enclose, 
i t  is immediately apparent that we have an 
example of the same swivel type of thumb 
signet that Shakespeare wears in th\l "Ash
bourne" painting. The artist merely con
fined his design of the matrix to the wild 
boar's head instead of meticulously repro
ducing the whole V ere crest. 

Our photographic dissections (Figures 4 
and 9) of the "Ashbourne" head not only 
bring it into unquestionable conformity 
with the two inscribed Oxford portraits 
but show how this literary nobleman was 
long ago converted into a .  bald-headed 
counterpart of the synthetic commoner who 
appears in the stone memorial effigy at 
Stratford and in Martin Droeshout's clumsy 
engraving on the title-page of Shakespeare's 
First Folio. 

Reference to our infra-red plate (Figure 
9) discloses that the original forehead has 
been raised an inch or more. The crude 
strokes of the renovator's brush show the 
same slap·dash haste and the same technical 

JANUARY . 1940 

deficiencies that are apparent in similar 
operations on the other two Shakespearean 
portraits that we have found to be dis
guised likenesses of the poet Earl. 

The hair in the "Ashbourne" has been 
re-done to match the synthetic forehead. 
That the head was originally topped by a 
normal growth seems evident. 

. 
Oxford has 

a good red-brown thatch in both the Port
land and St. Albans paintings. 

The infra-red dissection of the neck-ruff 
is also revealing. Undersurface outlines 
make it plain that this was once a huge 
circular affair, covering almost twice the 
area of the flimsy thing now on view, and 
that it was of the fluted pattern affected by 
many of the elder Elizabethan statesmen. 
Of course a neck-piece of this aristocratic 
design would be so strikingly inconsistent 
with Willm Shakspere's known position in 
life that it would be one of the first articles 
of personal adornment t6 be sacrificed by 
any one interested in converting a portrait 
of Lord Oxford into an alleged representa
tion of the Stratford native. 

The present surface inscription on the 
"Ashbourne" canvas · (page 4 ) , although 
conforming to Shakspere's personal chro
nology, struck Spielmann as questionable 
when he first examined the portrait, which 
he describes as that of "a gentleman, per
haps a noble, born and bred." The Shake
spearean art authority of the "Encyclopaedia 
Brittanica" made much of the hurried crude
ness of the lettering, with cross-bars missing 
from the A 's and E's, the poor spacing and 
lack of alinement. It is also worth reiter
ating that the gold paint used for this let
tering is of the same orange tone that ap
pears in the raised daubs on the book cover 
and the disguised thumb ring. 

Our X-ray photographs of the inscription 
area (Figure 13) reveal a whole series of 
clues which, taken together, seem to leave 
no loop-hole for doubt regarding the true 
identity of the man in the painting. 

The first of these exposures--the upper 
half of the figure--makes it plain that the 
original inscription was something far dif
ferent from the one which appears on the 
surface today. And although this pristine 
lettering was long ago scraped out-so vig
orously that perforations were made in the 
canvas--it is still possible to distinguish the 
ghostly remnants of both alphabetic char
acters and numerals. 

More exciting still, a phantom crest ap
pears just below the inscription. And be
neath the crest, our second X-ray exposure 
has brought to light a full shield of arms, 
surrounded by decorative mantling and a 
scroll that evidently once bore a family motto. 
As a sort of appendage to the whole layout, 
the artist has added his monogram, identi
fiable as a conventionalized C K. The entire 
section, containing this feast of evidence. 
for scholars, genealogists, and art historians 
alike, was painted from view at some remote 
period, undoubtedly at the time the original 
inscription was destroyed. It is even pos
sible that these changes were made in the 
painting early in the 17th Century so that 
Lord Oxford in Shakespearean disguise 
could be used as "copy" by Garret Johnson, 
the London sculptor who made the memorial 
effigy of the Bard that was set up in the 
Church at Stratford. 

Let us see, meanwhile, what this evidence 
of the hidden arms and the artist's mono
gram has to tell us in summing up the case. 

The recovered device on the upper part 
of Figure 13 is really a double cresL To the 
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left, the faint black penciling of a leopard 
or lion appears, while to the right is the 
white outline of a griffin. 

Months of research have proved that two 
Elizabethan families of Staffordshire had 
crests that corresponded to the above com
bination. They were the Sneyds of Keel 
Hall and the Trenthams of Rocester Abbey. 
About 1592, Edward de Vere Earl of Ox
ford, then known as the most gifted poet 
and brilliant writer of unpublished comedy 
at Elizabeth's Court, married Elizabeth 
Trentham, one of the Queen's Maids of 
Honor, for his second wife. Elizabeth Trent
ham's father was Thomas Trentham, of 
Rocester Abbey, High Sheriff of Stafford
shire. Her mother was Joan Sneyd Trent· 
ham, daughter of Sir William Sneyd of 
Keel Hall. So the combination crest could 
designate the Countess of Oxford. 

The shield of arms, shown in the lower 
part of Figure 13, would seem to make this 
armorial identification positive, for the 
Trentham arms are described in contem
porary records as Three griffins' heads, 
erased, sable; beaked, gules. And the pho
tographic reproduction (Figure 15)  of the 
Trentham shield in stone, which was placed 
in St. Peter's Church, Wolverhampton, some 
time during the 1580's, corresponds so 
closely to the phantom shield in our X·ray 
picture that there seems no room for argu
ment. The dispositions of the three heads 
on both shields are identical, the only dif
ferences in detail being such as would be 
inevitable in comparing a finished work in 
stone with the shadow of a design in paint 
that has been long subjected to chemical 
amalgamation with concealing coats. 

But-it may be asked-how comes it  that 
the literary Earl of Oxford would have his 
wife's arms, instead of his own, emblazoned 
on his portrait ? 

Genealogists tell us that it was a common 
custom in medieval days for knights to honor 
their ladies in this manner. Richard Neville 
Earl of Warwick-the famous "Kingmaker" 
-is an outstanding example. His great seal 
bears the crest of his wife, Anne Beauchamp, 
and his mother, Alice Montague, with no 
sign whatever of the Neville family arms. 

Moreover, we find this statement in 
Franklin's "The Bearing of Coat Armour By 
Ladies" : "When armoury was in the making, 
no arrangements were made for women to 
bear arms. If the lady were an heiress, or 
owned lands, her husband bore her arms for 
her." 

Upon her father's death in 1587, Elizabeth 
Trentham had inherited considerable prop
erty under the terms of his will. 

So it appears that, in having the double 
crest and shield of his heiress·wife painted 
on his own portrait, Lord Oxford was merely 
following approved etiquette. It is also 
probable that the painting was originally 
designed as a personal gift to the wife who 
brought the harassed nobleman respite from 
known financial straits, as well as a son and 
heir. In this connection, it is significant that 
the painting takes its name from Ashbourne, 
Derbyshire, where Mr. Kingston first drew 
it to public attention early in the last cen
tury. The "Ashbourne Addition" in this 
same locality was one of the properties 
owned by Elizabeth Trentham Cockayne, 
great·grand·niece of the Countess of Oxford, 
who became sole heiress of both the Vere 
and Trentham estates about the middle of 
the 17th Century. 

Our final piece of corroborative evidence 
in this classic example of mistaken identity 

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

is  the artist's monogram distinguishable in 
our X·ray picture ( Figure 13) . The con· 
ventionalized initials, C K, when studied in 
close·up comparison (Figure 14, at left ) 
with other authenticated monograms ( same 
figure) of Cornelius Ketel, the great Dutch 
portrait painter who was born in 1548 and 
died in 1616, show conclusively that Ketel 
must have been . the artist who signed the 
"Ashbourne" canvas in its original, undis
guised st�te. All other considerations aside, 
the discovery of Ketel as the creator of this 
portrait should enhance its value far beyond 
the sum which the Folger Shakespeare paid 
for it. For the Dutch master is now recog
nized as one of the really great portrait 
painters of the late Renaissance, perhaps the 
most gifted forerunner of Rembrandt. He 
made his home in England from 1573 to 
1581, and during this period and later is 
known to have done the likenesses of many 
of the most distinguished members of the 
English and Scottish aristocracy, including 
Queen Elizabeth and King James. 

Moreover, when we turn to the contempo
rary account of Ketel's career, published in 
1604 by his friend and fellow artist, Karel 
Van Mander, we find the following signifi
cant statement : "Ketel also made a portrait 
of the Duke 0/ Oxford (Edward de Vere) , 
the High Chancellor ( Sir Christopher Hat
ton) , and of many other important members 
of nobility, with their wives and children. 
Some of these portraits were life size and 
full length." 

George Vertue, the English art comment· 
ator of the 18th Century, also speaks of It 
large portrait of the 17th Earl of Oxford 
that had been painted by Cornelius Ketel. 
Vertue was not able to trace the work at 
first hand, as it had quite evidently become 
completely confused with the Shakespearean 
arcana by the time he wrote. But he remarks 
that it was once in possession of a Countess 
of Strafford. 

Henrietta Maria Stanley, great·grand· 
daughter of Edward de Vere Earl of Oxford, 
married William Wentworth Earl of Straf
ford in 1655. She may have been the Count
ess of Strafford that Vertue mentions. 

In any event, we are able clearly to con
nect this remarkable "portrait of William 
Shakespeare" with the poetical Earl of Ox· 
ford and his heirs and descendants in so 
many ways that there should be no linger
ing doubt of the identity of the real man of 
letters beneath the over-painted surfa�e. 

My investigation to date convinces me 
that a whole series of portraits of this eccen
tric peer who had lost caste, political repu
tation, and wealth for reasons that historians 
associate with literary and dramatic extrav· 
agances, were long since converted into 
representations of "Shakespeare." The two 
likenesses known as the Portland and the 
St. Albans pictures, which show Lord Ox· 
ford wearing head·coverings, could not be 
so easily disguised. These bear his name 
and titles on their surfaces. Such a situation 
should explain logically why eight or more 
antique paintings are listed by the "Ency· 
clopaedia Brittanica" as traditional portraits 
of the hazel·blue·eyed, auburn·haired "Bard 
of Avon" which depict him in the apparel 
of a nobleman. 

And, as the penetrative eye of modern 
photographic science is focused more sharp. 
ly upon this extraordinary picture-puzzle, 
more and more evidence accumulates to 
argue that we have at last found a visual 
key to the age·old mystery of "William 
Shakespeare's" real personality. 

P A T E N T S 
GET FREE ' BOOK 

Time counts · .  in applying for 
patents. Don't risk delay in pro ... 
tecting your invention. Send 
sketch or model for instructions or 
write for free book and free 
Record of Invention form. Book 
contains valuable information re .. 
lating to patent procedure. No 
charge for information on how to 
proceed. Prompt, efficient service. 

CLARENCE A. O'B RIEN 
REG ISTERED PATENT ATTORNEY 

Dept. OA4, Adams Bu i l d i ng 

WASHINGTON, D. C. 
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IHCOIlPQ,. .. TCO. HARTrQltQ. CDNli 

Salaried Positions $2500 to $1 5,000 
Our confidential system ( hiding your identity) works 
for you ; serves to increase your salary ; . promotes yoU tOf high salaried executive positions at moderate cost. 
lt  you have earned $2500 or more ; can prove it. write 
for valuable information. No. 34. Executive's Promo
tion Service, Washington, D. C. . 

Makes adding easy. It's accurate. 
Quick. durable and easily operated. 

Capacity 8 columns. Save time. brain 
work and errors. 85,000 pleased 
owners. Fully guaranteed. Price $3. 75 delivered. Agents wanted. 

... . H. Bassett & Co. ,  Dept. 1 1 .  Box 302, Altadena. Califomla 

WANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts for publication on 
Roralty or Co-operative basis. 

F O R T U N Y'S, Publ i 5her�7 We.t 44 St., N. Y. C. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions De\'eloned 
Special Tools. Dies. Gear Cutting, Etc. 

H E N RY Z U H R. I n c.,  1 87 Lafayette St., N. y, C. 

The Original 
R U M & M AP LE 
P I P E  M I XT U R E  Blend No. 53 
Buy that new pipe now, and receive FREE 
from yaur dealer, a liberal trial size package of 
the sensational Original Rum & Maple Pipe 
Mixture Blend No. 5 3 .  A success at 704 it i. 
sweeping the country at 2 5 4  for the identical 
package - an expensive English type mixture, 
every shred infused with rich, old Jamaica rum 
and pure Vermont maple sugar. Try it FREE 
Your favorite dealer is offering the Trial Size 
package wi th the purchase of any pipe. right . 
IlOW. If your dealer cannot supply you, send 2 5 ,  
for regular size export foil package. 

RUM & MAPLE TOBACCO CORP. ' ��! y���' Oept . 37 
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If  You 
Like G U N S -

You should be a regular reader of 
THE AMERICAN RIFLEMAN, 
world-wide authority on firearms of 
all kinds. Largest circulation of · any 
magazine, exclusively about guns, 
ammunition and shooting accessories. 

Published monthly. No fiction. De-
voted entirely to modern and his-
torical firearms; gun remodeling; 
experimental reloading; amateur gun
smithing; advance information on all 
new rifles, revolvers, shotguns, sights, 
scopes, shooting and hunting equip-
ment of all kinds. 

Send 9¢ in stamps for sample copy. 

N atio n a l  R i fle  A s soc iation 
1 6 1 4  Rhode Island Ave., Washington, D .  C. 

Army-Navy Barga ins 
H aversacks • • • . . . • . .  $0.75 Cart. Belt • • • • . . • •  $0.60 
Smart Cart. Box • . • •  .25 C .. W. Trench Tool . . • .75 
Off. Box Spurs. Pro • • .95 Rope Lariat . . . . .75 

Springfield R i fle 45/70 C/ F $4.25 
Catalog 1940. 308 pages of pistols. guns. daggers. 
medals, badges, buttons, etc . ,  mailed for 50 cents. 
Special circular for 3c stamp. Established 1865 . 

F R A N C I S  BA N N E R M A N  S O N S. 501 Broadway. N .  Y. City 

P O O R  
E Y E S I G H T ?  
GIVE HER a n  

"ELECTRIC 
READER" 

for Ch ristmas 

A boon for elderly people and oth
ers with poor eyesight. Wonderful 
for doctors, scientists a nd d raftsmen. 

Write for f r e e  information and d e 
tails  of this  new inven t i o n  that 
makes reading matter 3 times l a rger. 

E. W. Pike & Co. E l izabeth. N .  J. 

If you are not getting ahead-If you see no 
future ahead of you in the work you are 
now doing-then yon should give serious 
thought right now to your future. 

Electricity offers to the fellows who will 
prepare for them, many opportunities as 
salesmen, as construction men, power house 
operators. electrical maintenance men, and 
in countless other branches. 

Here at Coyne we will give you 12 weeks' 
practical shop training on motors. gen
erators. armatures. construction work and 
many other branches of Electricity. Be
cause my training is "Learn by Doing" 
training, you don 't need previous elec
trical experience or advanced education. 

Pay Tuition AFTER Graduation 
If you are short of money you can still get 
this training-for you can pay down a small 

;'ill�t ����dbr�:n:�u�f rf
o���u��� 

part time work we Wlll help you get it 
and we will give you valuable employ-

M�lj c������;��lf�l ::!�u;� 
my big free book and all tbe details. 

rH:-c-:--;:;WiS.'P7e:;-e-::-------I COYNE ELECTRICAL SCHOOL. I 500 S. Paulina St .• Dept. 10.87. Cblcago . lll. I Please send me your big free book and all the facts I about Coyne training. I NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I L�!1�_ ... ________ ·_·�l.A.r! _____ .. _·_J 
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Conducted by A .  D. RATHB O N E ,  I V  

INTEREST I N  FIREARMS is traditional with American men ; science 
has so developed them that millions yearly find sport and recreation 
in their use. Hence this monthly department presenting a wide variety 
of discussion regarding firearms, their handling, and their accessories. 
Suggestions from readers will be heartily welcomed.-The Editor. 

SHOTGUN HERESY ? 

WHEN, in 1807, Rev. Alexander Forsyth, 
Scotch Minister, received an English 

patent for a firing lock which proved to be 
the basic principle underlying evolution of 
the metallic cartridge, breech loading, and 
other modern firearms improvements, British 
sportsmen readily accepted the Forsyth de· 
tonating theory, but 30 years passed before 
the English army officially adopted the per· 
cussion method in favor of their old "Brown 
Bess" flintlock muskets. The army said the 
Forsyth idea was "objectionable and dan
gerous." 

When, recently, the W. R. Weaver Com· 
pany announced a new one· power (no mag· 
nification ) 'scope for shotgun use in skeet, 
trap, and wing shooting, the ensuing howl 
was comparable to that which rewarded 
efforts of the Reverend Forsyth 132 years 
ago. We have before us at this moment a 
letter from "Bill" Weaver which sets forth 
some strong arguments in favor of his 
'scope, which is 91f2 inches long, weighs 
1,6 pound, and has a field of view of 75 feet 
at 100 yards. It has normal eye relief of 
41,6 inches, but will function satisfactorily 
at from 314 to 7 inches, and illumination is  
approximately 120. Reticule consists of a 
round black dot at intersection of crossed 
hair lines. 

Weaver claims : regardless of speed, tar· 
get may be instantly caught in 'scope ; 
shooter knows exactly where center of pat· 
tern will be and how he is  swinging ; 'scope 
simplifies problem many have of shooting 
with both eyes open, for while aiming is 
done with one eye, target is seen with both, 
thereby making it  easier to pick up target 
and judge its position and speed ; target 
is seen more clearly than without 'scope 
due to light· gathering qualities of the in
strument ; eye does not have to be accurately 
centered-it can vary 1,6 inch or more side
ways and four inches fore and aft. 

