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FINGER PRINTING ]
IS BOUND TO COME”

“ ... UNIVERSAL

3

E feel certain,” says Colonel H. Norman
Schwarzkopf, commandant of the New Jer-
sey State Police, who figured prominently in the
Lindbergh kidnapping case, “that universal finger
printing is bound to come. It is the only positive

personal identity of the individual .. .”

As to that, we venture no prediction. It is a fact,
however, that many law-abiding citizens are now
registering their finger prints in police departments
all over the country as a measure of personal pro-
tection and positive identification in the future.
Perhaps later such finger printing of civilians every-
where will be made compulsory by law.

Certainly finger printing is of vital importance

in criminal investigation. The Bureau of Criminal
Investigation of the Department of Justice, in Wash-
ington, now has the greatest collection of criminal
finger prints in the entire world; and they urge that
the prints of every suspect picked up anywhere—
simple vagrant or red-handed murderer—be for-
warded to them for checking against old records.
In this manner, many dangerous, “wanted” crimi-
nals have already been identified, and the system
has proved its value many times over.

ERE, then, is a new profession—old but new

in that its utility has been greatly expanded
of late and, further, that it shows promise of a tre-
mendous expansion in the future. For this reason,
the text-book which for years has been the standard
authority among expert criminologists and police
departments throughout the world:

THE FINGER PRINT INSTRUCTOR

By FREDERICK KUHNE
Has Been

REVISED AND ENLARGED

This volume, by a noted finger print expert who was for
many years in the Bureau of Criminal Investigation of
the New York Police Department, instructs in every phase
of finger print work from the taking of the finger impres-
sion to the final job of identification. Classification of
prints, filing of records, use of equipment, discovering and
recording for study the prints left at the scene of a crime
by criminals—in fact, every procedure in the whole study
of the science is clearly and fully explained and well il-

lustrated with numerous cuts of prints. To the text that
has long been standard there have been made many re-
visions and the full story of the development of the science
added so that the user may qualify as an expert in a court
of law despite efforts of opposing lawyers to trip him up.
New illustrations as well as a lengthy new section on the
“Modification and Extension of the Henry System” as used
by the United States Bureau of Investigation have also
been added.
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YEARS AGo IN . ..

(Condensed From Issues of June, 1886 )

PASTEUR—*“Up to April 14, Pasteur has inoculated 688 persons,
presumably bitten by mad dogs, with only one death. He has also
inoculated 19 Russians bitten by a mad wolf. Of these 19, three
have died from hydrophobia—about 16 percent. The usual percent
of deaths from the bites of mad wolves is said to be about 67. Pasteur
has found that the rabies resulting from wolf bites is the same as
that of dogs, and only more dangerous because the bites of wolves
are more numerous and severe.”

“AIR CONDITIONING”—In a case of typhoid fever “a number of
tubs were placed in the room, and kept filled with ice, and the doors
kept closed. The temperature of the room sank to 80° or less, an
average of 12° or 15° below the temperature of the other rooms in
the house; and the cooler atmosphere not only added to the comfort
of the patient, but aided in keeping down the body temperature,
and materially contributed to a final recovery.”

ALUMINUM—*“A cubic foot of aluminum weighs 166 pounds,
while the same bulk of tin will weigh 445 pounds. The uses of
aluminum are indeed unlimited, even when it is produced at $2 a
pound, as may be easily conceived from its many valuable prop-
erties.”

SPHINX—“For some months past, excavations have been carried
on at Ghizeh, near Cairo, with the view of freeing the famous
Egyptian Sphinx from the masses of sand which
have gradually buried the monument. M. Maspero,
the Director of the Boulak Museum, has superin-
tended the operations, which have proved remark-
ably successful, and in a recent letter he states:
‘The result is beyond all my hopes. The face, raised
fifteen meters above the surface, is becoming ex-
pressive, in spite of the loss of the nose. The expres-
sion is serene and calm. The breast has been a good
deal injured, but the paws are almost intact. We
have nearly reached the limits of the diggings of
Mariette and Caviglia. The work now going on is in beds of sand,
which have not been disturbed since the first centuries of our era.’
Later he writes: ‘The stones of the right paw are covered with Greek
votive inscriptions, while the left have none—an indication that the
piety of the faithful was called into play more on the south side.” ”

ELECTRIC LIGHT—*“With a view to put at rest the question
whether local electric lighting companies are profitable investments,
we have recently addressed a circular letter to the general man-
agers of a number of such companies. We have received answers
from all parts of the country, and

WOOD WOOL—“Wood wool was first introduced into France
as a packing material. It weighs about 40 or 50 percent less than
the materials generally used for such a purpose. Its beautiful
appearance, its fineness, and its extreme cleanness at once brought
it into favor with shippers. It was afterward found that the material
was well adapted for the manufacture of mattresses, for bedding
for cattle, for the filtration of liquids, and for stuffing horse
collars, etc.”

AQUEDUCT—*“Perhaps the most interesting and novel feature
of the great aqueduct now being built by the city of New York
to increase its water supply is that portion of the tunnel extending
beneath the Harlem River. The
contrast between the old and the
new methods of crossing this river
has been happily brought out by
our artist. High Bridge, over which
the present supply comes, shows
in the background ; the foreground
being occupied by the section
through the bed and banks of the
river, far below the surface of
which the newaqueduct is to pass.”

NEWSPAPERS—*“The wonderful growth of American newspapers
is shown by a comparison between the directories published in 1776
and in the present year. The one contains in its sixteen small pages
a list of 37 newspapers which were published in this country one
hundred and ten years ago. The other is almost as large as an
unabridged dictionary, and in its two thousand pages contains the
names of 14,160 newspapers and periodicals of all classes.”