Revolutionary as it sounds, we won't start 
condemnation proceedings on shotgun 
'scopes without a trial, for we'd awfully 
hate to think that by damning something 
new we'd make the same mistake as an army 
which said the detonating principle of firing 
was "dangerous" and preferred to defend 
its "Tight' Little Isle" with flintlock muskets. 

THIS Is THE RANGE 
THAT ROD BUILT 

WHEN Mr. and Mrs. Rod Risley decided 
to build their attractive and modest 

little residence in the hills of Westchester 
County, some 32 miles north of New York 

At the shooting position in Rod's 
range. Note the spotting 'scope 

City, Rod, being something of a revolver and 
pistol shot, tried to figure a way to install a 
small-caliber range in his own basement. To 
be completely satisfactory, Rod decided, the 
proposed range had to give him 60 feet of 
shooting distance ; offer some satisfactory 
method of muffiing the sound ; be kept at a 
minimum cash outlay, even if some personal 

Rod's range, not to scale. A, hraced rafter for target trolley terminal. B, twin 
wires for target carrier. C, smoke stack ( shooting tunnel ) in trench. D, target 
carrier. E, steel plate bullet deflector. F, bullet cushion. G, cover of "cubicle." 
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Target and trolley. Opening of the 
shooting tunnel is in background 

labor and puttering were involved. As the 
plans for the new home specified a 25 by 30 
foot basement, the first problem was how to 
fit a 60-foot range into a 30·foot room. 

Scouting around the country side, the 
amateur range builder found an old laundry 
smoke-stack of l/8-inch cold· rolled steel, 
22 inches in diameter. Fortunately, there 
were two sections, each 19 feet long, so Rod 
consulted his slide rule and ended by buying 
the stack. Still keeping in mind cost of 
operations, Rod helped his contractor dig 
a shallow, 38-foot long trench, which ex· 
tended into the back yard, with a box-like 
hole about 30 inches in width, length and 
depth at the far end. When the sections of 
stack were delivered, they were rolled into 
the trench, the end nearest the house was 
fitted into a hole previously left in the foun
dation, the joints were well tarred to keep 
out moisture, and dirt was shoveled in on the 
steel "tunnel." The cubicle-like hole at the 
far end had meanwhile been lined with a 
four-inch wall of concrete on all four sides 
and had been topped with a wooden cover, 
weatherproofed with asbestos shingles. 

By this time Rod's new neighbors were in 
stitches, trying to emulate Sherlock Holmes. 
To them, the contraption was an air-condi
tioning plant, a new-fangled fruit or vege· 
table cellar, or part of the sanitary system, 
but Rod said nothing and departed for an· 
other country scouting trip. This time he 
returned with a rusty steel plate-% of 
an inch thick, 25 inches wide, 32 inches long 
-and an armful of old inner tubes from 
heavy·duty truck tires. The steel plate went 
into the cubicle in a diagonal position and 
the inner tubes were slashed into sizeable 
pieces and piled on the sand under the 
plate ; . although the neighbors still didn't 
understand, Rod had completed his bullet
deflecting apparatus. 

Rod now found he had a distance of 63 
feet from the far side of his basement, 
through the circular hole in the foundation 
and on down the " lunnel" to the place where 
the target would eventually be placed. 
Waterproofed electrical cable was strung 
through the "tunnel" and connected to a 
�ight socket equipped with a reflector to 
throw the Ii,ght down onto the target. A 
target carrier of strap iron was constructed 
in the sh'ape of an "H", with holes drilled 
in the cross bars of the "H" so that the 
carrier would ride fr.eely on twin tracks of 
wire which had been stretched from a base
ment rafter to the concrete cubicle. 

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

The range was finished, the neighbors 
were finally satisfied, but Rod wasn't. He 
still wanted to muffle the sound, so he built 
a wooden box 13 inches wide, 16 inches tall 
and 4% feet long. He lined it with 10hns· 
Manville sound·proofing material and sue· 
ceeded in so muffling the firing reports that 
Mrs. Risley, upstairs in the living room, 
never dropped a stitch in her assiduous rug
hooking avocation. She actually thought her 
industrious husband was trifling at some· 
thing with a small hammer instead of firing 
a round of some 30 shots. To complete the 
comfort · of his indoor range, Rod rigged 
a bracket from the rafters in which he could 
insert his telescope at eye level and thus 
peer into the "'tunnel" to count the score 
after shooting, thereby avoiding hauling the 
target carrier back into the cellar. 

Having accomplished the dual feat of 
fitting a 60-foot range into a 30-foot base
ment and of adequately muffling the sound, 
Risley sat down and computed his costs as 
follows : second-hand steel smoke-stack, $15 ; 
cement, $1.50 ; electric cable, socket, and 
switch, $4.50 ; extra labor, $5 ; wire, pulleys, 
rope and strap iron for target carrier, $2.50 ; 
sound-proofing material, $2 ; (No charge for 
wood in either muffler box or 'scope 
bracket-it came from crates and left-over 
pieces around the house) . Total cost, $30.50. 
Equipped for a standard 50 foot target, the 
range has proved an "all-fired" success. 

Pot-Shots 
AT THINGS NEW 

RKO-PATHE'S new Sportscope, "Gun Play," 
shows dramatically in slow and normal 

motion the interesting possibilities of trap 
and skeet shooting, particularly so because 
it was filmed on the 2000-acre preserve of 
New York's Trout and Skeet Club where 
special ranges are designed as nearly as pos

"Sible to . simulate true conditions of grouse, 
woodcock, dove, and quail shooting. Active 
participants throughout the picture are 
Eltinge Warner and Bob Nichols, respec· 
tively Publisher and Skeet Editor of Field 
& Stream, Frank Kelley, captain of 1937 
All-American Skeet Team, Steele Roberts, 
and A. G. Boesel. 

HIGH STANDARD MFG. Co. adds to their .22 
automatic pistol line Models A, D, and E 

which are equipped with new, long handle, 
free from magazine projection. These guns 
have automatic slide locks, heavy barrels, 
and shoot all makes of .22 rim fire cart
ridges, high speed and low pressure. All 
have Patridge wide blade front and adjust
able rear sights, positive safety, walnut 
grips, blued finish, 10-shot capacity and 
choice of 41h or 6o/!·inch barrel. Standard 
equipment with Model E is choice of right 
or left thumb· rest grip, and, together with 
Model D, this gun has a heavier barrel than 
Model A. Thumb-rests on Models A and .D 
arc, extra. 

ABERCROMBIE & FITCH , in their 1939 fall 
gun catalog, devote 136 pages to a full 

range of imported shotguns and rifles, 
domestic models of all types and prices, and 
feature their 50th Anniversary as exclusive 
United States representative of Auguste 
Francotte et Cie., famous Belgian gun· 
smiths, by presentation of the Francotte 
lubilee double-barrel, hammerless, ejector 
shotgun in 12 to .410 gage. 
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NOW • • •  4 MINUTES with the 
NEW TWIN·ARC SUN LAMP is 
equi"alent to ONE HOUR of SUNSHINE! 
The pale, pasty· looking chap doesn't get to 
first base! Many a man has lost his big chance 
because his appearance didn't "click." "Sun" 
bathing i n  the privacy of ,Your 0':'"11: home will 
help to keep you looking ltke a mIllIon dollars, 
with that bronze TAN that men and women 
admire! Get that he· man appearance which 
opens the door to success!  

S E E  R ESU LTS • • .  T H E  FIRST DAY I 
Now. with the new TWIN-ARC Health Ray Sua 
Lamp. rou'll see results quickly-for the TWIN· 
ARC gIves you much more ultraviolet rays in far 
less time! Every FOUR minutes before your new 
TWIN-ARC-with TWO arcs instead of one-is 
equivalent to one full hour of June sunshine! 

LOOK AND BE SUCCESSFU L I  
Social as well a s  business success depends upon 
your looks, and a good coat of tan has a surprising 
effect on your appearance! Salesmen find that their 
sales actually increase after they have acquired a 
real bronze tan! It· s the first impression that counts! 
You will find yourself more popular, for everyone 
is attracted by that healthy·looklng tan I 

HEALTH B ENEFITS, TOO 
Frequent exposure to the ultraviolet rays oE the sun 
helps to build strong bones and teeth, tones up the 
system and increases the activity of many glands. Cro{'s 
of surface pimples on the face or back occurring In 
adolescent acne often clear up faster. Ultraviolet 
rays create Vitamin D and are invaluable in the pre· 
vention and treatment of rickets. Laboratory tests 
have shown that they quicklr destroy the germs of 
athlete's foot. Many physicIans order the use of 
ultra·violet ray lamps to assist the benefits of their 
medicinal treatment. 

BRING "SUNLIGHT" INTO YOUR HOM E I  
Health Ray has perfected this new, inexpensive 
TWIN·ARC sun lamp so that you can have the bene· 
ficial ultraviolet rays more quickly and conveniendy! 
Think of it-with the TWIN·ARC you get your 
ultraviolet rays 15 times faster than in clear summer 
sunshine! Doctors will tell you how much physical 
benefit you can derive • • •  and you know what a 
glorious tan your skin would acquire if you could 
spend one hour every noon sun·bathing! Now, with 
the TWIN·ARC Health Ray Sun Lamp, you can get 
the same handsome tan, and the same tonic effect in jour minutes! 

IN EXPENSIVE AND B ENEFICIAL FOR 
EVERY MEMBER OF THE FAM I LY 

l� 
DEPOSIT 

BUYS 
IT ! 

FU LLY GUARANTEED-
AT A LOW PRICE YOU CAN AFFORD . 

Test this compact, genuine TWIN·ARC carbon 
lamp for 10 days at our expense! It is so easy to· 
operate and it's approved by leading testinlr labora;' 
tories. You pay only $ 1 down. If you decide t<i 
keep it, it's yours for the amazingly lo,,!: 'price of $8.95. Fully guaranteed by Health Ray Mfg. Co.; 
Inc .. of Deep River, Conn., this sun lamp will be 
one of the greatest investments you ever made! .j 

I '  I I '  I 
Health Ray Mfg. Co., Inc. 
431 -N. Elm Street, Deep River, Conn. 

Send me full details of your special FREB 
TRIAL OFFER on the new TWIN·ARC 
Health Ray Sun Lamp. 

I 
I 

Name
. (Pi�;';e' ;;;';i� 'M-":: M�s.·,;;, 'Mi;,)" . .

. .  · 1  
Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

I 
.. City . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . . .  : 

-----c��ri�4i��H�nb�1n�����------
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Enjoy the thrill of 

or black and white with the 

K E Y S T O N E  
Model MS-SMM 

PROJE�TOR 
with 300 watt lamp 

You can show your pictures in 
clear, steady, brilliant, large size 
projection with this sturdily 
constructed, dependable, high 
quality Keystone Projector -
priced within the reach of all. 
It works on A.C. or D.C. current 
and h�s many features includ. 
ing : 

* Uni'JIersal motor. 

* Fully achromatic 
projection lens 1" 
focus. 

* Adjustable tilt. 

* M olor rewind. 

* Fan cooled· "en· 
tilalion. 

* Manual Framer. 

* 400 It. capacity. 

Convenient Monthly Payments 
may be arranged. 

Mail Orders Filled 
Send for Booklet S.A.K. 

World's Largest Exclusive Camera 
Supply House 
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Conducted by J A C O B  D E S C H I N, A. R. P. S. 

How FAST ? 

WITH so much stress being placed of 
late on the matter of high-shutter 

speeds, we thought it might be iIi order to 
provide a comparison of results obtained 
at relatively slow and high shutter speeds. 
We set up a toy pinwheel and kept it reo 
volving, with the aid of an electric fan, at 
a steady pace while we made a number of 
exposures at different shutter speeds. The 
effect of partial and complete stoppage is 
partly illustrated in the pinwheel demon
stration reproduced in the three examples 
shown here. The first example, taken at 
1/10 of a second, shows no sign of stoppage 
at all, giving the effect of a disk. The last, 
at 1/1000, stopped the wheel practically so 
"dead" that, paradoxically, it looks as if it 

had been photographed when at a stand
still for all the evidence of movement that 
it shows. 

Between these two extremes a variety of 
effects were produced, respectively, at 1/50, 
1/200, 1/300, and 1/600, that furnish some 
idea of motion evidences achieved at dif
ferent shutter speeds. It is  interesting to 
note that no really strong difference could 
be observed between the exposures made 
at 1/25, 1/50, and 1/100, and that the first 
truly visible difference occurred at 1/200 
second. 

CAMERA ON THE AIR 

THE first nationwide radio program de
voted exclusively to photography for 

the amateur was inaugurated in the New 
York studios of WJZ recently under the 
guidance and leadership of Herbert C. 
McKay, F. R. P. 5., well-known photo
graphic writer and technical consultant. 
The half-hour program is given every Wed
nesday evening at 10 :30 o'clock over the 
Blue Network's more than 50 stations 
throughout the country and is known as 
"Adventures in Photography," or The Radio 
Camera Club, membership in which is open 
to every amateur photographer, who has 
merely to drop a card or letter to the club, 
care of Station WJZ, New York City, to be
come a member. 

Mr. McKay, who created the program and 
is its technical director, advises that a na· 
tional picture contest is under way under 
the sponsorship of the club. The goal of 
the program, according to Mr. McKay, is 
"to make the Radio Camera Club a common 
bond among all individuals and groups 
interested in photography." 

Two of the interesting highlights of the 
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program are the features; "What's Wrong 
With My Picture, Please ? "  and a drama
tized photographic problem. The former 
is a sort of question· and-answer box which 
comprises a round-table discussion includ
ing, among others, a professional photog
rapher, an advanced amateur, and Mr. 
McKay himself. Questions are proposed 
by listeners and the round table discusses 
the reply over the air. Kip Ross and Guy 
Lombardo were the guests on the first pro
gram which, incidentally, drew a studio 
audience of more than 300 persons. The 
dramatized problem, which winds up the 
program, presents a question in story fash
ion ; listene�s are invited to write in their 
solutions. 

BINDING COLOR SLIDES 

NEXT to dust and lint, curling transpar
encies are one of the worst bugaboos of 

the color slide maker. This is particularly 
true of the short Bantam Kodachrome strips. 
An effective way to overcome this and to 
keep the slides as flat as possible under 
the circumstances is to cut and bind the 
slides the day they arrive. As soon as you 
open the package, unroll the strip and hold 
it unrolled for a few minutes. If you will 
cut and bind the slides then and there, 
you will find comparatively little trouble 

. with regard to curling. Also, you will thus 
avoid too frequent handling of the strip 
before it is bo.und and, as a consequence, 
prevent to some degree the accumulation 
of lint on the transparency surfaces. 

CONTRAST IN LIGHTING 

THE accompanying illustrations pro
vide a graphic example of the negative 

results obtained with flat lighting and the 
effectiveness of lighting so arranged that a 
more faithful reproduction of the subject is 
achieved. Figure 1, as can be seen, shows 
the subject illuminated from the front by a 
single light placed near the camera. This 
type of lighting, though useful in color 
photography, where the colors in the subject 
themselves provide the needed contrast, is 
lacking in interest when photographing in 
"black" and white." Perhaps this is not a 
happy example, because the subject is all 
white, or, rather, light-toned. However, ex-

Figure I 
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Figure 2 

cept where one is trying for a high-key ef
fect or some other special result, a flat 
lighting in black and white will seldom 
prove attractive. 

On the other hand, Figure 2 provides al
most a startling difference when compared 
with Figure 1. The light in this case, also 
a single unit, was positioned behind the 
camera and above it, the beam being 
directed down towards the subject at an 
angle of about 45 degrees. In both Figure 
1 and Figure 2, the light was in front, but 
a variation in the height and angle of the 
light made all the difference in the world. 
Figure 2, as a result, shows depth and round
ness, solidity, strength, and character, 
whereas Figure 1 is practically lifeless. 

RAy·DEL CONTEST 
EXTENDED 

P
ROMPTED by letters received from 
amateurs asking for extension of clos

ing date of the Ray-Del Picture Contest 
after learning that all prints were to be 
developed in Ray-Del, the manufacturers 
have pushed the date ahead. Prints for 
entry in the contest will be accepted until 
December 31, 1939. The contest calls for 
pictures depicting the idea of "Balance." 

IT's THE MAN BEHIND 
THE CAMERA 

BELIEVE it or not, a $2.50 box camera 
can take good pictures-and win prizes 

too. Witness the example of Carl Bakule, 
of Minneapolis, who paid 50 cents down 
and 10 cents a week in order to acquire a 
camera which he otherwise could not afford. 
Carl has built his own darkroom, flood 
lights, and other equipment out of tin cans, 
bits of metal and boards, and other odds and 
ends. In a "write-up" in the Minneapolis 
Star-Journal, it is reported that "his film is 
bought a roll at a time. He can afford only 
a few sheets of paper at once . . .  and he 
has rarely, if  ever, spoiled a picture or a 
print." Carl says "he can't afford" to miss 
exposures "because every bit counts." 

Among the numerous occasions on which 
he has won prizes is the selection of his 

N E W  
L AW 

, • 

P H O T O  
P R I N T  
DRYER 

An efficient apparatus for those 
who demand flat and dry prints 
in a hurry. The materials used 
in the assembly of the Law Photo 
Print Dryer are not harmed with 
heat of 3500 or less. Therefore 
the Dryer will withstand forced 
drying if desired. 

Compact - yet has a capacity of 
6 prints l lxl4;  12 prints 8xl0 ;  
2 5  prints 5x7 ; 48 prints 4x5 ; 
60 prints 3 Y4x4Y4 ; 96 prints 
2Y4x3 Y4. 

When Foltled lor Storage 

Mail orders filled, 
Write Dept. S. A. L 

World's Largest Exclusive Camera 

Supply H ouse 
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BETTER PICTURES WIN PRIZES 
and 

USO YOU WANT TO TAKE BETTER PICTURES" 
By A. P. PECK 

Associate Editor, Scientific American 

IS THE ONE BOOK 
that shows you, simply 

and in u n d e r s ta n d a b l e  
language, how to take the 

best pictures under all conditions. 

"Pictorial appeal and technical excellence" are yours for the choosing when 
you snap the shutter. You must first, however, be familiar with certain funda· 
mentals of composition and camera operation. These fundamentals are diffi
cult to dig out of the average book, but not when you have a copy of "So You 
Want to Take Better Pictures" at hand_ You learn as you read, easily, pain
lessly, without having to wade through a mass of material that holds no immedi
ate interest. 

Written expressly for those millions of camera owners who have their 
developing and printing done at the photo shops, the lessons which it 
teaches are simple and straightforward, uncomplicated by formulas and 
directions meant only for the darkroom fan. 

16 Chapters 
Over 200 Pages 
Dozens of Illustrations 
Board Covers 

YOU NEED NO OTHER 
BOOK TO GUIDE YOU 

ALONG THE PATH 
THAT LEADS TO 

BETTER PICTURES 

$2 per 
Copy 

(Plus 10 
cents postage ) 

Order direct from 

MUNN & CO., INC. 
24 West 40th Street 

American-made by Saymon
Brown . . .  fool-proof. shock
proof construction . . .  clear
cut superimposed images . . .  
Quick setting, quick read
ing . . .  gauges distance ac
curately from 2'6'" to infinity 
. . . beautifully finished in 
black and chrome . . . ex
tension foot for $475 
a t t a c h i n g  t o  

�a
O
m;rd i' t '  t '0 �n: with 

ally guaranteed. Leather Case 
AT ALL LEADING DEALERS 

This book has everything you to 
take better pictures-all the latest type 
cameras, complete amateur and pro
fessional equipment and supplies. But 
more than that, it's a guide to the buys 
in photography. Send for your FREE 
copy of Catalog No. 77 today. 

lAFAYETT E 
C A M E R A 

DEPT. 23A 
100 SIXTH 
AVENUE 

NEW YORK, N.Y. 

New York City 

"Make Money 
With 

Your Camera " 

Photo-Markets 
This  1 44-page book 
tells what to "shoot," 
how and where. Gives 
directions for submit
t ing photographs to  
magazines. Lists hun
dreds of markets for 
photographs, together 
with the  types most 
suitable for each. 

Eighth Edition 
Revised-U p-To-Date 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 
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photograph "Student of Science," as part 
of the 58·foot mural, "Youth Around the 
World," in the International Y. M. C. A. 
building at the New York World's Fair. 
Carl's picture was one of 63 chosen from 
more than 1000 entries from amateur pho. 
tographers in various countries. 

Carl writes us that recognition for one 
of his pictures in  last year's Scientific 
American photographic contest was his 
"first great inspiration." His letter follows : 

"I am one of your last year's photography 
winners (Honorable Mention ) .  I would 
like to say that your contest was my first 
great inspiration and I look upon your maga· 
zine as helping me find my forte. ( If you 
could have seen me when r" received your 
letter ! ) 

"Soon after your contest, I won a one· 
year subscription to the Camera Magazine 
in the Minneapolis Public Library Salon. 
Since my first victory with you I have had 
a good deal of success which is  helping me 
attain my destination. I haven't at present 
a very good position and through doing 
photographic exhibiting I hope to attain a 
good name in order to get a good position 
in the photographic line." 

More power to you, Carl ! 

SEE WHAT YOUR 
PAPER CAN Do 

SOMETIME ago we described in this de· 
partment the method �mployed in mak

ing a test strip in order to determine the 
exposure time required for a given set of 
conditions as to negative density, paper 
contrast, distance of negative from the easel, 
and so on. This called for the use of a 
strip of paper, narrow bands of which were 
successively exposed for a given length of 
time. This same method can be used in 
making a so·called gray scale of each of the 
various papers you use, exposing them 
in the same manner as the printing test 
strip. If the test is carried through for all 
your papers, you need never wonder again 
as to the range of tones your paper is  able 
to produce. Also, it will help you consider· 
ably in matching the paper to the p'articular 
negative. A gray scale of this type (reduced 
in  size ) is  illustrated here. 

A gray scale 
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All you need is a sheet of photographie 
paper and a '  piece of cardboard or other 
opaque material to limit the area you are 
exposing. Recently there came on the mar
ket a handy device for performing this 
routine in a convenient, simple, and ac
curate manner. It is called the Haynes Gray 
Scaler and automatically covers up succes
sive steps of the test strip. 

LIGHTING BY THE 
CLOCK 

SEVERAL persons appear to have discov
ered simultaneously that the placement 

of light sources may be conveniently identi
fied by following the hour numbers of the 
clock. Thus, with the light at 12, its position 
is  directly over the subject, with the light 
at 6, its position is from below. Similarly, 
when at 9 and 3 it is at left or right of the 
subject. And so on, with the other hour 
numbers used either in a vertical or hori
zontal circle around the subject. 

MIDGET BULB BRINGS 
NEW PHASE IN FLASH 
PHOTOGRAPHY 

By the time you read this, the "mighty 
midget" flashbulb, hardly bigger than 

a walnut, will have become available as a 
regularly marketed product. The bulb is 
being introduced, according to General 
Electric Company, the manufacturers, "on 
the occasion of the tenth anniversary of 
the Photoflash lamp's debut in America, 
for it was in 1929 that the Mazda lamp 

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

Comparisons 
manufacturers introduced the first flash 
bulbs in this country_" 

Known as the Mazda Photoflash Lamp 
No. 5, the bulb is so small . that more than 
two dozen may be carried in the pocket of 
a suit coat and more than three dozen in an 
overcoat pocket or a lady's handbag. Featur
ing a bayonet-type base, similar to the bases 
of lamps used in automobiles, the bulb is 
wire-filled, is coated with a lacquer safety 
jacket, and has a total light output of 13,000 
to 15,000 lumen-seconds. The bulb may 
be fired only with dry cells ( two or more ) , 
not house current, and is designed for use 
with all cameras except those of the focal
plane shutter type. The advent of the 
"mightly midget" presages the introduction 
of smaller and less cumbersome reflectors. 

In this connection, it is interesting to 
recall a predic!ion along these lines in the 
August, 1938, issue of the Gevaert Sensi-

WITH TWELVE MONTHS TO PAY THE BALANCE 
PlZ4S a small carrying charge 

BUYS TH IS lEW COLOR CAM ERA 
The LEROCHROME MINIATURE i s  the  finest one-shot color  camera 
ava i lab le  at a n y t h i n g  l i k e  the price. I n  addition to low cost of 
ca mera, natura l  color  p r i n ts an pape r ca n be produced at a real sav ing.  

The M I N IATURE is precis io n -bu i l t  of a one - p iece alum i n u m  a lloy 
casti n g  to assu re perfect reg ister desp i te cl i matic cond itions. F rom 
the M I NIATURE 'S 3 calor-separated negati ves, you can make color 
pr i n ts up to 8 x 1 0  with ease and even larger with care.  I f  you 
don't wish to make your own prin ts, the NATIONAL PHOTOCOLOR 
P r i n t Service offers qua lity color prints at  surpri s ingly low prices. 
Experience photography's g rea test thri ll-buy a LEROCHROME
c rea te your  own color pictures. 

SPECIFICATIONS, MINIATURE : Meyer Pri motar F/4.5 lens in Compur 
sh u tter, dens i tometer, v iewfi nder, ra n g e fin der, focusing pa ne l, plate 
holde rs, a n d  ca rry i n g case.  Specia l until J a n .  ht • • • • • •  $195 

I N  PHILADELPHIA, SEE THE LEROCH ROME LINE AT 
KLEIN & G O ODMAN 
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fizer, in which C. W. Gibbs, A. R. P. S., 
wrote as follows : 

"Speaking of flash bulbs it is our opinion 
that, now that the bulbs are being made so 
small, the next advance in their manufac
ture should come in the reduction of the 
size of the base so that these small bulbs 
and the smaller bulbs of the future would 
fit the socket in an ordinary flashlight. Pho
tographers seldom use no volts for igniting 
the bulbs and such an advance could result 
in a saving of equipment if it were only 
necessary to carry around a fountain pen 
flashlight for ignition instead of the present 
apparatus." 

DEPTH OF Focus AND 

DEPTH OF FIELD 

THESE two terms are popularly used in
terchangeably, but one hears the term 

depth of focus more often than the other. 
Actually, so long as a term is generally in
terpreted in the same way, it really does 
not matter a great deal, except to philol
ogists, whether the term is used correctly 
or not. One might point to quite a number 
of words in the English language that, in 
the strictest sense, denote something alto
gether different from the meaning popularly 
attributed to them. The same with the terms 
depth of focus and depth of field. 

Depth of focus is generally understood 
to mean the extent or depth of field from 
the plane nearest the camera to that farthest 
away in which objects are sharply recorded 
by the lens at a given aperture and dis
tance from the principal point of focus. 
Correctly, this phenomenon is termed depth 

Klein & Goodman carry a complete l ine  of NATIONAL PH OTOCOLOR 
products, including four different LEROC I IROlVlE one-shot color 
camera models, 3-color pigment papers, densitometers, and all 
other equipment for making the finest color pictures. Visit us in 
Philadelphia and select from o u r  large stock, or write for full 
information.  See, also, our comprehensive line of cameras and 
accessories for black-and-white photography and motion pictures. 
Write for booklet describing our convenient financing plan_ 

21Ax 31A 
MIN IATURE 

Equipped to serve you 
KLEI N & GOODMAN 1 8 S. 10th St.,Philadelphia,Pa. 

C O LO R  
CAM ERA  
H u g o  M e y e r  d e t ac h
able,  para l lax - correc!
ing, optical � iew finder.  

H ugo M eyer coinc i d e n!
i m a g e  r a n o e  f i n d e r  
coup l ed ! o  camera lens. 
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* EQUIP WITH A 
WOLLENSAK VELOSTIGMAY 

2" 14.5 Sparkle, detail, brilliancy, 

$15.00 sharp definition-you want 
all these qualities to be carried from 
your miniature negatives to your en
largements. Equip your enlarger with 
a Wollensak Enlarging Velostigmat.* 
Optically refined to conquer minia
ture film difficulties. Improve your 
enlargements w i t h  a Wo l l e n s a k .  
Speeds f3.5, f4. 5, 16.3 ; focal lengths, 
2" up. Priced from $ 1 3. Mail coupon 
today ! *Reg. U. S. Pat. Off. 

W O L L E N S A K  
Wollensak Optical Co. 
612 Hudson Ave. 
Rochester, N. Y. 
Please send me your 24-page 
descriptive lens catalog, free! I Name . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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ezperience needed. commOD 8chool 
educntioD lIutficient. Send for fret' 
booklet. "Ooportunitie8 in Photo«ra 
phy" , Ilarticulau and requirement.. American School 0' Photocraphw Dept. 228. 3601 Mlchlcan Ave. Chic_co, IH. 

Penn J3arqains 
USED 
CAMERAS ,.., ,.., 

lO-Day Money-Back GUARANTEE 
1. Argus Model 02. F3.5. 

coupled range finder . . . . . .  $18.95 
2 .  Argus Model A2F. F4.5 lens, 

with Exposure Meter . . . . . . 10.95 
3 .  Univex Mercury F3.5 lens . .  1'7.95 
4. Kodak 35. F3.5 lens . . . . . . 24.50 
5 .  Do11ina Model II, F2.9, 

coupled range finder . . . . . .  41.50 
6.  Leica Model G,  F2 Summar, 

E. R. case . . . . . . . . . . . . . . . 124.50 
7. Leica Model IIIB, F2 Sum-

'mar, K R. case ( feet) . . . . .  159.50 
8. Contax I, F1.5 Sonnar, E. R. 

case . . . . . . . . . . . . . . . . . . . . 114.50 
9.  Korelle ReHex Model I ,  F3.5 

Vic tar . . . . . . . . . . . . . . . . . . . . 52.50 
10.  Korelle Reflex Model II, 

F2.8 Schneider Xenar . . . .  82.50 
11. Primarfiex, F2.S Trioplan 87.50 
12.  Rolleicord IIA, F3.5 lens . .  67.50 
13.  Rolleicord lA, F4.5 lens . .  51.75 
15. S. S. Dolly, 2 �4 x 2 �4.  F2. 9  

lens . . . . . . . . . . . . . . . . . . . . . . 29.50 
16. Baldaxette, % 120, F2 .9  lens. 

coupled range finder . . . . . . . 39.50 
17.  Weltur 2 1,4 x 2�4 F2.8 Tes-

sar, coupled range finder . . . 79.50 
18. Miniature Speed Graphic, 

F4.5 Tessar . . . . . . . . . . . . . . .  87.50 
19.  Miniature Speed Graphic, 

F3.5 Tessar . . . . . . . . . . . . . . . 123.50 
20. 4 x 5 Speed Graphic, F4.5 

Tessar . . . . . . . . . .  , . . . . . . . . .  94.50 

1ru.wu.. 10: � 

PEnn CAmERA 
EXCHAnGE . .  , 

126 WEST 32 .,ST .. NEW YORK CITY 

.S C I E N T I F I C  A M E R I C A N  
of field. Depth of focus, on the other hand, 
refers to what might be called a latitude 
of sharp focus, a narrow field, with the 
lens at a fixed point, within which any one 
of several points may be used as the point 
of "sharp focus." This will be readily un
derstood by those who have focused on a 
ground glass. You will remember that on 
occasion, after you had focused on one point 
and found it sharp, you were able to move 
the focusing screen a little, or accidentally 
jarred it forward, and found that, despite 
this, the focus remained visually undis
tm'bed. We know, of course, that there can 
be but one point of sharpest focus, but 
this is only theoretically so, because the eyes, 
and it is with these, after all, that we at
tempt to focus an image, can actually focus 
on several different points and obtain visual 
sharp focus at any one of them. Since we 
have no other means of focusing except 
with the eyes we must, therefore, take their 
evidence for it. 

How To LIGHT 

A SPHERE 

TO
u_ 

still all curiosity from the start, let 
" explain that the picture shows a 

bath soap ball-nothing more-which is 
the only thing, curiously enough, that we 
could find that would answer the descrip
tion of a white sphere. The two tell-tale 
highlights at side and front tell the light-

ing story in a moment. One light was placed 
at the side, the other in front. In this man
ner the tonal range is permitted to progress 
evenly from brightest to darkest area and 
thus describe the shape of the sphere. Un
less care is exercised in placing the lights, 
particularly the front one, which must be 
moved back and forth until the desired 
effect of even progression of tone is achieved, 
a shadow band will show in the center, 
caused by the greater intensity of the side 
light. 

STUDY IN TRIANGLES 

OF course we do not recommend our 
"Triangles" as a method of portraiture. 

We all know that the lighting has still to 
be completed by a soft light in front to 
fill in the shadows and illuminate the eye. 
One of the reasons for making it was to pro
vide a subject for an exercise in pattern
making. Here we have a succession of light 
triangles, in the forehead, the cheek, the 
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BOOKS 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
wnole range of amateur photography, 
discussing such things as trick pho
tography, photomurals, retouching, 
infra-red, and a number of other sub
divisions that will not be found else
where in as clear and concise a man-
ner. $2.85. 

. 

So You WANT TO TAKE BETTER PIC
TURES, by A. P. Peck. A friendly, face
to-face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations • .  $2.10. 

UNIVERSAL PHOTO ALMANAC AND MAR
KET GUIDE. How, when and what to 
photograph in order to make money 
with your camera ; where to sell dif
ferent types of prints. $1.00. 

AMATEUR FILM MAKING, by George H. 
Sewell, A.R.P .S. Useful to the begin
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. $1.60. 

CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand�book on 
the entire subject of fine grain, in
cluding formulas and how to com
pound and use them. $1.85. 

PHOTOGRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories ; 
from film clips to cameras to light
ing equipment, and so on ; 250 articles 
and nearly 500 illustrations, $3.60. 

PORTRAIT PHOTOGRAPHY, by H. Wil
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4.35. 

PHOTOGRAPHIC ENLARGING, by Frank
lin I. Jordan, F. R. P. S. One 0/ the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase 0/ the subject and 75 
illustrations, many of them salon
winners, show the value of correct 
technique. $3_60. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS, ___ BOOKS 
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"Triangles" 

nose, and shadow triangles in the area 
around the eye and the area between lip 
and cheek. The answer might be, So what ? 
And maybe you are right. However, it does 
seem to offer some possibilities in the way 
of trick photography, puzzle picture-making 
( Guess who ? ) ,  and so on. The lighting 
was from a single source directly over the 
subject and slightly adjusted to light the 
areas shown. 

CAMERA BOOKS 

FOR RENT 

A LARGE photographic supply store in 
New York City has hit on the idea of 

inaugurating a circulating library of pho
tographic books on the plan of the fiction 
rental libraries that have been in vogue 
for years. From the worn appearance of 
the books on the rental shelf and the re
port of the management, it appears that the 
scheme is going over in a big way. Fulfill· 
ing the store's expectations also is the fact 
that borrowers, after reading the book, 
have, in a number of instances, been in· 
spired to purchase a copy. 

WHAT'S NEW 
In Photographic EquiPlllcnt 
ff If you are interested in any of the items 
'-\ described below, and cannot find them in 
OUT advertising columns or at your photo. 
graphic dealer, we shall be glad to tell you 
'U,ohere you can get them. Please send a 
stamped envelope with .your request. 