LIFEBOATS—“During the last meeting of the Institute of Naval
Architects, the question of using steam lifeboats was made the
subject of a very interesting and useful discussion. Messrs. Benja-
min and Taylor have designed a very ingenious steam lifeboat, and
they read a paper describing it, and exhibited a model. The boat in
question is, of course, intended to be unsinkable, and, as we under-
stand the description, she is also to be uncapsizable.”

MACHINERY—“Those who entertain the opinion that the possi-
bilities of labor saving machinery are nearly exhausted are greatly
mistaken. In the hands of the modern scientific inventor, matter
becomes almost miraculously endowed with life and intelligence,
and with great accuracy performs those functions which the most
skilled manual labor executes but slowly and imperfectly.”

the general tenor of the replies
is that many of their local com-
panies are earning better divi-
dends than are yielded by the ma-
jority of other new enterprises.”
Philip H. Smith
BALLOON—*“A new dirigible
balloon, says the Deutsche
Heeres-Zeitung, is 150 meters in
length and 15 meters in diam-
eter, with a capacity of 18,000
cubic meters, about ten times as
great as that of the Renard and
Krebs balloon. The propelling
machinery consists of two steam
engines of 50 horsepower each.
The cost is estimated at 100,000
marks ($50,000).” Il

by R. G. Skerrett

AND NOW FOR THE FUTURE
(Unraveling the Mystery of Machine Tool Design, by

(Polar Molecules: What They Are, What They Do,
and Why, by Sidney J. French

(Misinterpreted Animal Observations, by S. F. Aaron
(Cutting Metals Underwater With the Electric Arc,

(Ingenious Machinery Used on the Colorado River
Aqueduct, by Andrew R. Boone

COMETS—“The new comet
just announced by Professor
Brooks makes the ninth that he
has discovered during the past
five years. It is the third comet
discovered this year, and, with
the last one announced in 1885,
makes four comets in succession
detected by this one observer.”

GUNPOWDER—*“The advances
made within the past two or
three years in the manufacture
of gunpowder for heavy ord-
nance have been very great . . .
due to the development of more
perfect mechanical devices for
the necessary processes.”
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The Service Representative
| in the telephone business office greets a young

| couple who want to have a telephone installed.
|

The Bell System serves the
whole country, yet it remains
close to the people. The people
use it. Their savings built it.
*It belongs to Main Street.”
The 270,000 employees of
the Bell System live and work
in your neighborhood and in
similar neighborhoods in every
section of the country. They are
good neighbors. Thousands of
times each day and night their

activities bring friendly aid to
those in need.

To every one—to the newly-
weds, to the man in the grand
house on the hill or the little
lady with the shawl—the Bell
System offers the same full
measure of service.

And seeks to do it always
with courtesy and sym-
pathetic understanding—
in the manner of a friend

BELL TELEPHONE SYSTEM




Photo by Bonald L. Ives

INFRA-RED REVEALS NEW
BEAUTIES OF NATURE

NFRA-RED photography, coming into wider use as

its merits are more fully appreciated, has been
employed in this case to give a striking view of the
mountain ranges of central Colorado. The camera
was set up on Arapaho Peak; through the notch to
the left of the center of the photograph shows Pyra-
mid Peak, 120 miles distant, in the Elk Range. The
mountain ranges shown are the Blue and Mosquito
in the center ground, and the Sawatch, Gore, and
Elk through the gaps in the skyline.




Phata hy Geoftrey Landsman

Figure 1: Removing the inscribed street-corner altars from Temple 4

HE ROAD TO EMPIRE—I

Ancient Minturnae, an Early Roman Town, Stood

UR TItalian expedition was some-
thing of a surprise to all con-
cerned.

We left New York vaguely expecting
to excavate Stabia, which was destroyed
by the eruption of Vesuvius in 79 A.p.
together with Pompeii and Herculane-
um. Italy had offered us a concession
there, and on our arrival in Naples we
were solemnly escorted to one of the
finest vineyards in southern Italy, where
abortive excavations a century ago had
located a few buildings under 30 feet
of volcanic ash.

Anyone who wants to dig Stabia will
have to lay out most of his first year’s
budget for real estate. That was bad.
Besides, I had felt all along (with many
colleagues) that enough Pompeian art
had already been found to satisfy every
taste. It was clearly up to Italy to sug-
gest an alternate site.

Italy mentioned Minturnae, and we
motored out to see it. Minturnae lies in
a checkerboard of wheatfields and vine-
yards, 50 miles north of Naples, along
the Mediterranean coast, near the mouth
of the River Liris. Its identity has never
been lost. The ancient theater and the
aqueduct rise conspicuously beside the
motor road, and farther back we noticed
the ruins of two temples and an amphi-
theater. I judged that, in general, the
ancient ground level could not be more
than three or four feet down, in some
places no doubt less. Easy digging for
us, but easy digging also for all the
treasure-hunters of two past centuries;

in the Way of Rome’s Great “Lincoln Highway”. ..

Excavations Reveal the Type of Roman Life

By JOTHAM JOHNSON

University Museum, Philadelphia

in 1819, for instance, an Austrian gen-
eral named Nugent had found a quan-
tity of Imperial sculpture and inscrip-
tions there, and other discoveries have
served to keep the site from oblivion.
The little plain is shut in on north and
east by majestic mountains, on the
southwest by the sea. On the nearer
hills stand a half dozen modern towns,
white against the blue haze. We ex-
pressed mild enthusiasm, and returned
to Naples in a gentle summer shower.