B2 SHUR-FLASH ($3.95) and AS CADET-
FLASH (price not yet announced) : Box 

cameras featuring built-in synchronization 
and separate flash units. May be used for 
"straight" photography by day or by night, 
or for synchronization of flash and shutter 
for flash exposures. Flash unit is light and 
compact, providing polished metal reflector 
on light-weight plastic base. Uses two pen
light-size batteries and can be fitted with 
any one of several types and &izes of stand
ard photographic flash lamps. B2 takes 
eight 214 by 314-inch pictures on B2 roll
film. High-quality meniscus lens ; two dia
phragm openings ; optical direct-view finder ; 
easy loading with hinged back having se
cure latch ; compact, rigid ; attractive water-

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

proof covering trimmed with black enamel 
and satin finish chromium. AS takes eight 
1 % by 2%-inch pictures on AS rollfilm. 

VICTOR FLASH SYNCHRONIZER ($8.75) : Syn-
chronizes shutters equipped with cable 

release socket, at speeds up to and including 
1/500 of a second. Features : Easy attach
ment to any camera ; uses no battery current 
except for igniting lamp ; shutter tripping 
drive will trip either automatic or pre-set 
shutters with uniformly accurate timing ; 
protects shutter mechanism by stopping 
cable plunger at exact tripping point ; re
lease button operated simply as cable re
lease ; difference in pressure on release can
not upset timing ; quickly adjusted or set 
for any shutter ; synchronizes all speeds of 
shutter when adjusted to any one of thern ; 
has adjustable height reflector to center any 
flash bulb ; polished aluminum, 6-inch re
flector. 

ACFA SPEEDEX CAMERA ($27.50) : Lens //4.5 
anastigmat, 85mm focal length. Shutter 

speeds 112 second to 1/250, time and bulb. 
Measures 5* by 3% by 1% inches closed. 
Takes twelve 214 by 214-inch pictures on B2 
rollfilm. Focuses 3% feet to infinity by ad
justment of focusing ring on lens mount. 
Shutter of pre-set type released by button 
mounted on camera body. Molded top con
tains eye-level view finder, built-in shutter 
release, opening release button and winding 
knobs. New type, self-erecting platform and 
front, brings lens and shutter assembly 
quickly into rigid picture-taking position. 
Recessed tripod socket centrally located on 
base of camera ; single film window peep
hole positioned in center of camera back. 
Special eveready leather carrying case avail
able at $4.75. 

SAYMON-BROWN EXPOSURE METER ($1.85 ) : 
Gives direct readings. Entirely self

contained. Measures % inch by * inch by 
1 * inches overall. Chart based on films hav
ing 24 Weston rating ; instructions provide 
for adjustments from 8 to 128. Simple ad
justment of meter to individual eyesight at 
start sets system for all future readings. 
Finished in chrome, equipped with leather 
case. Can be used held in hand or fitted 
into camera shoe. Shoe can be supplied for 
25 cents. 

MASTER LEICAMETER : Has all Weston fea-
tures, but gives readings in direct shut

ter speeds. "High Illumination" scale gives 
direct shutter speed readings from % second 
to 1/1000th second. Reading is based on 24 
Weston and diaphragm opening //6.3. For 
"Low Illumination" scale, film speed is 50 
Weston, and scales based on use of //2 
diaphragm opening. Calculator dial indi
cates diaphragm stop to use when film speeds 
are used other than those on which scales 
are based. Calculator dial can also be em
ployed to determine shutter speeds to be 
used at various diaphragm openings, for 
any particular opening. 

LAFAYETTE "ANODIZED" TRIPOD (2-section, 
$8.49 ; 3-section, $9.95 ) : Made entirely 

of aluminum. All parts "anodized", process 
finish which resembles stainless steel both 
in appearance and resistance to wear and 
scratches. Friction joints "Stica" lined to 
provide firmer locking with less pressure 
and to avoid slipping likely to occur in 
metal-to-metal friction contacts ; also per-
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Use these for 
INDOOR PICTURES 

Right Now. 
Ask your camera dealer to 
show you these attra:ctive 
and efficient VICTOR Light
Ing Units. Get your VICTOR 
Lights now for pictures of 
holiday activities in your 
home. 

SPEED-D-MATIC 
Flash Synchronizer 

Easy to attach and use. 
Accurately synchronizes 
shutter and flash-peak at 
speeds to 1 /500 sec. Big 
value at only $8.75" 

Foto/lash Holder 
The well-known reliable 
Photoflash Lamp reflector, 
for "open-flash-shut" op
eration. Including battery 
$2.45. 

Foto/lood Units 
VICTOR Clamp-on Units 
are unexcelled in their class 
for effectiveness, conveni
ence, portability. adapt
ability. "Special Petite" tor 
No. 1 Floodbulbs is $1.60. 
"Amateur 250" for No� 2 
Floodbulbs is unusual for 
$2.65_ Others, from $1 .35 to 
$3.95. 

S TAND UNITS 
Wide choice ot models and 
sizes, $3.25 to $13.60. 

WRITE FOR OUR INSTRUCTIVE FOLDER 

JAMES H. SMITH & SONS CORP. 
'01 Coltax St., Griffith, Ind. 

c...a F A M O U S  P H O T 0 d� MOUNTS 
For exh ibitors, advanced ama· 

teurs, photoftn ishers, p rofes

sionals, and snapshot m o u nting.  

Sizes and styles to ftt any print. 

If dealer can n ot s u pply you, 

send $ 1 .00 for postpaid assort

ment, or write for free Circular 

SA 1 .  
TH E GROSS PHOTO SUPPLY CO. 

1 50 1  W. Bancroft Street, Toledo,  Ohio 

O r d e r  T h r o u g h  Yo u r  l o c a l  D e a l e r  
SOLAR ENLARGERS 
For amateur and professional 
use. H as remarkable flexibility 
and accuracy. Improved light 
and . optical system assures 
perfect projection prints. Sizes 
from 35mm. to 5x7 in_ Made 
in U. S.A. Catalog Free. BURKE & JAMES, I NC. 
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A real scientific (and lit
erary) achievement finds 
its highest- expression in 
the pUblication of my 
new 72-page book • . . 
filled with records of stu
pendous purchases and 
clever commercial in
trigue to bring you the 
values listed in my new 

STI LL CAMERA 
B A R G A I N G R A M  #242 

an elaborate treatise listing 
thousands of "values " 

C I N E  
B A R G A I N G R A M  #240 

is a separate 66 page success for 
8 and 16 mm and 35 mm fans. 

BOTH FREE FOR THE ASKING. 

12�,._ CAM.RA c:o. D ept. �. 1,:::,·��r��T. AD 

E.erything in the darkroom reyolves around a . .  
LEITZ ENLARGER 

Leitz Enlargers are a s  carefully made as the 
Leica Camera. Ask for them at your dealer, or 
write for FREE catalogs, Dept. SA·1. 
E. LEITZ, I N C . , 7.30 5th AVE., N EW YO R K  C ITY 

IO-Day Money Back Privilege 
Kodak Bantam Special F2 and Case . . . •  $55.00 
% V. P. Gewirette w. F2.9 Com-pur . . . .  18.50 
Dollina III w. F2 Compu r .  • . • . . . . • • .  59.50 % V. P. Dolly w. F2 Compur • . . . • . • .  .32.50 
Uetina II w. Xenon F 2 . 8  Compur • • • . •. • 69.50 
Uetina II w. Xenon F2 Compur . . . . . •  79.50 
Uetina I w. Xenar F3.5 . • • . .  24.50 
Welti C. Z. Tessar F2.8 Compur . . . • . .  .37.50 
4 x 5 U. B. Tele GraOex B & L F 4 . 5  . . • .  60.00 
3 � x 474 u. B. Auto Grallex B & L F 4 . 5  75.00 
6/9 Plaubel Makina II F2.9 w. 

copying device . . . . • • • • • • • • • . • . • •  1.35.00 
V. P .  Ernemann focal plane 

Ernostar F4 .5  • . • . . . . . . . . • • • • . .  19. 50 
45 x 107  mm. Polyscope C.  Z. 4 . 5  • . • •  49.50 
Korelle Uellex II w. Zeiss Tessar F2.8 . .  89.50 
Super Ikonta B w. C. Z .  F2.8 and case • •  110.00 
'Iz V. P. Pupille w. F2 

Xenon Compur . . . . . . $.37.50 
Weltur w. Cassar F2.9 

( % -1 2 0) • • • • . • • • •  64.50 
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mits adjustment of tripod at any height. 
Reversible tips provide choice of rubber 
pads or metal spearheads to insure firm grip 
on any floor or ground surface. Large diam· 
eter machined aluminum head provides firm 
seat for large and small cameras, preventing 
vibration caused by flexing of camera case 
itself when supported on small surface. 

HOLLYWOOD VIEWER PROJECTOR ( $39.50 ) : 
Combination viewer and projector for 

35mm slides. Built of aluminum ; baked dull 
enamel finish. Viewing screen mounted in 
deep·set viewing box, permitting slides to 
be shown in daylight, or, with turn of knob, 
viewer is changed into projector. Cooling 
system efficient ; 100·watt projection lamp 
used. Accommodates slides of any thickness. 
Available ar!l black carrying case with com· 
partment for slide file ( $4.50 ) and slide 
file for 100 slides that fits into carrying case 
($2.50) . 

TALBOTT 35mm STRIP PRINTER ( $1.50) : 
Consists of die·cut mat board printing 

frame and lamp housing complete with cord, 
switch, 7lh·watt opal bulb. In operation, 
merely frame negative and paper, place 
lamp housing over aperture, and expose. 

CARGILLE TRANS,SHARP ( Model K for Koda· 
chrome) , 25¢ ; ( Model D for Dufaycolor, 

40¢ ) : Designed for viewing negatives and 
transparencies. 

F·R DARKROOM PAPER CABINET ( $3.95) : 
Accommodates one full gross 5 by 7·inch 

paper ; one full gross 8 by 10 and one·half 
gross 11 by 14 paper. Made of wood. Interior 
divided into several sections to accommodate 
various paper dimensions. Shelves finished 
smooth_ Cabi1'et permits quick access to all 
sizes of papers. Light trap makes cabinet 
light·tight_ Metal clasp keeps cabinet shut 
when not in use and prevents door from ac· 
cidentally opening. Rubber domes on bot· 
tom prevent table scratches. Light in weight ; 
guaranteed light·tight. 

WILLO SPOTLIGHT No. 88 ($1.50 ) : Com· 
pletely enclosed unit with condensing 

lens which concentrates small, bright spot. 
Uses No. 1 Photoflood or other high·intensity 
bulbs. Complete with cord, plug, and heavy 
clamp. 

VICTOR SUNFLECTOR : Designed for balanc-
ing lighting when making exposures in 

direct sunlight. Compact and portable. Sun· 
flector is nine inch, convex mirror formed to 
curvature of 40·inch diameter sphere. 
Mounted in aluminum casing. Chromium 
finished support, through friction joints, 
may be variously positioned to direct reo 
flected rays as desired. Front feet rubber· 
tipped. Chromium finished loop forms base 
or provides means of hanging Sunflector on 
wall hooks, pegs, etc. May be used as spot· 
light for highlighting when subjects are in 
shade, for concealed lighting, and specially 
effective in relieving shadows in color pho. 
tography outdoors. Most useful in movie 
and still photography when subject is single 
figure or close·up. 

SOLAR, JR. MINIATURE ENLARGER ( $39.50) : 
Optical system employs three· inch con

densing lenses : Standard equipment in· 
cludes 2·inch Wollensak //4.5 enlarging I lens. Negative carriers available for double 
frame 35mm and half.vestpocket negatives. 
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Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

BESIDES having a consider· 
able amount of fun with the 

miniature camera, making trick 
"shots," art photographs, and the 
like, you can also use it for spe· 
cial paying work. This little pa
per.bound booklet of 72 pages 
tells not only how to make in· 
teresting photographs that are 
salable to news agencies or mag· 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.-$l.lO postpaid. 

For sale by 

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

ALl ieD MAGIET BARS 

B l A N  
Strong enough $1 1 0 to balance In 
mid-air. Can be _ ��:�s �1r ex��:t: Pr. 
ments. 
64·F Dey St . . N.Y.C. 

Established 1923 

A U T H O R S  
W R I T E R S  
S P E A K E R S  

Technical and Scientific Subjects 

Your manuscripts, col

lege theses, speeches ed

ited and criticized for 

style and diction ; sug

gestions for rewriting 

given ; possible markets 

quoted-$ l .OO per thou

sand words. Highest 
references. 

TECH EDITORIAL SERVICE 
26 West 40th Street, New York City 

© 1940 SCIENTIFIC AMERICAN, INC
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JACOB DESCHIN, conductor of our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.-The Editor. 

Q. I ha�e six rolls of fihn exposed 
three years ago, not developed. They 
were given nortnal full exposure. What 
special precautions should I take to 
obtain the best possible resu1t?
L. V. P. 

A_ Develop the films for 20 percent 
longer than the normal developing time. 
For example, if development for a given 
temperature is 15 minutes, prolong develop
ment to 18 minutes. This should result in 
satisfactory negatives if nothing has hap
pened to affect the emulsion since the nega
tives were exposed. 

Q. Will you kindly give tne infor
tnation as to the best tnethod, as well 
as the Inost econoInical, to obtain 
positives for projection purposes froIn 
35InIn black and white filIn?-P. A. S. 

A.  This procedure is exactly the same 
as that employed in making contact prints 
from negatives. The 35mm negative is placed 
in close contact with 35mm positive film, 
emulsion to emulsion, with the "glass" or 
celluloid side facing the light. Regular 
printing devices are available for this pur
pose, but a less expensive method is the 
use of the 35mm wooden printing frames 
designed for printing either one or six at a 
time. Process the 35mm positive film in ac
cordance with the formula recommended by 
the manufacturer. 

Q. Will you please explain the differ
ences between a focal plane shutter, 
a front shutter, a Cotnpur shutter, and 
a Robot shutter in their actual oper
ation?-H. S. 

A.  The focal plane shutter consists of 
an opaque rubberized fabric or metal cur
tain which moves under spring action close 
to the plane of the film. The speed is varied 
by adjusting the spring tension or varying 
the size of the opening or slit which extends 
the whole width of the picture area. A front 
shutter is a so-called "silent" portrait shut
ter consisting of a set of moving blades and 
which is used in front of the lens and is 
operated by a cable release, adjustments 
being made for time, bulb, or an instan
taneous exposure, the latter usually being 
about 1/25 or 1/50 of a second, the actual 
speed depending on the pressure exerted on 
tbe release. The Compur shutter is of the 
80-called between-the-lens type and consists 
of several blades of very thin metal which 

rapidly open and close. The speeds are 
regulated by a spring-operated escapement 
consisting of a train of gear wheels. The 
shutter of the Robot camera is a special disk 
type design which is operated by a spring 
motor. When the latter is fully wound up, 
as many as 24 exposures may be made in 
rapid succession without the necessity of 
rewinding. 

Q. Can you give Ine an effective 
fortnula for a print cleaning solu
tion?-L. K. 

A.  Make up a little solution containing 
equal parts of ammonia, wood alcohol, and 
plain water. Apply with a soft rag, rubbing 
gently over the print surface. 

Q. Recently I saw a reference to the 
fact that a "buffered borax" fortnula 
can be Inade tnerely by adding boric 
acid to D-76. Can this be done and if 
so, how Inuch per 32 ounces of D-76? 
How does the buffered borax fortnula 
cotnpare with D-76 as to grain and the 
effect on filIn speed? The caInera 
directories list the Leica as Model II, 
III, IlIa and I1Ib, while the caInera 
shop ads call theIn Model D, F, G, 
etc. What is the relation between 
these two tnethods of reference? -J. A . H . 

A. By adding 14 grams (203 grains) of 
boric acid crystals, the D-76 formula is con
verted to the "buffered borax" formula, 
which, therefore, is as follows : 
Water ( about 1250 F )  .......... 24 ounces 
Metol ........................................ 29 grains 
Sodium sulfite, desiccated .... 3-1/3 ounces 
Hydroquinone ........................ 73 grains 
Borax (20-Mule Team) ........ 29 grains 
Boric acid, crystals ................ 203 grains 
Cold water to make ................ 32 ounces 

At 65 degrees, development for fast emul
sions is 20 to 22 'minutes ; for emulsions of 
medium speed, 16 to 18 minutes. The grain 
of the developed image is finer, without any 
apparent loss in emulsion speed. 

The numeral designation of the various 
Leica models, formerly employed only 
abroad, has recently been adopted in this 
country to replace the alphabetical system. 
Becoming accustomed to a change from one 
system of model designation to another nat
urally takes a little time, especially since 
the alphabetical system has been in use 
here for such a long while. 
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W HY walt? You can buy nationally-advertised 
cameras or equipment--own your camera now

pay while using it ! Take advantage of our liberal 
Easy Payment Plan ! All of the articles listed below 
are BRAND NEW MERCHANDISE ! 

ARGUS .t C-3, complete with photoflash 
1/5 to 1/300 sec shutter speeds. Takes 
brilliant fast action shots under 
any condition. f3.5 "Clntar" triple 3 0 " anastigmat lens (color corrected>' $ coupled. Rangefinder. 

NOTE : If it is made by Argus, we 
have it !  Order whatever you desire in 
the way of Argus eqUipment, whether 
or not it is listed here, at regular 
Argus prices. 

BRAND NEW CAMERAS 
Argus C.2 (same as C.3 but without flash unit) $25.00 
Kodak Vigilant f :4.5 KA, supermatic shutter 42.50 
Argus A 2 F f : 4.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.00 
Acfa "Memo" f :4.5 Anastigmat . . . . . . . . . . . . . .  25.00 
Kodak Bantam Special f:2 -Ektar Campur Rapid, 

rangeftnder. complete with field case . . . . . . . 87,50 
Perfex 44 f :3 .5  Coupled rangefinder . . . . . . . . . . . . 37.50 
Recomar (18) Complete with 3 comb. cut film 

holders, film pack adapter and cable release 54.00 
Univex Mercury f : 3 .5 lens . . . . . . . . . . . . . . .  . . . . . .  25.00 
Speed Graphic 2 ��x3 1,� K.A.F :4 .5  Lens in 

campur shutter . . . . . . . . . . . . . . . . . . . . . . . • • . . .  111.00 
Coupled rangefinder for above, installed . . . . . . .  27.00 

NEW ENLARGER BUYS 
Elwood Model A.M. Up to 2 �4X3�4 less lens . . . . 3%.50 

�=:�:� . ��:� i�g, fi�4�5 lf�� , �p 
��Xi��xj�� ' : :  �::�: 

�=e�!/��?g�!f����;,3 ��n�o ����3��, tr:gS4��X� t�::� 
Arcus Automatic Speedprinter makes 2%x4�4 

prints from 35 mm negatives . . . . . . . . . . . . . . . . 15.00 
EQUIPMENT 

Weston Master exposure meter # 715 . . . . . . . . . . . 24.00 
Pbotrix " SS" Exposure Meter . . . . . . . . . . . . . . . 18.75 
De Jur-Amsco Exposure Meter, with case . . . . . .  12.50 
De Jur-Amsco rangefinder, with case . . . . . . . , , . 5.50 
Kalart Micromatic Speed Flash, attaches easily 

as cable release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.50 
CINE EQUIPMENT 

Keystone 8 mm' 
K8 Camera f : 3 . 5  lens . . . . . , . .  26.50 

Keystone M8 Projector, 300 Watts, f : 1.85 lens 39.50 

ORDER DIRECT FROM THIS ADVERTISEMENT ! 
Just list the equipment you desire on the Coupon 
below. You can easily determine the amount you 
PAY ON DELIVERY and the amount of your 
MONTHLY PAYMENTS from the following. 

TABLE OF UNEEDA' S LIBERAL TERMS 

Amount of You Pay Month!y 
Purchase on Delivery Terms 

$ 10.00--$18.00 $ 2.00 $ 2 .00 
18.01- 24.00 3.00 3 .00 
24.01� 32.00 4.00 4.00 
32.01- 45.00 5 .00 5 .00 
45 .01- 65.00 6 .00 6 .00 
65.01- 80.00 7.00 7 .00 
80.01-100.00 8.00 8.00 

100.01-120.00 9 .00 9.00 
The eJ:act shipping postage will be added to your bal
ance. This will not be due until your Jast payment. 

FREE CA TALOG ! 
Contains latest models of Cameras 
and Equipment-gives you an oppor
tunity to buy at LOWEST CASH 
PRICES on our sensational EASY 
PAYMENT PLAN. 

S E N D  N O  M O N E Y 

Send me the following items . . . . • • . . • • • • • •  

Totalling $ . . . . . . . . . . . . .  1 will pay . . . · . . . .  . . 

on delivery and $ . . • • . • . . . . . .  monthly. 

PRINT NAME . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
City . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . .  . • L _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _  � 
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OUR BOOK CORNER 
THE Book Departm.ent of Sci-

entific Am.ericanis conducted, 
with the ' co-operation of the 
Editors, to m.ake available for you a 
com.prehensive book serdce. Each 
month the Editors select and review in 
tbese colum.ns ncw books in a wide 
ranl!e of scientific and tcchnical fields. 
I n addition , they are ready at all times 
to advise you regarding the best avail-

AMERICAN MEDICINE MOBILIZES 

By James Rorty 

RORTY, the author, here presents one , 
side of an at present extremely contro

versial subj ect ; that is, group medicine, 
compulsory health insurance, government
ally subsidized medical care and "bringing 
adequate medical care to all the people"
subjects on which there is much, very much, 
to be said on both sides. Readers who pre
fer a calm, objective, unemotional, and 
scientifically weighed discussion of such 
issues probably'will be irritated by this book 

., which is at times scornful of opinion not 
fully in agreement with the author's. Those 
who enjoy a fight will like it, if they also 
like its point of view. It is an excellent 
compendium of arguments favoring social
ized medicine, flavored with a bountiful 
baGkground of gossip about prominent per
sonalities. (358 pages, 5% by 8% inches _ )  
-$3.10 postpaid.-A. G. I. 

SYNCHROFLASH PHOTOGRAPHY 

By Willard D. Morgan 

F LASHLIGHT bulbs, used over a wide 
variety of natural lighting conditions, 

have done much to change and enhance 
photographic technique. Here is told the 
whole story as it applies particularly to the 
advanced amateur-equipment and how to 
use it under all conditions. (200 pages, 
6 by 

-
8% inches, 200 photographs and 

drawings. ) -$2.10 postpaid.-A. P. P. 

PATENT FUNDAMENTALS 

By Adelbert Schapp 

A TREATISE on patent, trade-mark, and 
copyright procedure including infor- -

mation about assignments, licenses, and so 
on, written in non-technical language. The 
book is  particularly valuable to , the layman 
in furnishing information which will guide 
him in obtaining proper protection for his 
developments. ( 176 pages, 5% by 8% inches, 
illustrated. ) -$2.10 postpaid.-J. P. D. 

BETTER BUSINESS LETTERS 

By L. E. Frailey, B. A. 

EVERY business firm in the country 
should purchase copies of this book 

and pass them to all employees and demand 
careful reading. The results would be 
finer, more human, and decidedly more 
modern letters than are now ground out 
by the millions daily. One important result 

able hooks on any subject. You 
are invited to use this service 
freely. Tell our Book Depart

IDent what kind of books you want 
and you wiII be furnished with a list of 
available titles, including prices. When 
inquiring about books, please be 
specific ; reIDem.ber that we can be of 
the greatest help only when you tell 
us just what you are " looking for. 

would be the elimination of such rubber
stamp phrases as : "In reply we would wish 
to state," "We are pleased to attach hereto," 
"Beg to acknowledge," "Thanking in antici
pation," "Hoping . . . we remain," and 
numerous other hold-overs from the dull 
90's. This book covers various types of 
business letters, correspondence problems, 
promotion letters, and has a large section 
devoted to lectures and quiz questions. 
Numerous examples of letters, good and 
bad, are given. ( 198 pages, 5% by 8% 
inches. ) -$2.10 postpaid.-F. D. M. 

FIELD BOOK OF ANIMALS IN WINTER 

By Ann Haven Morgan, Prof. Zoology, Mt. 
Holyoke College 

A MATEUR ( also professional ) naturalists 
l\. will find here a mine of detailed, col
lected data on the ways in which animals 
meet the crises of winter by hundreds of 
stratagems, endurances, and fine adjust
ments with their surroundings : hydras, 
rotifers, bryozoans, leeches, insects, spiders, 
snails, fishes, frogs, snakes, turtles, birds, 
mammals, and numerous others. Many odd 
surprises for the uninitiated. (527 pages, 4 
by 6% inches, pocket size, 282 illustra
tions. ) -$3.60 postpaid.-A. G. l. 

MACHINE DESIGN 

By Stanton E. Winston 

H EA VY in mathematics, this volume 
presents those fundamentals of theory 

and analysis which are basic to the field 
of machine design. It is intended as a 
reference for the designer as well as a text
book for the student in this field. Its range 
is indicated by some chapter headings : 
Fundamental principles-simple and com
pound stresses ; bolts and screws ; shafting 
and keys ; friction drives ; spur and bevel 
gears ; and others. (333 pages, 5% by 8% 
inches, numerous illustrations. ) -$3.l0 post
paid.-F. D. M. 

GUN COLLECTING 

By Charles Edward Chapel 
(lst Lt. U. S. Marine Corps, Retired) 
ANY gun fancier who has never ridden 

ft the hobby of firearms collecting will, 
in all probability, reach the last page of 
this book with the firm resolve- immediately 
to inaugurate his hitherto neglected gun 
gathering activities. A pleasing, narrative 
style smoothly and rapidly motivates the 

presentation of historical ' and informative 
data on antique arms and' the pleasure and 
profit to be had from their ownership. Al
though written for the novice, and therefore 
equipped with an excellent glossary, index, 
bibliography, and source lists of collectors, 
museums, and periodicals dealing with the 
hobby, the veteran also will find this volume 
well worth adding to his library. (232 pages, 
5 by 7% inches, 15 illustrations. ) -$2.60 
postpaid.-A. D. R., IV. 

MODEL RAILROADS IN THE HOME 

By Earl Chapin May 

MODEL railroad fever may be compared 
with a disease ; one is either suscep

tible 'or immune. In this book the author ex
poses the reader to the hobby. For the im
mune he explains some of the fascination, 
and how it all started. For the susceptible 
he tells how to start, build, and operate a 
system. Many interesting sidelights and 
pointers are offered for those infected with 
the fever. The latter will particularly like 
the vocabulary section, in.which many terms 
of the special jargon of railroading have 
been listed, with definitions. (248 pages, 
5 by 7:tA, inches, illustrated. ) -$2.10 post
paid-L. B. P. 

DIESEL ENGINES, THEORY AND 
DESIGN 

By Howard E. Degler, M. E., M. S. 

STUDENTS and designers in the auto
motive field will find this book to be a 

practical text on Diesel engines, dealing 
as it does with such phases as efficiency, 
thermodynamics, fuels and combustion 
chambers, testing and performance, and 
principles of design. It is not in any sense 
of the word a book for the beginner but 
is written rather with the assumption that 
the reader is equipped with a knowledge 
of the principles ' of mechanics and has a 
general acquaintance with internal combus
tion engines. Thorough understanding of 
the text requires a certain amount of mathe
matics. (270 pages, 6 by 8% inches, well 
illustrated with drawings and half tones, 
graphs and tables.) -$2.60 postpaid.
A. P. P. 

CHEMICALS OF COMMERCE 

By Foster Dee Snell and Cornelia T. Snell 

INTENDED as a source of information on 
the composition of actual commercial 

products, this volume is written in language 
which any user of chemicals can under
stand. The authors have departed from 
the usual dictionary style of presentation in 
that all material has been classified accord
ing to type of compound. Each type-there 
are 36-is covered in a chapter which starts 
with a discussion giving the general back-

«We can supply our readers with any 
,\ of the books reviewed in this de
partment. Prices quoted include do
IDestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

FOR OTHER BOOKS YOU WANT, SEE PAGES 40 AND 52 
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ground and chemical nature of the particu
lar group. The chapter method of presen
tation will permit rapid and easy comparison 
of related products. Completely indexed. 
(542 pages, 5Y2 by 81;2 inches. ) -$5.10 post
paid.-L. B. P. 

MATTER AND LIGHT 

By Louis de Broglie, Professor of the Fac
ulty of Sciences of Paris 

SERIOUS readers of the new physics, 
either professional or well-informed 

lay, will find here the noted Nobel Prize 
winner's approach to the whole of modern 
physics : a general survey, matter and elec
tricity, light and radiation, wave mechanics, 
philosophical studies on quantum physics, 
and various other subjects. It contains a 
small amount of calculus and is inter
mediate in difficulty. (300 pages, 51;2 by 
81;2 inches, uhillustrated.) -$3.60 postpaid. 
-A. G. I. 

TOOL MAKING 

By C. B. Cole 

THE tools that a workman uses or that a 
designer makes are discussed in detail in 

this volume which gives complete instruc
tions for making and using them. The 
range is all the way from personal tools to 
such large machine tools as arbor presses, 
drilling machines, lathes, shapers and 
planers, and so on. Heat-treating methods 
for use on most tool materials, including 
steels, alloys, brass, bronze, and aluminum, 
are clearly outlined. Equipment necessary 
for such treatment is described in detail. 
There are many pages of working drawings 
and tabulations of bills of material. (413 
pages, 5% by 8112 inches, numerous illus· 
trations. ) -$3.60 postpaid-F. D. M. 

LIGHTPLANE FLYING 

By Wolfgang Langewiesche 

FLYING for sport or business is a 
possibility that frequently occurs to a 

large number of people. But is it safe ? 
Is it too expensive ? Is it difficult ? Does 
it really have sufficient advantages to offset 
any of its disadvantages ? A noteworthy 
attempt to answer these and other questions 
has been made in the present book which 
is written, not from a technical angle, but 
from the point of view of the average person 
who really would like to know what light
plane flying is all about. If the reader is 
at all susceptible to suggestion, a careful 
perusal of this book will make the way 
much easier for lightplane salesmen. (214 
pages, 6 by 91;2 inches, a number of illustra
tions. ) -$2.60 postpaid.-A. P. P • .  

PATTERNS OF SURVIVAL, AN 
ANATOMY OF LIFE 

By John Hodgdon Bradley 

ONE place that philosophy touches 
science is in the realms of biology. 

"If there is  any meaning for mice or men 
in the restless drive of life," the author 
writes, "a billion years of living should 
contain it. To search those years for that 
meaning will be the object of this book." It 
deals largely with the old questions of 
vitalism and mechanism, and leans to. the 
vitalistic side with the various outlooks that 
usually go with that side. (223 pages, 51;2 by 
814 inches. ) -$2.35 postpaid.-A. G. I. 
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The Editors Recommend 
Best 
Sellers 
in Science 
1 SOILLESS GROWTH OF 

• PLANTS-By Carleton Elli, 
ond Milton W. Swaney. Complete 
information, popularly presented, 
regarding the problems and dif
ficulties of tank farming. Form· 
ulas for chemicals and instruc· 
Hons for preparing tanks and 
other containers are given. Rec· 
ommended to both experimenters 
and commercial growers. $2.85 

2 PROCEDURES IN EXPERI. 
• MENTAL PHYSICS - By 

John Strong, Ph.D. With four 
other scientists, Dr. Strong has aSe 
sembled a wealth of useful data 
of a wholly practical kind for the 
constructor, experimenter, and 
skilled craftsman. Many lucid il· 
lustrations. $5.10 

3 SCIENCE EXPERIENCES 
• WITH HOME EQUIPMENT 

-By C. J. Lynde. A book of 200 
simple home tricks based on 
physical laws, each experiment 
being illustrated and its princi· 
pIe explained. $1.45 

4 USES AND APPLICATIONS 
• OF CHEMICALS AND RE' 

LATED MATERIALS. - By 
Thomas C. Gregory. A guide to 
marketing and rese arch, for 
directors o f  research , sales 
managers, manufacturers, pat· 
ent attorneys, advertising men, 
etc. $10.10 

5. ���:N��
�E:�c�!��f:i 

MOVEMENTS-By Thoma. Wal· 
ter Barber. vVorking drawings 
of practically every conceivable 
movement, device, appliance, and 
contri vance employed in the de
sign and construction of ma
chinery for every purpose. Near
ly 3000 illustrations. $4.35 

6 THE PROPERTIES OF 
• GLASS - By George W. 

Morey. Scholarly, exhaustive 
volume for glass men and tech
nician s. Covers all phases of 
the subj ect. $12.60 

7 OH DOCTOR ! MY FEET I
• By Dudley I. Morton, M.D. 

Help for foot sufferers. Scien
tific treatment which makes pos
sible discarding of arch supports 
and special shoes and stopping of 
exercises. 81.60 

8 YOU'RE THE DOCTOR-By 
• J"ietor Heher. Chatty, rem· 

iniscent, anecdotal book on foods 
and how they affect us. Com
mon-sense health information. 

$2.60 

9 GIVE YOUR H A I R  A 
• CHANCE - By John W. 

King. Common sense about hair, 
its care and diseases. Debunks 
false notions, fads. $2.10 

10 H O W  T O  T H I N K  
• STRAIGHT-By Rober t 

H. Tlwuless. A book that will 
definitely clarify your thinking 
a n d  show you the argumentative tricks of  others. $2.10 

The above prices are post
paid in the United States. 
Add, on foreign orders, 2Sc 
for postage on each book. 

11. :;8:I�!,:,: E��: 
"Bible of the mechanical indus
try," enlarged to 1 8 1 5  pages of 
latest standards, data, and in
formation required daily in the 
shop and drafting room. $6. 10 

12 ARC WELDING IN DE. 
• S I G N ,  MANUFACTURE 

AND CONSTRUCTION-Edited 
by James F. Lincoln Arc Weld. 
ing �oun4ation. Actual ( prize) 
solutlOns of arc welding prob
lems in the field. About welding 
for welders. $ 1 .50 in United 
States ; . $2.00 elsewhere. 

13 MEN, M I RRORS AND 
• STARS-By G. Edward 

Pendray. New edition of a very 
popular book. Chief addition is  
a chapter on the 200·inch tele· 
scope. $3.10 

14 ATOMIC ARTILLERY-
• By John Kellock Robertson. 

Electrons, protons, positrons, 
photons, neutrons, and cosmic 
rays irr plain' language. Also 
transmutation of the elements 
and manufacture of artificial 
radioactivity. $2.35 

15. ���L�:J;�S�:ii?�� 
by Pay-Lieut. Comdr. E. C. Tal. 
bot.Booth, R.N.R. Essential facts 
regarding the principal sbips in 
the navies of the important pow
ers, with details of construction, 
silhouette drawings, and a large 
numher of photographs. $1 .60 

16 THE MYSTERIOUS UNI. 
• VERSE-By Sir James 

Jeans. Covers a remarkably 
broad territory, touching on

, 
ev

erything new In modern physics, 
astrophysics, and cosmology. 
Many men of science now are 
leaning toward a non-material· 
istic interpretation of the uni
verse and Jeans is  one of these. 
-(Formerly $2.40. ) Now $1.10 

(Revised List) 23 SUNDIALS-By R. Newton 
• and Margaret L. M ayoll. 

The best book on sundials. A 
practical work by a landscape 
architect and a professional as
tronomer. Illustrated. $2.10 24 A MARRIAGE MANUAL-

• By Hannah M. Stone, M.D., 
and Abraham Stone, M.D. A 
practical guide to sex and mar· 
riage, covering fitness for mar
riage, mechanism of reproduc
tion, prevention of conception, 
and similar vital subjects. An
swers questions most often asked 
these authors by their consult
ants. $2.60 25 THE GLASS GIANT OF 

• PALOMAR-By David O. 
Woodbury. Most readable story 
of hum an side of behind·the
scenes work on the great 200-
inch telescope. Swiftly moving 
n arrative begins with concep
tion of telescope and proceeds 
steadily down through work in 
1 939.  Authentic, largely about 
people, plus engineering. 