O far I had succeeded in concealing
the fact that I had never heard of
Minturnae; I now hurried to a classical
encyclopedia. A few facts stood out,
handed down in the pages of the Roman
historians.

The Ausones, alias Aurunci, were one
of the earliest Italic peoples to colonize
southern Italy. When seen through Ro-
man eyes they were a tribe of the back-
water—uncivilized, untrustworthy, un-
adjusted to Roman standards, fit only to
be subjugated; yet to long generations
of Greeks Italy had been known hon-
orably by no other name than Ausonia.

They settled in the delta of the Liris
and built three drowsy market-towns,
Ausona, Vescia, and Minturnae. They
lived peaceably on the meat and grain
and wine they raised themselves, and on
fish from the sea. In the malarial
marshes below Minturnae they built a
primitive temple to Marica, Goddess of
Fever, and a few Greek traders opened
agencies at the river mouth, which pro-
vided a tolerable harbor.

In 314 B.c. the Romans, bent on a
career of southward conquest in Cam-
pania, found these three walled villages
a brief stumbling-block. One market-
day a few Roman soldiers disguised
themselves as farmers, hid swords under
their cloaks, and entered the towns. The
signal given, they killed the gate guards
and opened the gates. Other troops ly-
ing hidden in the nearby woods rushed
in, and the Aurunci were wiped out, or
so Livy tells us.

In 312 B.c. Appius Claudius surveyed
the first stretches of the queen of high-
ways, the Appian Way, and fortified it
with walled cities every few miles, like
raisins on a string, until it knocked
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Figure 2: Slave lists from the inscribed altars
of Figure 1. These provided a fair “Who’s
Who” of the Roman community of Minturnae

grimly at the door of Samnium, Rome’s
only remaining rival in Italy. Roman
colonies were to Romanize the universe;
so Rome had found the perfect pave-
ment for her road to Empire.

As Rome’s fourth citizen colony,
founded in 295 B.c. on the Appian Way,
Minturnae’s real history began. A fort
was built, a forum laid out with temple
and shops, and the business of a city
began. In 207 B.c. a river of blood flowed
in the gate. In 191 B.c. the Temple of
Jupiter and the shops were “touched
from the sky,” Livy’s euphemism for
“struck by lightning.”

The city developed an important in-
dustry in iron. In 133 B.c., when Tiberius
Gracchus was assassinated, a wolf
slashed a sentry and escaped, and in
the same year a slave uprising was put
down handily: when 450 had been cruci-
fied the rest went back to work. In 88
B.Cc. Marius the Dictator, driven from
Rome by his potent rival Sulla, escaped
to the south only to be trapped in the
marshes near Marica’s temple. He was
confined briefly at Minturnae, but a
sympathetic magistracy released him
and put him on board a ship bound for
Africa. Later Cicero in his letters fre-
quently mentions passing through the
city, bound for one or another of his
many villas, When Tiberius was in resi-
dence at Capri the soldiers and courtiers
and messengers who shuttled between
there and Rome stopped to revel in the
inns of Minturnae. Then Minturnae be-
came just another Roman provincial
city, and survived until the Longobards
destroyed it about 589 A.p.

This was not much, but it was some-
thing, and it was more than we know
of most ancient cities. If pre-Roman
Minturnae had vanished in 314 B.c.—
and no one today knows where to look
for its sister cities, Ausona and Vescia
—we were not likely to find it without
an intense search.

The Roman colony, on the other hand,
might prove to lie under the Imperial
city, and might be worth digging; these
primitive colonies were the laboratories
where Rome, stifling in her own con-
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gestion, performed the expe-
riments in fortification and
city planning and sanitation
which she could not carry out
at home. In general they are
so overlaid with later build-
ings that they make dull dig-
ging, but at Minturnae, in
prospect at least, the sky was
the limit; we might hope to
find walls, temples, altars and
sacrificial deposits, porticoes,
shops, iron foundries, pot-
teries, private dwellings—the
whole dim spectrum of primi-
tive Roman life.

I hastened to notify our
prospective hosts that the
University Museum would be
delighted to excavate Minturnae, and a
few days later we opened our first
trench.

I won’t set out to tell you all we
found; Mr. Munn has point-blank re-
fused me the next 50 issues of Scientific
American. Some of our discoveries
would concern students of Roman archi-
tecture and of ancient art; others are
of more special interest in the field of
Roman history, confirming, adding to,
and frequently changing our earlier
conceptions,

B -

HAT first week, for instance, we dug

around the two temples we had no-
ticed on our first visit and named them
A and B. Temple A belonged to the early
Empire. It rose from the margin of a
paved street which we later discovered
to be the Appian Way, bisecting Min-
turnae from west to east. The block in
which A stood had been the forum of
the original Roman colony of 295 B.c.,
though it was some time before we were
in a position to prove that.

At the beginning the colonists had
been satisfied with a simple forum
which contained only a small temple
and a few unsanitary shops. Ashes cov-
ering their foundations told us that these
buildings had presently been burned.
All this we had already learned to ex-
pect from the pages of Livy, who men-
tioned that they were struck by light-
ning in 191 B.c. A hoard of coins which
turned up under the floor of one of these
ruined shops belonged to the years pre-
ceding 190 B.c., a welcome check on
Livy’s reliability.