$3. 10 

26 SCIENTIFIC METHOD
• By F. W. Westaway. An 

omnibus of the scientific method 
for those who wish to learn to 
think straight. Clearly written for 
the serious person who, after read· 
ing it, will feel that his thinking 
processes have been melted down 
and recast. $3.85 

27. �!� S�I:gZ����tf
E
�

I
F 

FORMULAS-By A. A. Bopkin •• 
A standard reference volume of 
more than 1 5 ,000 formulas. In
dispensable in the laboratory, 
workshop, home. $5.50 

28. :;D�� B �A�l�toA��R� 
-By W. K. Walther.. All phases 
o f  model railroading are cov
ered by this improved and eli-' 
larged second edition. � cloth 
$1.60 ; paper $1.10. 

17 PLASTICS, PROBLEMS AND PROCESSEs-By Dole 
• E. Mansperger and Carson W. Pepper. For hobbyists 

and experimenters, this volume gives a large number of de
tailed plans and instructions for making all kinds of useful 
and ornamental artiCles from tubes, rods, sheets, and blocks 
of plastics. $2.70 18 MOLDING AND CASTING-By Carl Dame Clark. 

• Use of wax, plaster, sulfur and other materials  in 
casting. For craftsmen, criminologists, dentists, artists, etc. $4.60 19 HOUSE CONSTRUCTION DETAILS- Compiled 

• By Nelson L. Burbank. For architects, contractors, 
builders. Practically e very conceivable house construction 
detail in drawings, photographs, discussion. Has a Shop
crafter 's Corner. $3.10 
20 THE HANny MAN'S HANDBOOK-By C. T. Schaefer. 

• Fourth edltlon of a very popular hook-a practical 
manual on the use of tools and how to do all sorts of odd 
j obs around the home. $1.10 

21 THE ROMANCE OF AS-
• TRONOMY-By' Florence 

A. Crondal. The author writes 
for the average reader who would 
like to know more about the 
stars and the planets. Her book 
brings to Ii fe the facts of astron
omy through picture and story. 
Illustrated with striking photo
graphs and diagrams.-(Former
ly $5.00. ) $1.85 

22 SNAKES OF TIlE WORLD 
• -By Raymond L. Ditmars. 

Probably the most readable, at
tractive and extensive discussion 
of the subject yet offered to the 
general reader. It discusses the 
more than 2000 different kinds of 
snakes. Superb iIIustrations.
(Formerly $6.00.) $2.10 

29 THE COSMETIC FORMU. 
• LARY-By H6 Bennett. 

Creams, lotions, skin and hair 
tonics, permanent wave solutions, 
lipsticks, everything for the 
beauty parlor. . $3.85 

30 WHAT SNAKE IS THAT ? 
• - lJy Roger Conant and 

William Bridges. Description of 
U. S. snakes with numerous 
drawings o f  scales, head strue· 
ture, body markings. Includes a 
treatment for snake bites. $2.10 

Write us for information on 
books on any subject which 
interests you. We can supply 
any book in print. 
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� T E L E S C O P T I C S  �. 
A Monthly Department for the Amateur Telescope Maker 

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

F ROM the day when the book "Ama
teur Telescope Making-Advanced" 

was first published, with its detailed chap
ter on Walk den's Richest-Field Telescope, 
this compact type of instrument, nicknamed 
the "RFT," became popular. The Richest
Field Telescope is designed on the basis of 
scientific data to show at one Milky Way 
view the greatest possible number of stars 
in one field, and the viewing in the Milky 

Figure 1 :  RFT, version by Morse 

Way is very milky indeed-myriads of stars_ 
Such a telescope is quite small and stubby 
-it is demonstrable both in theory and 
fact that a large telescope would show 
fewer, not more, stars_ It has a rather deeply 
curved mirror and therefore is not suited 
to the tyro's maiden job, since deep mirrors 
are harder to make, but could be the ama
teur's second or third job. Foreign com
mentators say we Yankees "go" for any
thing biggest or smallest, longest or shortest, 
heaviest or lightest, or anything, so long 
as it ends in "est," and so there must now 
be hundreds of these Richest·Field tele
copes in use, judging from reports we re
ceive. Here are pictures of three of them. 
The first ( Figure 1 )  is by E. H. Morse, 2401 
Mar Vista Avenue, Altadena, California 
( see photo of his 15" reflector in "ATM," p. 
355 ) . It has a 5"h" mirror of 22" focal 
length. "It has exceeded my expectations in 
performance," Morse writes. "In fact," he 
continues, "I have had more fun with it in 
two hours than I have in many nights with 
my large telescope." 

The "RFT" in Figure 2 was made by 
Howard P. Smith, Jr., 405 North Park Ave· 
nue, Tifton, Georgia, and has a 6" mirror 
of 20" f. l. Smith states that "the definition 
is superb." He puts in a claim to being the 
youngest to make an "RFT"-age 14. As 
very few youths under 18 ever make tele
scopes-for telescope making is essentially 
an adult hobby-we suspect he will retain 
this record easily enough. 

The third "RFT" (Figure 3) is  by B. L. 

58 

Harrell, 114 South Street, Gadsden, Ala
bama. It has a 414" Pyrex mirror of 20"h" 
f .  I " �  in a cedar tube, and is equatorially 
mounted on an old transit tripod. 

"HERE'S something that, until a few 
days ago, was quite new to me, and 

I feel that the amateurs should know about 
it," Russell W. Porter says in sending the 
note which follows : 

"I think I am safe in saying that the aver
age mirror maker, when testing with the 
knife.edge at the mirror's focus ( note, not 

. at the center of curvature ) ,  takes it  for 
granted that an even and uniform cut-off 
indicates a perfect paraboloid. However, 
this seems to be not precisely true, when 
the pinhole and image are sufficiently 
separated for convenient observation. The 
following note, made by Dr. John A. Ander
son, executive officer in charge of the 200" 
telescope, will show clearly why the cut
off should not be uniform' when testing a 
paraboloid at the focus." 

'The other day,' Dr. Anderson states, 
'one of our opticians called me in to see the 
test of an f / 4.6 paraboloid of 26" aperture. 
The set-up was the regular one with a full-

Figure 2: RFT, version by Smith 

sized flat, and the conventional Foucault 
knife· edge. Pinhole and image were sep
arated by a small distance-about 14" or 
less. The optician had found that the cut
off was not changed by rotation of the para
boloid-or the flat. The small diagonal also 
was found to be free from suspicion. 

'In the horizontal cut-off,' Dr. Anderson 
continues, 'the shadows came in from the 
left and right equally [ see Porter's drawing, 
Figure 4.-Ed. ] and in the vertical they 
came in from both ends of a diameter in
clined about 450 to the vertical. 

'A reference to pages 100 and 101 of Dr. 
Gardner's "Optical Design", or any other 
description of the formation of pure third 
order coma, will account for the above ob
servations exactly. The interesting thing to 
remember is that the effect is so easy to 
observe even when the off-axis angle is only 
3"h minutes of arc.' " 

Supplementing this compact statement by 
Dr. Anderson, Porter writes, "It should be 
noted that the shadows referred to are some
what fainter than the familiar shadows seen 
at the center of curvature. The diagrams 
may help to show what actually takes place. 
Figure 4 is the appearance of the shadow 
when the knife· edge moves in from the left. 
Figure 5 represents three zones, a, b, c, 
a�bit�arily selected on the mirror, and the 
numbers 1 to 8 refer to octants discussed 
below. Figure 6 is a schematic diagram 
showing the three images formed by the 
zones a, b, c of the mirror. Now, if the knife
edge cuts in from the left in Figure 6, it col
lides with light rays coming from 1 and 
5 on the mirror. Hence the shadow shown 
in Figure 4. If the knife·edge makes a ver· 
tical cut-off ( say, from below ) it extin· 
guishes light reflected from 2 and 6 on the 
mirror, and hence the resultant shadows 
creep in at 450 •  

"The images," Porter continues, "pro
duced by an off·axis pinhole and knife· edge 
are included in a 600 angle ( regardless of 
the separation ) .  This off·axis condition can 
be overcome by interposing a half-silvered 
diagonal on the mirror's axis, as in Figure 
7. The diagonal must have a minimum 
thickness to avoid double reflections. One 
method, described in Strong's new work, 
"Procedures in Experimental Physics," page 
75, i s  to half-silver a film of lacquer 
stretched over a frame." 

"The full title of the book referred to by 
Dr. Anderson is 'Application of the Alge· 
braic Equations to Optical Design,' by 1. 
C. Gardner, May 1927, Superintendent of 
Documents, Government Printing Office, 
Washington, D. C." 

FLATS . are sometimes as temperamental 
as prima donnas. H. E. Dall, 166 Stock

ingstone Road, Luton, Bedfordshire, Eng· 

Figure 3: RFT, version by Harrell 

© 1940 SCIENTIFIC AMERICAN, INC



JANUARY · 1940 

land, relates in a private communication, 
how one misbehaved. "I had an experience 
with a flat which 1 made for A. P. Norton 
{of star atlas renown } which has rubbed 
home its lesson. The flat was for a New
tonian and was a properly shaped oval of 
214" minor axis, II  / 32" thick. 1 started 
by making a circular flat large enough to 
cut out two ovals, using polished plate com· 
pletely free from strain, one side to be 

Figure 4: Horizontal cut-off 

7 

5 

3 
Figure 5 :  Three arbitrary zones 

Figure 6: The deep·dyed theory 
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Figure 7 :  Half·silvered diagonal 

ground and worked to a flat. I succeeded 
in getting flatness within 1/20 wave in 
four or five hours' total work. Now comes 
the rub ! I cut it in half, lathe-ground an 
oval from one half, ground the back and, on 
testing it bdore silvering, found it was 
no longer flat. The error was a regular 
bend of a few millionths of an inch-far 
more than I could tolerate for a first-class 
flat, although even then it would take a 
trained eye to detect its effect in the tele
scope. No alternative but to cut another 
flat, using the remaining half. This time I 
didn't grind the polished back and on test, 
when finished, it still was flat ! The apparent 
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TINSLEY LABORATORIES 
Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits ; Ramsden, Huygenian, Orthoscopic, and Solid Oculars ; 
Rack and Pinion Eyepiece Holders ; Prism or Diagonal Spider Systems ; Rough 
Cast Mirrors, Cells and Mountings ; Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 
Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

Write for complete specifications and prices 

2035 ASHBY AVENUE BERKELEY, CALIFORNIA 

REFLECTING TELESCOPE S 
Pierce made. Theoretically and mechanically right, 

with portable mount, ready to use. 6", $125. 
RICHEST FIELD EYEPIECE 1.14" efl, .92" field, $6.50. 
PORTABLE MOUNT. With rigid pipe pedestal. Mov
ing parts of bronze. For 6" or smaller telescopes. $10. 
ACCURATE FOCUSING is easy with our spiral sleeve. 
1 1,4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI
AGONAL, complete instructions. 4"-$4.00, 6"-$6.00. 
Without Eyepiece and diagonal, 4"-$3.00, 6"-$5.00. 

Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

Surface Hardened 
ALUMI N IZED 

Coatings 
are uniformly superior I n  reflectivity a n d  im
prove the performance of telescope mirrors, 
prisms, diagonals, camera mirrors, range 
tinder mirrors and other optical front surface 
mirrors. 

These Surface Hardened Coatings are dur
able and cohesive. They do not blister or peel 
and can be removed easily without repolish
ing and refiguring mirror. 

Used In some of the largest observatories on 
mirrors which are famous throughout the 

. world. Have your mirrors coated with the best. 

Prices : 4"-$1.75, 6"-$2.50, 8"-$3.50, 10"
$5.00 and 12%"-$8.00. Up to 36" on request. 

LEROY M. E. CLAUS I N G  

720 G reenwood Ave_ Wilmette, I I I .  

KITS OUR SPECIAL TY 
4" kit . . $ 2.95 Pyrex . . . $ 4.25 
6" kit . .  3.75 Pyrex . . .  5.50 
8" kit . .  6.75 Pyrex . . .  8.50 

1 0" ·  kit . . 9.95 Pyrex . . .  13.95 
12" kit . .  14.75 Pyrex . . .  24.00 

Kits contain 2 glass discs, 8 grades of abrasive. 
( fewer do not insure an optically perfect surface ) ,  
rouge, pitch or beeswax, and instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 

WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

( Send for our NEW, ENLARGED, and ILLUS
TRATED catalogue.) 

M. CHALFIN, 1 425 Lonrl.now A .... New Vork, Y. N. 

C. C. YOUNG 
Supplies for Amateur Telescope M akers. 

70 lb. Equatorial M ounting $35.00 
Write jor new Catalogue 

517 M a i n  St. East H artford, Conn. 

BUILD A PRISMATIC REFRACTING TELESCOPE 
We will sell you raw glass and rough castings 
or finished prisms and lenses and machined 
castings or finished instruments. 

Write for free literature and prices. Blue Prints 
and Instructions Furnished. 

Also, Parabolized Pyrex Mirrors. 

ROBERT R. CARTER 2125 Spauldinq Ave. Berkeley, Calif. 

r-----IEVERYTHING FOR THE----' 

AMATEUR TELESCOPE MAKER 
Precision Workmanship, Good Quality, 
Low Prices. Money Back Guarantee 

KITS- OUR SPECIALTY 
4" . . • . . . . . . . . .  $2.95 
6" . . . . . . . . . . . •  3.75 
8" . . . . . . . . . . . •  6.50 

1 0" . . . . . . . . . . . • 9.75' 

PYREX • • • • • . • . . . . . . .  $4.00 
PYREX • • • • • . • . • • . . . .  5.50 
PYREX • . . • • . • • • • . • . .  8.00 
PYREX . . . . . . . . . . • . . .  1 3.75 

OTH E R  SIZES PROPORTI O N AT E LY LOW 
Each kit has 2 glass discs, correct thickness. tempered 
pitch. rouge, 8 assorted abrasives (fewer may not give 
perfect OPtical surface ) .  instructions. etc. 

F R E E  AL U M I N IZ E D  D I A G O N A L  with each kit 
6" kit with book "Amateur Telescope Making" . . . .  $6.25 
ALUMINIZING Chrominizing 
Aluminum used now contains chromium alloy which 
produces a harder. superior reflecting surface. Prices 
remain · the same as for aluminizing. 

6"-$2.50 8"-$3.5 0 1 0"-$5.00 
Other Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 

KELLNER EYEPIECES 
u. S. Government 1 "  F.L. Kellner achromatic remodel
led and fitted into our standard 1 14 "  brass cells. You 
should own one--no matter how many eyepieces you have. 

WORTH $8.00. SPECIAL PRICE . . . . . . . . .  ,$4.00 
M I R R O RS. ALL StZ ES, M A D E  TO O R D E R  
P R I S M S- E Y E P  I E C ES-A C C E S S O  R I  E S  

FREE cataloo Tele8copes, llficro8cope8, Binocular., 
e,tc. Inltruction8 lor Telescope Making, 1 0¢. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 163rd Street New York City 
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Nature 's 
L i  (e forms-some beau 
tiful ; others horrid and 
monstrous. You see them 
clearl y ,  sharply . in de
taB. Magnifies from 100 
to 4�5 diameters. in steps 

W R I T E  F O R  F R E E  B O O K !  �i42�o. $��or��°tr°�?:ec�� 
postpaId (or C .  O. D. ) .  

\\"ollellsnk Opt ical C o  . .  i i ';  Hudson Are. , Rocheste)', N .  Y.  

DIRECT VISION 
SPECTROSCOPE 

Diffraction Gratinq Type Shows 
Fraunhofer Lines 

Identifies metals in flames, and 

A new catalog of spectro
scopes and accessories,  diffraction grating 
replicas and prisms, Ultra Violet (black light) 
apparatus, lenses, mirrors, scientific books. 
Send I O ¢ ,  coin, or stamps. 

LABORATORY SPECIALTIES. Inc:. 
130 South Wabash Street Wabash, Indiana 

Do You Know the Stars? 
Can you recognize the friendly constella-
tions overhead? 

. 

To help you find them, get the S TAR 
EXPLORER, a revolving device that 
shows the stars visible at any hour of 
any night. 

For your copy of 
The STAR EXPLORER 

send twenty-five cents, coin or stamps, to 
THE JUNIOR ASTRONOMY CLUB 

Hayden Planetarium New York, N. Y. 

F O R  S A L E  
Fine 8" REFLECTING TELESCOPE, 
all aluminum. Two finders. Cost $380. 

SACRIFICE - $195 ( cash) 
F. M. G A R  L A N  D 

1 006 Davis Ave. Pittsburgh, Penna. 

CA S H for your used Microscopes, Binocu· 
lars, Cameras, Slide Rules, Drawing 
Sets, Fine Tools, or any OPtical, 

Mechanical or Scientific Instrument; also manufac· 
turers' and dealers' closeouts. Write for offer. 

M. GORDON CO., 162 W. Madison, Chicago, III. 

Qtruft!im�u KITS 
Materials and secret methods of professionals revealed 

for first tim e !  Not a "cheap" ordinary Kit. Why not 

make a Mirror that won' t cost maybe $35 to perfe�t 
when you send for "Inspection" ; won't give distorted 

images; won' t be returned by aluminizing firms as "Not 

worth coating" ;  that will separate Binaries! 6 grades 

same brand abrasives used on the 200"" ; 6 grades super
fine Emeries (12 grades abrasives to eUmlnate pits and 

cut poUshing time. Fewer won' t ! ) ; Finest Pitch (no 

filler) and tempering turpentine; pure beeswax (no 

paraffin) ; 2 grades quality Rouge ; Mirror and Tool cor

rect ratio thickness, bevelled edges ; lap-trimming tool; 
brilliant diagonal. Instructions alone worth 10 times 

cost of Kit ! 6" Kit $8.50; 8" Kit $10.50; 10" Kit $12.75. 
(Instructions without Kit only $2) . Mirror examined 
F�EE. er .. ftsmen Telescopes, Ridgewood, N.J. (Box 76) .  