After the fire (and this Livy neglected
to tell us) the colonists pooled their
forces for reconstruction. They replaced
the temple with a great new shrine, dedi-
cated to Rome’s Capitoline Triad—
Jupiter, Juno, and Minerva. According-
ly this was a triple-cella temple, the
seventh such so far found in all Italy.
No one regretted the lost shops; where
they had stood the ground was leveled
over, and presently a vast three-winged
portico was built, enclosing the square
on west, north, and east, with the tem-
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ple in the open south end of the U.
In and around the foundations of these
buildings we found the remnants of their
decoration, molded and gaily painted
terracotta tiles and plaques. From these
we could gain an idea of the temple's
heavy wooden superstructure which, like
contemporary Roman temples at other
sites, proved to be a pure derivation from
Etruscan models and patterns.

The three-winged portico was a differ-
ent story, because the idea of such a
building had come from Greece to Italy
only in the previous decade. We may
suppose that sophisticated architects of
the metropolis had learned how to han-
dle it by 190 B.c., but the oldest one yet
found at Rome is a century younger than
the one at provincial Minturnae, which
remains unique, a merry hodge-podge of
Greek plan, Roman foundations, Greek
columns, and Roman roof construction
and terracotta decoration.

No one has ever seen anything like
this Roman forum, as rebuilt after the
disastrous fire of 191 B.c. and now com-
pletely excavated; it is one of the most
diverting lessons in post-war archeology.

Imperial Minturnae was wealthy
enough to lavish rich temples on all her
gods, but in the 1st Century B.c. many
of them still had to be content with mod-
est street-corner shrines. Each was at-
tended by a group of 12 pious slaves,
who had the privilege of setting up an
altar, carved with their names, each year.

About 50 B.c. another bolt of light-
ning struck the big temple and it went

Figure 3: The Minturnae Venus.

Originally a ribbon of gilded
bronze was used to *“hold” the hair
in this elaborate coiffure. The ears
were pierced for earrings, now lost

up in flames, taking the portico and a
good deal more of the city with it. The
forum was once more a heap of ashes.
We’ll come back to this next month.

In the new period of reconstruction
which followed, room was found in the
forum for Temple A, and 29 of these
inscribed altars, damaged in the fire,
were used to fill out A’s foundations. We
dug them out—Figure 1 shows us at
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work; Figure 2 the result—and lined
them up against a long wall.

When we had time to read the names
we learned a lot of interesting things.
Each slave gave his master’s name as
well as his own, and so we acquired a
unique Who’s Who of 200 citizens
wealthy enough to own slaves, among
them a C. Marius and an L. Cornelius.
‘Sulla’ was the cognomen, equivalent

Figure 4: Portrait of a Roman gen-
tleman. It is now at Philadelphia

to a middle name, of L. Cornelius Sulla,
and it is possible that the names on the
stones belong to these great figures in
Minturnae’s history; it is also possible
that they are mere coincidences. But
the name of C. Titinius appears as a
slave-owner in three places to prove
truth in the Marius story, for during his
sixth consulship Marius presided at a
divorce suit between C. Titinius and his
wife Fannia. He decided for the hus-
band, and when he was captured at
Minturnae he might have had oppor-
tunity to regret it, for he was imprisoned
in Fannia’s house; but the lady turned
out to be magnanimous.

We searched for Fannia’s name on the
lists, but without success. We did, how-
ever, find cousins of the poet Vergil;
and a Pirana whose name shows that
her family came from Pirae, though that
community was already extinct when
Minturnae was laid out; and a Vitu-
lanius, ‘from Vitulanum,” whose name
gives the dingy modern village of Vitu-
lano near Benevento a hitherto unsus-
pected antiquity of 2000 years; and
many more.

While all this was going on around
Temple A, another gang was hard at
work at Temple B. B was of concrete, a
few years older than Temple A ; I think
it was built soon after Julius Caesar’s
death. We discovered many pieces of
sculpture there; for a while I believed
we had found an ancient museum, but
that was before I knew what we were
going to find elsewhere at Minturnae.

Some of the pieces lay within a few
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inches of the surface, and were grooved
by plow-points; certainly modern trea-
sure-hunters had passed this area by.
The early Christians hadn’t, though;
they had burned the pagan temple and
overthrown the false gods and smashed
the portrait statues of the emperors, and
left us to fit the pieces.

Iidentified an Aesculapius and a bust
of Germanicus, and then a tree-trunk,
with a fragment of leg attached, bearing
the tantalizing inscription Callimachus
and Gorgias the Athenians made this.
One memorable day as I was sitting
working in the office a workman came
in carrying the lovely Minturnae Venus
(Figure 3).

N one corner of the sanctuary we came
on a prostrate marble slab like a flat
tombstone, but when we turned it over
we read upon it the dedication of a
memorial statue of Julius Caesar. We
wanted desperately to discover at least
the head of this statue. The best we could
find was an unidentified head of appro-
priate date; it might be Caesar.
Along the east flank of Temple B was
a concrete trough built to catch the drip
from the temple’s eaves, late in Min-
turnae’s history. Under one end of this
we caught sight of some fragments of
terracotta sculpture, and since the
trough was of little scientific interest we
measured it, photographed it, and con-
demned it. Giuseppe Imperatore raised
his pick high over his head and brought
it down neatly into a vulnerable crack in
the masonry. Out rolled a ghastly marble
skull and lay there blinking up at us.
Figure 4 shows it cleaned and mounted
for polite exhibition in Philadelphia; if
you had seen it that first minute, slimy
and grey from its long incarceration,
you’d never have forgotten it. And
neither will L.

B e 2 i m _ -

e e e .‘.—._.

v 8

Figure 5: At the left is the ruined square tower from the earliest city wall, and

303

We were not neglecting our investiga-
tions into Minturnae’s topography. In
isolating Temple B we had ventured be-
low the classical ground level, and at
both north and south ends of the temple
we had found the foundations of a mas-
sive wall of rough limestone blocks,
much older than the temple straddling
it. We stared stupidly at this for weeks
before we realized that without con-
scious effort we had come upon a stretch
of the fortification wall of pre-Roman
Minturnae, the Ausonian town which
Roman soldiers had sacked in 314 B.c.
To the east of this wall lay the primitive
fort, and looking a little more sharply
we presently recognized the towers
which marked its northwest and south-
west corners. Later I spotted the foun-
dations of the northeast corner tower in
the bed of the Liris.

West of it lay the Roman colony of
295 B.c. We were surprised to find that
this wall had continued in use after the
Roman colonization, as a sort of parti-
tion between the halves of this curious
double city. Figure 5 shows the junc-
tion of the two cities; to the left is the
northwest corner tower of the pre-Ro-
man wall of polygonal limestone mason-
ry; the rest of the foreground is taken
up by the ashlar wall which defended
the Roman colony.

In the middle of the west wall of the
early town we made one of our most
interesting discoveries: the location of
the main gate, to which Rome’s highway
to Empire was directed in 312 B.c. But,
according to Livy, Minturnae lay de-
serted from 314 B.c., when the Romans
wiped out the Aurunci, until 295 B.c.
when the colony was founded. The Ap-
pian Way shows that it was inhabited
in 312 B.c.; so, for once, we catch Livy
in error. A few Aurunci did survive to
carry down their old traditions.

-~
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at the right is a part of the wall built by Roman settlers, 295 B.C. See the text



THAT MAN TIS APPETITE

Gluttonous Praying Mantis . . . Ugly. . . Harmless

EARLY every insect that has been

accidently imported into the United

States from foreign countries has
become either a nuisance or a real
menace. Witness the ravages of the Eu-
ropean corn-borer, the dreaded Japanese
beetle, and a dozen others, in the at-
tempted eradication of which the gov-
ernment and the states have already
spent hundreds of thousands of dollars.

It is, therefore, interesting to find that
the oriental praying mantis, which ac-
cidentally arrived in this country 30 or
40 years ago, and which has since ex-
cited a great deal of interest and com-
ment, is one of the most highly beneficial
and valuable insects in the world. (It
belongs to the family mantidae, some
species of which are indigenous to
America.)

In the state of Connecticut, this in-
sect was practically unknown in 1925.
In 1926, one or two were captured,
frightening their finders into telephon-
ing for police aid. As each year passed,
the mantids increased until now they
are common objects in the months of
September and early October.

Mantids possess enormous appetites
for all other kinds of insects. They are
very large creatures, measuring over
four inches in length when mature;

Right: The muscular arms that
catch and crush the mantid’s prey

Above: Held like an ear of corn, a
grasshopper is ravenously devoured
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to Humans . . . Beneficial . . . Devours other Insects

By

and their wings, when expanded in full
flight, may spread over six inches. Their
flight is powerful and they have been
found crawling into windows of sky-
scrapers dozens of floors above the
streets in New York City!

HEIR appetites—their stomachs if

you like—are enormous, and they
eat with the frankest bad manners,
gluttony, and brutality. Look at the un-
fortunate grasshopper caught in the
lightning-like gesture of the wicked fore-
arms of the mantis. In an instant the
victim is crushed and killed, and then,
strangest of all, the mantis eats his vic-
tim for all the world like a human being
eating corn on the cob!

These insects should never be killed.
In a season they account for large num-
bers of foliage- and crop-destroyers.
People should learn to recognize their
curious egg cases also. In Connecticut,
and doubtless in other states where the
mantis has arrived, some people hunt

PAUL GRISWOLD HOWES

for the egg masses after the leaves have
fallen and place them in their gardens,
where the new generations of mantids
may feed upon harmful insects.

The eggs are deposited late in Sep-
tember or in early October. Inside the
tough egg cases are dozens of elongated
eggs which hatch the following spring.
The young take most of the summer to
mature, but from the very first they
hunt out and kill every other insect in
their particular neighborhoods.

When full grown in the fall, fighting
appears to be a favorite pastime among
the males and this, of course, is due in
some measure to sexual rivalry.

Despite their violent natures, the
mantids are entirely harmless to human
beings. The more knowledge that may
be spread in regard to them, the better
it will be for our vegetation; and we
should be thankful that for once a
foreign insect so strong and ravenous
has proved itself a distinct asset instead
of a pest.

Below: Spiked forearms raised—a
deadly trap for venturesome insects

Left: An egg case of the mantis, hold-
ing dozens of eggs, attached to a twig



OUR POINT OF VIEW

New Naval Treaty

ROM amongst the welter of inter-

national arguments—the diplomacy
that savors more and more of pre-war
intrigue with its secret commitments
and traded, selfish co-operation—there
stands forth one more or less “open
covenant openly arrived at.” This is the
new tripartite naval treaty, signed re-
cently in London by representatives of
France, Great Britain, and the United
States. Even here there was some trad-
ing, but the negotiations showed so
strong a desire among the high con-
tracting powers to discover a workable
agreement that concessions were almost
eagerly made. The most unfortunate
feature of the business is that Japan
bluntly refused to consider a treaty after
being denied her basic demand of par-
ity with Britain and the United States,
and walked out of the conference.