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

Til E  B E G I �N E R 'S 
. (:ORNER 

SEMI-PORTABILITY, permitting a tele
scope weighing 100 or 200 pounds to 

be trundled out of doors and, within the 
limits of one's dooryard, shifted from place 
to place, is often forced on the beginner 
by circumstances. Later, when the long
eared telescope bug has bitten him till 
he is far gone and past hope, he may 
throw up his job, sell his home, and drag 
his wife into the country to live where there 
is a wide horizon and better seeing, and 
there he may have a telescope on a fixed 
base under a permanent housing. 

Two semi-portable telescopes mounted on 
caster trucks are shown here, the first an 
8" made by H. R. Fertig, Chief of Yard and 
Terminal Operation, Rock Island and Pacific 
Railway Co., Chicago, Ill. He  calls it "From 
Junk to Jupiter," as the mounting is made 
of old motor car parts. For the pedestal, 
a rear housing was bolted at its bell end 
to a truck, or "dolly," on rubber-tired swivel 

TELESCOPTICS 
(Continued from preceding page) 

explanation is in line with some earlier 
experiences of the surface tension effects of 
polished glass, and the moral is : 'don't 
grind the polished back of a flat mirror 
after finishing the front.' " 

JUST as we go to press, the November 
number of the Journal of the Optical 

Society of America comes out, containing 
an article entitled "A New Method for 
Testing Cassegrain Mirrors," by Dr. E. 
Gaviola, of the Observatorio Nacional at 
Cordoba, Argentina. Too long (4 pp.) to 
reprint here at present, the gist of it may 
be gathered from the following : 

Dr. Gaviola (whose photograph, by the 
way, appears in "ATMA" at p.  474 and 
who has done much research at Pasadena 
- see also p. 76, "ATMA," - and who is 
especially keen on mirror refinement) was 
confronted with the problem of testing and 
correcting the Cassegrain secondary of the 
32" telescope at the La Plata Observatory, 
but had no flat of that size and no Hindle 
sphere. So he thought up the new test. 

JANUARY · 1940 

casters. As this would be far too light and 
top-heavy, a half barrel was set around it 
and filled with concrete. Guy wires add to 
the stability. Total weight, 250 pounds. 
"1 know of nothing I have ever undertaken 
before," Fertig states, "which gave me the 
satisfaction of seeing my rub-rub-rub, night 
after night, slowly develop into a telescope. 
It is also a beautiful thing to see Saturn 
come into the edge of the field of view and 
pass across the mirror without even a blur." 

Another semi-portable is the one at the 
right, made by Robert E. Smith, D. D. S., 
Medico-Dental Bldg., Sacremento, Calif. 
Starting at the bottom it has : three castors ; 
a 3/16" steel plate reinforced with angle 
iron ; a welded iron taper ; 3%" standard 
pipe ; a .  3%" to 2%" welded reducer ; 
2%" double-heavy pipe welded to II piece 
of the same diameter, machined for inside 
bearing ; 2" double-heavy pipe also 
machined internally. Welding was done in 
local shops. The whole is both neat and 
mechanically well proportioned. Such a 
mounting should be inexpensive. 

Directly in front of the convex he put a 
mask - typical kind. Close to that he put 
a convergent lens - a bad lens serves as 
well as a good one - a trifle larger than the 
secondary and with f- l. shorter than the 
r. c. of the convex. Using monochromatic 
light and a test rig in which k-e and slit 
were virtually coincident, he determined 
the position of the image of the various 
zones. Next, he removed the convex from 
the set-up and put a small flat at proper 
distance beyond the lens, so that the new 
image would return to the k-e end, and once 
more measured each zone. Amateurs who 
want to try it may obtain the November 
number of the "J.O.S.A." from the offices of 
the Optical Society of America ( American 
Institute of Physics) ,  175 Fifth Avenue, 
N ew York, for 60 cents. 

In the same number of the same journal 
there is a I5-page paper by Ricardo 
Platzeck and Dr. Gaviola, entitled "On The 
Errors of Testing and a New Method for 
Surveying Optical Surfaces and Systems." 
Fortunately, it involves precision in work
manship not ordinarily reached by the be
ginner. The paper shows that the regular 
method of testing is not accurate enough to 
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work to a close degree of preCISIOn. The 
new methon consilits of determining the 
caustic or l ine  o f  the centers o f  curvature o f  
the  surface elements.  T h e  method may b e  
used i n  t h e  Cassegrain secondary test 
descri bed above, also to determine astig
matism, to study Schmidt correcting plates, 
single lenses and lens systems. A wire 
is used for k·e, to  give higher precision. 
Note from Porter, pasadena : "Gaviola has 

Figure 8: Coelostat by Morse 

j ust been ' here and told  us of  a new way of 
makin g  k-e test  at c.  of  c. Dr. Anderson 
says i t 's O.K. If so, then all  m i rrors thus 
figured are over·parabolized." Evidently the 
same test . And how Ell ison, if he were alive,  
would chuckle ! Vindication for h is  under· 
correction argument .  

As stated above, these two papers came 
out o n  the  day when the present notes had 
to be sent to press,  so there was time to read 
only the first one bet ter than sketchily. The 
second i s  i l l ustrated w i t h  i n t eresting foco
grams of secondary zones too subtle to be 
seen i n  ordi nary test i n g-al so, unlike the 
first, i s  plagued with several acres of  higher 
mathemetics.  A n  effort will be  made to 
have the low-down on i t  for later publica
t ion .  I n  the meantime, let  none but  advanced 
workers worry about their mirrors now 
being all wrong. 

SUN telescopes, described in Porter's 
part o f  "ATM," seemingly seldom are 

made.  J ust why amateurs pass up the only 
star whose details any t elescope can reveal 
at  all, and whose detai ls  are varied and ever
chan g i n g  as well as conspi cuous,  is some
thing of a p u zzl e. Anyway, E.  H. Morse, 
2401 Mar V ista Ave., Altadena, Calif . ,  
has made a 6" sun t elescope whose coelostat  
i s  shown i n  Figure 8.  "I t  has 15' £. 1." h e  
writes, " a n d  i s  m o u n t e d  i n  my workshop o n  
a plan very s imi lar to t h a t  of t h e  Snow tele
scope o n  Mt.  Wilson. All three mi rrors are 
unsilvered, which brings the light down 
almost sufficiently for the eye, although I 
have a selenium glass wedge to reduce glare 
when n ecessary. Observat ions of  the ever
changing feat ures of  the Sun are even more 
i n t eresti n g," Morse states, "than the same
ness of  double stars, c lust ers and so on." 

In your copy of  "ATM," u nless you have 
the recent and corrected printing of  the 
fo urth edi t ion  ( t hat of  1935-the most re
cent edition ) we suggest that you rearrange 
page sequence as follows : Change p .  37 to 
42, 38 to 39, 39 t o  40, 40 to 41, 41 to 37 and 
42 to 38, and thereafter read in that se
quence. How these pages ever got out of 
sequence, and stayed so many years thus 
without being complained of by any reader, 
i s  a second p u zzle. How the book's editor 
also failed to  di scover th is  i s  more easily 
explai ned : h e  j ust hadn't, until recently, 
ever sat down and read the book straight  
through-too much l ike a busman's holiday ! 

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

U .  S. N .  Aeroma rine Compasses 
Suitable for car, boat or plane made for Navy. 

All aluminum. liquid 
filled b o w  1 .  light 
weight, spherical lens. 
rotating compass card 
mounted on jewel 
bearing actuated by 
cobal t steel magnets. 
Stable lubber line, 
wide space gradua
t i o n s .  Independent 
compensation for N S 
and E W takes care 
of local magnetic dis
turbances, permitting 
close adjustment very 
quickly. 
AU at fraction of orig-

MAKE inal cost ( $60 to $140) 

Kollsman . . . . . . . . .  I '  grad. $25.00 5°  grad. $20.00 
Pioneer . . . . . . . . . . .  1 0  . . 25.00 50 .. 18.00 
Air. Control 1 0  22.00 50 1 5 . 1\ 0  
Star. ( illustrated ) . .  5 °  12.50 

If electric illumination desired, add $2.50 
Bausch & Lomb Navy Telescopes 

Said to have cost in excess of $130.00 

Formt!rly used on large caliber guns. An excellent 
finder, 7 achromatic lenses. telescope tube. erector 
draw tube and eyepiece draw tube. Excellent for 
spotting game. Object Lens 2"; magnifies any power 
from 3 to 1 0 ;  Exit pupil 0.2' to 0.09"; Eye Lens 
�gt:l�re�[��a�:.
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Pa rabolic Sea rchlight Mirrors 
FOCAL GLASS 

DIA. LENGTH THICKNESS PRICE 
1 1  in. 4 in. �� in. $12. 
18 in. 7% in. 5 / 16 in. 25. 
24 in. 10 in. 5 / 16 in. 50. 
30 in. 12 �2 in. 7 / 1 6  in. 55. 
36 in. 14%. in. 7 / 16 in. 75. 
Mirrors were made for the U .  S. Army 
& Navy by Bausch & Lomb and Par
sons of England. Perfectly ground and 
highly polished to a very accurate 
parabolic surface. Heavily silver plated 
and coated with B. moisture and heat 
resisting paint. A few larger and 
smaller sizes in stock. 

U . S .  A R M Y 
Lensatic Compass 

2-inch D i a m e t  e r. 
LiqUid filled. highly 
damped, temperature 
compensated. Valuable 
for taking the bear
ings of objects in the 
same horizontal plane. 
May also be used for 

measuring angles, distances, triangulation or 
topographical drawings, etc. Contains magnetic 
needle attached to celluloid ft.oating jeweled sapphire 
dial, with azimuth circle in 64 divisions which re
volves on a fixed center point. The aluminum case has a hinged glass sight etched hairline underneath is a horizontal level, directly opposite to' Sight and in l�ne with ce�ter of mR;gn.etic needle is a hinged slitSight. Below IS a magnIfymg lens for reading compass 
�i:t!
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95 , #  # . . .... 

Hand 
Clinometers, 
Pendant 
U. S. Army Engi
neers, Geologists, 
Surveying, Mapping, 
etc. Magnifying Eye
piece. 

$3.50 
Keuffel  & Es ser Navy Telescopes 

SANG AMO AMP. 
H O U R  METER 

Battery charge and dis
charge. Type MS. scale 
0-400, Capacity 15 amp. 
Original cost $50.00. 

EDISON MOTOR 
1 1 0  volt a . c .  or d.c: 
w i t  h governor. 10 
watts. Double shaft. 
Price . . • . •  $ 3. 50 
Variable Rheostat 
for above . . $ .95 

Our Price 

$10.00 

Edison Storage Batteries 
Cells are in excellent condition. Complete with solu
tion, connections and trays. Prices below are about 
10% of regular market price. Average life 20 years. 

unconditional Guarantee. 
A-4 Amp. Hrs. 150. Ea. $5.00 
A-5 " " 187 . " 5.00 
A-6 " .. 225. " 5.00 
A-7 " .. 262. " 5.00 
A-8 " . . 300. " 6.00 
A - I O " . . . 375. " 7 . 5 0  
A-12 " .. 450. " 10.00 
B-4 . .  75. " 4 . 00 
B-2(J-3)  . .  37 . " 3 . 5 0  
M-8 . .  I ! . " 1 .50 
L-20 .. 1 3 . " 1 . 7 5  
L-40 . .  2 5 .  P r o  '.00 

All cells 1 . 2  volts each . 
Above prices are per unit cell. For 6 system 
use 5 cells . 12 vt.-l0 cells. 1 1 0  vt.-88 cells. 
Note : On all cells 75 amps. or less an additional 
charge of 1 0 0{, is to be added for trays. 

Telegraphic Tape Recorder 
A p p a r a t u s  
makes a written 
record of code 
and similar mes
sages on paper 
tape. An ideal 
machine for 
learning code or 
teaching code 
to groups. Radio 
men can easily 
a d a p t  i t  t o  
Short-wave re

ceivers for taking permanent records of code 
messages. DOUble pen permits simultaneous record
ing of two messages. Pens are operated by battery 
and key while tape feeder is spring driven (hand 
wound) .  qase made of solid brass on heavy iron 
base. Useful on fire and burglar alarm systems. 
May be . used to intercept telephone dial calls. 

Used $1 5 Reconditioned $20 
D U R A K O O L  MERCURY SWITCHES 

This metal mer
cury switch over
comes faults of 
usual m e r c u r y  
switches. May be 
turned a full 360 0 •  
Has thousands of 
k n o w n  applica

tions from tiny lab instruments to gigantic power 
controls. 
1 Amp . . . . . . . . . . $ 1 . 0 0  
3 Amp . . . . . . . . . .  1 . 50 
5 Amp . . . . . . . . . . 1 .25  

10 Amp . . . . . . . . . .  1 .75  

20 Amp . . . . . . .  $ 2.25 
35 Amp. . . . . . . .  3.50 
65 Amp. . . . . . .  7.00 

200 Amp. . . . .  2 7 . 5 3  

Electric Time 
Switch 

(60 Sec.) 
No. 609-For photo· 
copying. enlarging, 
new process printing. 
photo Hood lamps, 
ctc. 

No. 609-60 <" ond<. 

10 amp . . . .  $4.95 
Electric Blowers (Ventilators) 

90 cu. ft. Min. 
2%" intake, 2" x 2" 

outlet. 
Cast aluminum hous-

ing . . . . . . . . . .  57.85 
Cast iron housing . . 56.00 
Available in 6 ,  12, 32, 
110 volt d . c . ,  1 1 0  v .  a . c . ,  
1 10 v. universal. Specify 
type and voltage desired . 

United States Govt. 
Fire Exting uishers 

(Refillable) 
Carbon tetrachloride (pyrene li
quid ) ,  pressure type, ideal for 
labs. trucks, boats, garages, of
fice, etc. ( 10 times more pressure 
than hand extinguishers . )  Just 
turn handle. No pumping neces
sary. Ideal for remote control 
with wire. (Original cost $40.00 . )  
1 q t .  ( l00 Ibs. pressure) $7.95 

2 qts. (200 Ibs. pressure) $1 1.95 
Lots of 3 ,  10% discount. 
Lots of 6 ,  20% discount. 

Anti-Capacity Switches 
Made by Western Electric. 
Double throw switch with 
12 terminals - equivalent 
to two double-pole, double
throw switches. All con
tacts are of platinum 
plat.e. Original price $3.50 r:.ChyO��Pp��. � . $1 .00 

Manhattan Electrical Bargain House ,  I n c . , Dept. S . S . ,  1 2 0 Chambers St . , New York C ity 
See our other advertisement on page 41 
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Putt ing your money into
' 

one ordi
nary watc h after �nother every 
few years is far costl ier than mak

ing a permanent i,:vestment I n  a 

Longines Watch , pr lce� $40 and up.  
For over 73  years wise I nvestors 

in 77 countries have made perma- . 

nent i nvestments in Longines watch 

accuracy a n d  de penda b i l i t y. 1 0  
world 's fair  grand prizes and 28 
gold medals provide gi l t-edge proof 

of the value of their i nves�ments. 

Check for yourself the prize W i n

ning qualit ies of Longines accuracy , 

beauty and dependabi l ity at your 
Longines-W i t t nauer jeweler agency.  

Booklet on request.  

LONGINES-WITTNAUER WATCH CO. ,  INC, 
580 FIFTH AVENUE, NEW YORK, N .  Y. 

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

(, l' R R E '\'T B t-LLETI '\' 
B R I E F S  

(The Editor will appreciate i t  if 
you will mention Scientific Amer
ican when writing for any of 
the publications listed below.) 

SEEING, 'by Dr. , Matthew Luckiesh, is a 20-
page booklet devoted to the human eyes, 

their uses and abuses, and how they may 
be adequately protected against early de
terioration by the proper use of light for 
various purposes_ A number of illustrations 
serve to emphasize pertinent parts of the 
text, and a ' table of "recommended foot
candles" summarizes the whole subject. 
General Electric Company, Incandescent 
Lamp Department, Nela Park, Cleveland, 
Ohio.-Gratis. 

FOTOSHOP ALMANAC CATALOG, 172 pages, 
is virtually an instruction book for ama

teur photographers, plus a comprehensive 
illustrated directory of hundreds of photo
graphic items including cameras and all 
sorts of accessories. Feature articles cover 
"How to Choose a Camera," "How to Use 
Filters," "Movie Photography," and many 
olher subjects. Fotoshop, Inc., 18  East 
42 Street, N ew York, New York.-25 cents 
on a refund basis. 

PRACTICAL AIR NAVIGATION AND THE USE OF 
THE AERONAUTICAL CHARTS OF THE 

COAST AND GEODETIC SURVEY is a 209-page 
book which describes the detailed informa
tion to be found on these charts and explains 
their use in the four present methods of 
aerial navigation-finding position by ref
erence to land marks, by direction and dis
tance flown, by radio bearings, and by 
celestial observations. A chapter is included 
on meteorology and the interpretation of 
aviation weather maps. Well illustrated. 
Coast and Geodetic Survey, Washington, 
D. C.---(j5 cents. 

THE A.R.R.L. ANTENNA BOOK is a 144-page 
paper covered book, well illustrated 

with drawings and photographs, which 
gives not only the fundamentals of radio 
antennas, but also presents complete speci
fications and designs for various modern 
types. American Radio Relay League, West 
Hartford, Connecticut.-'-50 cents. 