Perhaps the three most important
provisions of the new treaty are: 1—
There shall be no capital ships over
35,000 tons; 2—Cruisers shall not ex-
ceed 8000 tons; 3—Each contracting
power shall give to the other two com-
plete details of projected construction
prior to laying down the keels. In addi-
tion, the treaty reclassifies certain types
and specifies guns and armament. Thus
no capital ship under 17,500 tons may
be laid down or acquired prior to Janu-
ary 1, 1943. A like restriction is placed
on capital ships whose main armament
consists of guns of less than 10-inch
caliber.

Aircraft carriers are apparently the
only type, therefore, which may be
built in the tonnages between 8000 and
17,500, but carriers must not exceed
23,000 tons. No submarine shall exceed
2000 tons standard displacement or
carry a gun exceeding 5.1-inch caliber.
To prevent what might be construed as
an unfair advantage of one over the
other, the treaty stipulates that, in time
of peace, no merchant vessel shall be
prepared for armament, except that
decks may be stiffened to mount guns
not exceeding 6.l-inch caliber. Emer-
gency requirements-of the national se-
curity of any one of the contracting
powers, give that power the right—
upon notifying the others and giving
reasons—to lay down or acquire sur-
face vessels of any standard displace-
ment up to 10,000 tons. The same right
may thereupon be exercised by the
other two.

Limited though it be, the treaty is
welcomed by all those who sincerely be-

lieve in the principle of limitation of
naval armament by agreement among
the powers. It is too bad, however, that
Japan and Italy could not be induced
to consider the problem fairly and lend
their friendly co-operation. Suspicion is
almost certain to be directed toward
them. And, that, in a world already mad,
might have, if not disastrous conse-
quences, then at least the effect of in-
creasing naval expenditures. The sev-
eral naval treaties have sought to avoid
just that. It is the general hope, there-
fore, that the “escape clause” of this
latest treaty need never be exercised.

A Kingdom for a Book

N 1921 John Mills wrote a book en-

titled “Within the Atom,” that was
destined to merited fame as the out-
standing popular work—the popular
book—on atomic physics. Every scien-
tist remembers that book.

Alas, within five years it was largely
out of date, and within ten years pre-
historic. Now it is a museum piece—so
rapid have been the strides of the physi-
cists, leaving it far behind.

Though many a writer has tried his
level best to “do a book” that would
equally merit unstinted praise, none of
the numerous attempts have seemed to
win the same fame. Today, as far as
first-class popular expositions on atomic
physics are concerned, the world is
bookless.

In other fields books may go on and
on—Bertrand Russell’s “ABC of Rela-
tivity,” a contemporary of “Within the
Atom,” is still in the running, it too
having been an outstanding exposition
in its field. But relativity has kindly
“stayed put,” while atomic physics is
as slippery as an armful of eels. Even a
perfect book—the perfect book—might
be out of date within the year.

Nevertheless, the world awaits such
a book. What writer will gamble with
fate?

Horns or Brakes?

EPORTS from England indicate that
the “anti-horn” campaign inaugu-
rated sometime ago as a safety measure
for motorists is highly successful; a
similar experiment has been tried in
New York City and, while the ordinance
is not very strictly enforced, the results
are satisfactory enough to show the
merit of the idea and to warrant its ap-
plication in every community in the
country.

“Anti-horn” campaigns have two defi-
nite objectives. First,they are aimed at
a much-to-be-desired reduction in the
noise level of our more congested areas,
and secondly, at the safety of the motor-
ist who all too often is inclined to'rely
more on his horn and less on his brakes
to keep himself out of trouble.

It is trite to say that noise is one of
the objectionable features of our mech-
anized civilization; recent studies by
qualified investigators have pointed out,
in a manner that cannot be refuted, the
downright harmful effects of noise on
the human nervous system. It is all very
well for some people to say that they
have become used to the noises that
daily assail their eardrums, but they
ignore or are not aware of the cumula-
tive effect that these “unnoticed” noises
have on their nerves and, consequently,
on their general health. Thus, any local
or state law that can control even a
portion of the noise incident to motor
travel is deserving of consideration, and
should be given the whole-hearted sup-
port of the general public.

But even more important—at least
from the dramatic standpoint—than
the effects of noise on human beings, is

- the effect that “anti-horn” campaigns

can and do have on the safety factor in
motoring. These campaigns stress
strongly the reliance that many motor-
car operators place on their horns
rather than their brakes. To see some
of these drivers approach a crossing at
high speed, sound their horns imperious-
ly, and speed across the intersection
without slackening in the least, makes
one wonder how they ever lived to at-
tain their present ages. Perhaps the an-
swer is that they never happened to try
this particular fool-hardy procedure at
the same time and in the same place
as another motorist with the same lack
of regard for the rights and safety of
others!

Horns have their places in motor-car
driving; so have brakes. But when the
driver substitutes the horn for the brake
and expects the other fellow to keep
out of his way, he is expecting too much
of human nature. Once more we reiter-
ate that automobile accidents can be re-
duced in numbers and in seriousness if
drivers will remember that they are
handling potential engines of death,
that they do not have exclusive rights on
the highways, and that they should show
the same courtesy to others as they ex-
pect shown to themselves.

We offer a slogan: When in doubt, use
your brakes—not your horn!
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A MOUNTAINOUS EARTHEN

Fort Peck Dam . . . Aid to Navigation on ‘Big
Muddy” . . . 100,000,000 Cubic Yards of Earth

in the Dam . . . Unique Engineering Problems

By R. G. SKERRETT

HERE dinosaurs wallowed one

hundred million years ago in

northeastern Montana, and a
great inland sea then linked the Gulf
of Mexico and the Arctic Ocean—split-
ting the continent, as we know it today,
in twain—Fort Peck Dam is now under
construction. The dam is to create a
reservoir capable of impounding 19,-
500,000 acre-feet of water that can be
released, when needed, to fill a navi-
gable channel that is to make practi-
cable modern water-borne traffic on the
lower Missouri River between Sioux
City, Iowa, and the mouth of that stream,
a stretch of 768 miles.

The plan is to deepen that channel to
eight or nine feet and to extend it up to
Sioux City. The combined betterment
will cost in the end probably more than
140,000,000 dollars, but it is estimated
that such a channel will permit an an-
nual movement of about 12,000,000 tons
of freight at a saving of something like
one dollar a ton. To keep such a channel
supplied with water at certain low
stages, a part of the spring floods must
be conserved and released in sufficient
volume to make up deficiencies during
other seasons.

The reservoir above the Fort Peck
Dam is the largest of the four that have
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Transverse cross-section of the Fort Peck Dam. Note its various elements: earth
fill, compacted core, gravel toes, rock paved.upstream face, crest wall, cutoff wall

The Missouri River fluctuates greatly
in the volume of its flow. At its low-
water stage, it has discharged into the
Mississippi as little as 12,300 cubic feet
of water per second, while the maximum
outpouring at flood stages has reached
as much as 546,000 cubic feet per sec-
ond. Droughts and seasonal abnormal
rainfall and sudden melting of snow
high on the slopes of the Rocky Moun-
tains explain the wide differences in the
height of the river which, at some points,
may vary from 16 to 38 feet according
to weather conditions.

During the last 30-odd years, many
millions of dollars have been expended
in improving the Missouri River between
its mouth and Kansas City, a distance
of 388 miles; at the present time there
is a fairly stabilized channel having a
general depth at low water of six feet.
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been projected as a means of stabilizing
the Missouri River and reducing its
ravages when in flood. Its construction
has been undertaken because of its mag-
nitude and the fact that it would give
unemployment relief to a large number
of people in that section of the country.
The working force has numbered 7200.

The Missouri River has a length of
nearly 2500 miles, a total fall of 3630
feet, and drains an area of 528,800
square miles. Throughout most of its
length the river is a typical alluvial
stream, characterized by instability of
channel, relatively steep and frequently
changing slopes, easily eroded bed and
banks, and an enormous quantity of sus-
pended material and bed sediment. It is,
therefore, easy to understand why the
river has become familiarly known as

the “Big Muddy.” Property losses due

to erosion and inundation yearly total
an equivalent of several millions of dol-
lars. Such are the principal reasons for
rearing the Fort Peck Dam which, with
its initial appurtenant features, will en-
tail an expenditure of 84,200,000 dollars,
according to the estimate of the Corps
of Engineers, United States Army, un-
der whom the great undertaking is go-
ing forward.

ECAUSE of happenings in the long

past, the damming of the Missouri
in northeastern Montana has presented
a complex problem both to the men that
designed the dam and to their brother
officers now in charge of its construc-
tion. The prehistoric sea that once oc-
cupied the region built for itself, in the
course of eons, a sedimentary bed that
survives today in the form of a firm
stratum of clay shale that has a vertical
thickness of fully 1000 feet. Two suc-
ceeding periods of glaciation cut and
ground that formation as mountainous
bodies of ice moved eastward during
their dissolution. Then the Missouri
River made other changes by carving
for itself a fairly deep channel in the
shale as that stream journeyed seaward.
Subsequently, the river progressively
raised its own bed by depositing water-
borne sand, gravel, and silt upon the
underlying shale until the accumulation
attained its present depth of 160 feet
and more. The adjacent flood plain,
where not made up of aggregations of
glacial till, is mainly composed of al-
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luvial material placed there by the river
when in its flood stages.

The great majority of modern dams
of large size are of masonry construction
and commonly built of concrete; but all
such dams are usually set on solid rock
or else supported by piles that are driven
far enough into an underlying formation
to provide the necessary stability. The
prevailing thickness or depth of the al-
luvial overburden resting upon the un-
derlying shale made this common pro-
cedure impracticable at Fort Peck.
Therefore, the Army engineers decided
to erect a monster bulwark of earth and
to dredge that material directly from
the river bed or from the contiguous
flood plain. When finished, the Fort
Peck Dam will be the largest earth-fill
dam in existence. Its magnitude is es-
sential because the alluvium of which it
is to be formed must be arranged high
enough and strong enough to confine an
immense volume of water. The lake so
brought into being will extend upstream
a distance of 187 miles and have a width
where broadest of 16 miles. Thus, the
very mixture of sand, gravel, and clay
that the river has deposited over a very
long period of time will be dredged and
pumped into an area surrounded, where
necessary, by suitable dikes of gravel
to build up gradually a massive im-
pounding barrier directly athwart the
normal flow of that very river. In other
words, the engineers are utilizing the
readiest material to be had in that iso-
lated region to construct the dam that

CONTROL SHAFTS
7 DIVERSION TUNNELS

Looking westward toward the trestle-enclosed area. Dump cars used this trestle for
placing the dam’s gravel toes. In foreground are excavations for the valve shafts

is to help regulate the year-round flow
of the Missouri and to improve its nav-
igability and its economic value.