THE RESISTANCE OF NI-RESIST TO CORRO-
SION BY SEWAGE is an 8-page illustrated 

folder which discusses the results of ex
perimental testing in sewage disposal plants. 
The desirable characteristics of the alloy 
Ni-Resist are pointed out. The International 
Nickel Company, Inc., 67 Wall Street, New 
York, New York.-Gratis. 

SNOW AND ICE PHOTOGRAPHY, by H. W. 
Wagner, is a 96-page booklet, with stiff 

paper covers, that gives the amateur photog
rapher a broad knowledge of the conditions 
which must be met and overcome in success
ful photography of this type. Camera Craft 
Publishing Company, 425 Bush Street, San 
Francisco, California.-$1 .00. 

THE MERCK INDEX, fifth edition, is a 1060-
page limp bound book containing 5900 

descriptions of individual substances ; 4500 
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chemical, clinico-chemical reactions, tests 
and reagents by the author's name ; formu
las for preparation of culture media, fixa
tives and staining solutions ;  useful tables ; 
antidotes for poisons ; literature references 
and other dependable information. Merck 
and Co., 161 Sixth Avenue, New York, New 
York.-$3.00. 

GREATER SAFETY IN NIGHT DRIVING is de-
voted to a discussion of the sealed beam 

headlight system which is being used on 
over 95 percent of all 1940 motor cars made 
in the United States. It describes the sys
tem completely and presents numerous 
illustrations showing its advantages over 
older types. A utomotive Safety Foundation, 
366 Madison Avenue, New York, New York. 
-Gratis. 

101 WELDING IDEAS FOR LOW-COST MAiN-
TENANCE is a 16-page thoroughly illus

trated pamphlet which tells clearly and 
simply of the many ways in which welding 
can be applied by users of machinery and 
metal products. The illustrations show the 
wide variety of jobs that can be handled by 
this process. The Lincoln Electric Company, 
12818 Coit Road, Cleveland, Ohio.-Gratis. 

SYMPOSIUM ON PATENTS is a 121-page book 
which presents eight papers on var:ous 

aspects of the subject, ranging from "The 
American Patent System" through "Inven
tions and Civilization," "Industry and Pat
ents," and "Chemistry and Patents" to "Our 
National Welfare and Patents." Anthony 
William Deller, 67 Wall Street, New York, 
New York.-Gratis to Educational Institu
tions : to others, $1 .00 to cover printing, 
handling, and mailing. 

WRATTEN FILTERS is a 40-page illustrated 
booklet which deals with filters from both 

the practical and theoretical standpoints, 
and will appeal equally to the commercial 
photographer and the serious amateur. 
Reference tables aid selection of the proper 
filter for a given need. Eastman Kodak 
Company, Rochester, New York.-15 cents. 

DOWMETAL DATA BOOK contains important 
new information concerning the fabrica

tion of the alloy Dowmetal. Among other 
things, it covers such operations as roll 
forming and die drawing, hand forming, 
power pressing, die design, and forming of 
extruded shapes. The Dow Chemical Com
pany, 30 Rockefeller Plaza, New York, New 
Y ork.-$1 .00. 

COMMERCIAL PHOTOGRAPHY WITH THE 
MINIATURE CAMERA, by C. A. Goldner, 

is a 96-page book that can do much to guide 
the footsteps of the amateur photographer 
who would like to make a business of his 
hobby. It tells where to look for business, 
how to get started, and details the most 
profitable markets. Camera Craft Publish
ing Company, 425 Bush Street, San Fran
cisco, Cali/ornia.-$1 .00. 

FLUORESCENT MINERALS, by W. Scott Lewis, 
is  a IS-page mimeographed pamphlet 

which explains phenomena of fluorescence 
and phosphorescence, and tells how various 
light sources may be employed in experi
mental investigations. A listing of fluores
cing minerals is included. W. Scott Lewis, 
2500 Beachwood Drive, Hollywood, LO$ 
Angeles, Cali/ornia.-15 cents. 
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LEGAL HIGH-LIGHrrS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By O R S O N  D .  M U N N ,  Litt.B. , L.L.B. , Sc.D. 
New York Bar 

Editor, Scientific American 

ApPORTIONMENT 

ARADJCALL Y new basis for calculating 
damages in suits for copyright in

fringement was established in a recent Fed
eral Court decision. Heretofore, when a 
literary or dramatic creation was found 
to be an infringement of a copyright, it was 
generally held that the copyright proprietor 
had the right to recover all of the profits 

· realized by the infringer through the use 
of the infringing composition. In the case 
under consideration the Court held that 
where part of the profits were properly at
tributable to the copyright work and where 
the remaining profits were properly at
tributable to other factors, the profits should 
be apportioned and only that portion result
ing from the exploitation of the copyright 
should be paid to the proprietor. 

The suit was brought by the owner of a 
copyright on a play, against a moving-pic
ture producer, and after rather extended 
litigation the Court found that a moving 
picture made and distributed by the pro
ducer infringed the copyright on the play. 
The case was referred to a Special Master 
for the purpose of determining the amount 
of damages. The moving-picture producer 
introduced evidence before the Master, 
which apparently was not refuted by the 
copyright owner, that many factors in addi
tion to the story contributed to the success 
and popularity of a play, such as the popu
larity of the actors, the reputation of the 
director and producer and the amount and 
quality of advertising. On the basis of this 
evidence the Court awarded 20 percent of 
the profits received from the moving-picture 
play to the copyright proprietor and con
cluded that the remainder of the profits were 
properly attributable to factors other than 
the story. 

UNRECONSTRUCTED 

THE difficulties encountered by the Re
construction Finance Corporation in 

connection with trade marks pledged as 
. security for loans is illustrated by a case be
fore the Federal Court in New York. In re
turn for a loan, a shoe manufacturer had 
pledged its assets, including the trade mark 
"Arch Aid," to the Reconstruction Fi
nance Corporation. Thereafter the shoe 
manufacturer went through bankruptcy. 
During the bankruptcy proceedings the trus
tee did not continue the business but pro
ceeded to wind up the affairs of the bank· 
rupt as soon as possible. At a public sale 
conducted by the trustee, the Reconstruction 
Finance Corporation purchased the real 
estate, fixtures, and trade marks, together 
with the good will of the business and 
thereafter attempted unsuccessfully to sell 

the business intact. Finally it was forced to 
sell at public auction all of the physical 
assets with the exception of the factory. 
However, it did not sell the trade marks 
and good wilL In the meantime a former 
officer of the bankrupt company organized a 
new company and proceeded to manufacture 
shoes and to use the trade mark "Arch Aid." 
In order to protect its assets the Reconstruc· 
tion Finance Corporation brought suit 
against the new company to restrain use 

,of the trade mark. 
After reviewing the factors outlined 

above, the Court pointed out that under 
our law a trade mark does not exist 
in gross but mnst be a part of a going 
business. In the present instance the Cmut 
pointed out that the trustee in bankruptcy 
had discontinued doing business, that the 
Reconstruction Finance Corporation had 
sold the furniture, machinery, dies, and 
patterns which were necessary to conduct 
the business, and that accordingly there was 
no good will or business to which the trade 
mark could attach. Under the circumstances 
the Court concluded that the Reconstruction 
Finance Corporation did not own the trade 
mark "Arch Aid" and was not entitled to 
restrain its use by the new company. 

In reaching this conclusion, the Court 
stated : 

"The plaintiff's acts amounted to more 
than abandonment. They amounted to the 
destruction of what was necessary to the 
existence of a business to which good-will, 
trade marks and trade names might attach." 

RECTIFIED 

WTE have heretofore discussed on this W page the rights of an inventor who dis
closes an unpatented invention in confidence 
to a manufacturer. Where an invention is 
disclosed under such circumstances it is 
generally held that there is a legal obliga
tion upon the manufacturer not , to breach 
the confidence and the inventor can restrain 
the manufacturer from using the invention 
without his permission and can collect dam
ages for the unauthorized use. In certain 
cases the Courts have gone so far as to hold 
that the manufacturer was bound by the 
confidence even though the idea disclosed 
to him did not form proper subject matter 
for a patent. 

In a recent decision a Federal Court has 
placed a very important restriction on this 
principle and has held that in order to im
pose an implied obligation Hpon a manufac
turer under such circumstances the inven
tion or' idea submitted must be new. In the 
case in question an inventor alleged that 
he had suggested to a metal refining com
pany the possibility of separating zinc from 
cadmium by means of a rectifying column 
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and through the use of fractional distilla· 
tion and rectification. Thereafter it was 
charged that the refining company used this 
process without the inventor's permission. 
After reviewing the testimony submitted at 
the trial, the Court concluded that the idea 
of refining metals in this manner was not 
new and held that under the circumstances 
no obligation was placed upon the refining 
company to refrain from using the process. 

In this connection the Court stated : 
"The evidence also fully supports the find

ing of the District Court that at the time 
of the alleged disclosure the plaintiff's idea 
was not novel. Consequently, even if he had 
succeeded in convincing the trial court that 
he had disclosed his idea to the defendant's 
employees, he still failed to sustain the 
burdcn upon him of proving that the idea 
was novel. This it was necessary for him to 
do in order to impose an implied agreement 
upon the defendant to refrain from its use." 

REPACKAGING 

MERCHANTS sometimes repackage the 
products of a manufacturer and the 

question then arises as to the right of the 
merchant to use the manufacturer's trade 
mark to designate the repackaged product. 
It has generally been held in the United 
States that the trade mark may be used on 
the repackaged product in a descriptive 
manner so as to indicate the contents thereof 
but cannot be used in a denominative man
ner so as to enable the goods to be passed 
off as the product of the original manufac
turer. In order to prevent confusion the 
Courts require the package to contain a 
legend or statement pointing out that the 
product has been repackaged by the mer
chant independently of the trade-mark pro
prietor. 

In a recent case a merchant 'purchased a 
well-known face powder in relatively large 
packages and then repackaged the powdcr 
in smaller packages for sale in the popular
priced chain stores. His package was 
marked with the following statement : 

"Bourjois, Evening in Paris, Face Powder, 
Repacked by Hermida Laboratories, Wholly 
Independent of Bourjois_" 

This statement was objected to by the 
trade-mark proprietor on the grounds that it 
did not clearly indicate that the package 
was not the original product of the pro
prietor and that the proprietor was not re
sponsible for the contents thereof. The Court 
agreed with the trade-mark proprietor and 
required that the repackaged merchandise 
be marked with the following notice : 

"Hermida Laboratories, Inc., not con
nected with Bourjois, Inc., states that the 
contents are Bourjois' Evening in Paris 
Face Powder, independently repacked by 
Hermida Laboratories, Inc., at Linden, New 
Jersey, without the authority or consent of 
Bourjois which assumes no responsibility 
for the contents." 

In its opinion the Court pointed out that 
, in most countries, as for instance England, 
France, and Germany, the trade-mark law 
does not p.ermit the unauthorized use of a 
trade mark on a repackaged product. How
ever, under the law in the United States as 
interpreted by the Supreme Court, the Court 
concluded that a descriptive use of the trade 
mark was permitted as long as it was ac
companied by a statement adequately in
dicating the true circumstances and which 
was not likely to lead to confusion. 
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U N IVER SAL 
P H O T O  ALMA NAC AND 
MARK ET GU IDE  
1 94 0  

.tMATEUR photographers who 
ft feel that they should be able 
to make money with their cameras 
will find in this book many hints that 
will be of value. A series of articles 
tells what, when, and how to photo· 
graph, how to sell your photographs 
profitably, how to handle your equip
ment, what picture journalism con
sists of and how to make contacts 
with editors, and many other things 
that the would·be photo journalist 
will want to know. A pictorial section 
presents some of the work of this 
country's foremost photographers ; a 
large formulary gives in compact 
form most of the standard formulas. 
The market guide section tells who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publications that are in 
the market for photographs. 
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-continued from other side 

-or any other new books you may have been particu
larly anxious to read. Instead, if you are the average 
person, you have probably been confessing to friends 
that you could "never get around to reading books." 

Over 250,000 book-reading families-persons like 
yourself-have found a subscription to the Book-of
the-Month Club by far the most effectual way to keep 
themselves from missing the new books they are really 
interested in. 

You are not obliged, as a member, to take the book
of-the-month its judges choose. Nor are you obliged 
to buy one book every month from the Club. 

You Still Browse in Bookstores 

Publishers submit all important hooks to us. These 
go through the most careful reading routine now in 
existence. At the end of this sifting process, our five 
judges choose one book as the book-of-the-month. 

You receive a carefully written report about this 
book in advance of its publication. If you decide from 
this report that it is a book you really want, you let it 
come to you. If not, you merely sign and mail a slip, 
saying, "Don't want it." 

Scores of other recommendations are made to help 
you choose among all new books with discrimination. 
If you want to buy one of these from the Club, you 
can get it by merely asking for it. Or you can use these 
reports to guide you in buying from a favored book
seller. In other words, you can browse in bookstores 
as always, but now do it more intelligently; you know 
what to look for. 

Free Books Y Ott Get 

In addition, there is a great money-saving. Time 
and again our judges' choices are books you ultimately 
find yourself buying anyway. They are always high on 
national best-seller lists. For every two books-of-the
month you buy you receive, free, one of our book
dividends. 

This can be done because so many of the Club's mem
bers ordinarily want the book-of-the
month that an enormous edition can 
be printed. The savings on this quan
tity-production enables the Club to 
buy the right to print other fine library 
volumes. These are then manufac
tured and distributed free among the 
Club's members. For every $1 you 
spend for a book-of-the-month you 
actually receive about 75¢ back in the 
form of free books, figured at retail 
value. 

What's Your Obligation? 
You pay no yearly sum to belong to the Book-of-the

Month Club. You pay /lothing, except for the books you 
buy. Your only obligation is to agree to buy four books
of-the-month a year from the Club. 

FREE ... TO NEW MEMBERS 

the new and revised edition 

INSIDE EUROPE 
BY JOHN GUNTHER 

Retail Price $3.50 

WHAT will be the course of the war? 
What will the peace be like? The fate

ful answer really lies, as it did in 1914, in the 
decision of a few individuals; in the nature 
of their personalities; in their particular no
tions, justified or mistaken, about matters 
which affect them and their peoples. By cir
cumstance or ability or guile, a handful of John Gunther 
strong-willed men, each equipped with unusual power as 
the representative of millions of people, can and will deter
mine by their action what the future of all of us is to be. 

Who are these men? What sort of persons are they? What 
has been their background? What ideas animate their ac
tion? By whom are they most influenced? Who are their 
agents and satellites? This is principally what INSIDE 

EUROPE attempts to disclose, and the intimacy and accu
racy of the information are what have accounted for the 
extraordinary success of the book. 

If you decide to join the Book-of;the-Month Club now, 
we will give you free, as a new member, this book which 
has been recognized over the world as a really indispen
sable volume to anyone who wishes to obtain a panoramic 
understanding of perplexing international politics. This 
was one of the recent book-dividends of the Club. Or, if 
you prefer, you may choose one of the other recent book
dividends listed in the postcard below. 
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A gree COPY . . .  TO NEW MEMBERS 

the new and completely revised 
INSIDE EUROPE 

BY JOHN GUNTHER 

THE /lt4uie StozrOF THE MEN BEHIND THE WAR 

ADOLPH HITLER 
Began his politi
cal career as a spy 
for the Reichswehr 
• . .  thac's only one 
of the bits which 
make (he sections 
about him so in
teres£ing . 

JOSEPH STALIN 

"Pro b a bly the 
m ost po werful 
single hum an 
being in t h e  
w orl d", s ays 
Gunther, expos
ing how he is dif· 
ferent fr om the 
ocher dictators . 

i > 

NEVILLE CHAMBERLAIN 

"As Brit i sh as 
beef". the burn· 
in g ques t ion 
ab out hi m is 
whether he will 
compromise once 
again with the 
dictat ors; it i s  
now doubtful. 

WINSTON CHURCHILL 

Man of many tal· 
ents who, it is be
lieved, will soon 

be the controlling 
figure in British 
cond u ct of the 
war-as Ll oyd 
George was i n  
the last. 

EDDUARD DALADIER 

Nicknamed "the 
Bu ll", .. the In· 
scrutable", "the 
Ta c it urn", - a 
stu bborn man of 
the people, slow· 
witted,honorable. 

BENITO MUSSOLIN I 

He fears mo st aD 
early death, since 
most of his family 
have died at his 
present age. He 
was once in the 
pay of the French 
Government. 

"1 just can't find any time 

to read books !" 
zta." IF HE SPENT (O N AN AVERAGE) ONLY 30 MINUTES 

A DAY- BEFORE BEDTIME, OR WHILE TRAVELLING TO -OR FROM 

WORK, OR IN OTHER LEISURE MOMENTS-HE CO ULD EAS ILY READ 

E VERY BEST-SELLER DURING THE YEAR, AND A GREAT DEAL MORE! 

EVEN if you read slowly, an average of only half 
an hour a day would have enabled you to read, 

within the past three months, at the very least eight of 
these dozen widely-discussed new books: 

ESCAPE by Ethel Vance 

THE GRAPES OF WRATH 

by John Steinbeck 

THE YEARLING by Mar;orie K. Rawlings 

CHILDREN OF GOD by Vardis Fisher 

BLACK NARCISSUS by Rumer Godden 

INSIDE ASIA by John Gunther 

NOT PEACE BUT A SWORD 
by Vincent Sheean 

WIND, SAND AND STARS 

by Antoine de Saint Exupery 

DA YS OF OUR YEARS by Pierre van Paassen 

REACHING FOR THE STARS 
by Nora Wain 

THE REVOLUTION OF NIHILISM 
by Hermann Ratlschning 

COUNTRY LAWYER by Bellamy Partridge 

-continued on other side 
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