The main body of the Fort Peck Dam
is to have a crest length of substantially
9000 feet. From the lowest point of its
core wall to the crest that will carry a
broad roadway, the dam will have a
height of 273 feet, and will be the means
of raising the water in the reservoir to
a flood level 220 feet above the present
river bed. To assure a firm footing for
the dam, that structure will have a trans-
verse basal spread of 2875 feet—more
than half a mile, and the upstream and
downstream faces will slope gradually
to the crest which will have a width
of 100 feet. The upstream side of the
crest will be surmounted by a masonry
breakwater which will increase the total
height of the dam by 14 feet. The entire
upstream slope will be covered with a
two-foot blanket of gravel on which will
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be laid a massive course of ponderous
boulders. This covering will protect the
upstream slope from the erosive action
of storm waves or the scouring attack of
heavy floating ice carried on the surface
of the lake in winter. The boulders are
of glacial origin, and are being gathered
from deposits 70 miles away; the 5,000,
000 cubic yards of sand and gravel, for
concrete and other purposes, are being
obtained from immense glacial deposits
in the vicinity of Cole, Montana, 80
miles distant by rail from the dam site.
Neither transportation of this material
nor any other work could be begun at
the dam site until the area was made ac-
cessible by a branch line 12.2 miles long
that taps the main stem of the Great
Northern Railway at Wiota, Montana.

Where the dam is rising, the winding
river flows from south to north, and the
longitudinal axis of the dam is, there-
fore, along an east-and-west line. At its

Air-view drawing of Fort Peck Dam and reservoir. This drawing, from one by the Corps of En-
gineers, United States Army, shows long dike sections and the spillway far off to the left side
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western end, the dam will be joined by a
massive earthen dike that is to extend
westward a distance of 11,500 feet. The
combined impounding structure will,
accordingly, have a length of about 3.9
miles. The final dimensions and form of
thedike are undetermined and are await-
ing the outcome of large-scale model
tests being made near the dam.

The main body of the dam will be tied
at each end to a bluff that rises to a
height of about 300 feet above the floor
of the valley. The bluffs are 7500 feet
apart, and are outcroppings of the pre-
historic shale that underlies the bed of
the river. The formations will provide
satisfactory anchorages for the two
flanks of the dam; the eastern bluff,
because the shale there is sounder, pro-
vides better rock through which to drive
the four large diversion tunnels that
have a combined length of 25,268 feet
—the shortest being 5370 feet long and
the longest being 7254 feet from end to
end. The river will be detoured through
the tunnels when the construction of
the dam reaches a stage requiring the
blocking of the stream. Subsequently,
the tunnels will be fitted with immense
valves and will then control the water
released from the lake to maintain a
satisfactory flow in the improved chan-
nel between Sioux City and the Mis-
sissippi.

To reach the firm subsoil of the
ancient river bed to assure a stable
foundation, an area about 2800 feet
wide and 8000 feet long had to be
cleared of the unstable topsoil to a depth
ranging from 3 to 30 feet, removing, all
told, about 4,100,000 cubic yards of ma-
terial. The remaining subsoil, while
composed for the most part of fine-
grained sand, is interspersed with layers
of coarse sand, gravel, and clay.

As the porous sand and gravel might
permit water to work under the dam and
undermine that structure—especially
whenever the level of the reservoir
should induce a considerable hydro-

A -
All photographs courtesy Great Northern Railway
The outlet portals of the four control tunnels that will have a diameter of 26 feet
when lined with concrete. These tunnels range in length from 5370 to 7254 feet
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static head—the Army engineers have
provided a cut-off wall formed of inter-
locking steel-sheet piles that have their
bottom ends lodged firmly in the shale
and their top ends projecting 20-odd feet
above the ground. These tops will later
be embedded in the basal section of the
impervious core that is to act as a back-
bone for the dam. Some piles have been
driven to the great depth of 163 feet;
each pile is made up of two sections that
are welded together to assure the neces-
sary combined length. The piles have
been driven by gantry cranes that have
towers approximately 200 feet high.

HE lower section of each pile, about

80 feet long, was sunk its full length
with the aid of an ingenious hydraulic
spade that excavated a hole into which
the pile could be dropped. Each spade
was made up of a steel pile 190 feet long
that was equipped with tough steel teeth
at the lower end that projected beyond
multiple jets that operated at a pressure
of 200 pounds. The spades greatly sim-
plified and expedited the work of get-
ting the lower sections of the piles for
the cut-off wall planted without ham-
mering. When the lower length was
sunk, then the upper length of a pile
was welded to its companion and the
completed pile was driven down and
into the shale by a powerful pneumati-
cally operated hammer. From end to
end, this exceptionally deep steel dia-
phragm has a length of 10,146 feet.
Where the diaphragm crosses the river,
the piles are level with the water bed
to leave an unobstructed channel for
the dredges, lighters, and other craft
employed on the undertaking.

The four diversion tunnels that pierce
the bluff at the east end of the dam
have a maximum excavated diameter of
32 feet 2 inches; but, when the thick re-
inforced-concrete linings have been con-
structed, the internal diameter will be
reduced to 26 feet. Up to the close of
last year, the contractors had completed
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the pilot tunnels which will be enlarged
to the full dimension just cited; the
downstream portal structure, a large
part of the upstream portal structure,
and the excavation of the control shafts
had been completed; and 5000 feet of
the main tunnels had been enlarged and
lined. The control shafts will contain
the great valves that are to regulate the
release of water from the reservoir. All
work of tunnel driving and shaft sink-
ing has been made extremely difficult be-
cause of the tendency of the penetrated
shale to crumble rapidly when exposed
to dry air. Therefore, it has been neces-
sary to keep the air moist by continuous
spraying to minimize crumbling until
the rock could be coated with an atom-
ized bituminous mixture to seal the shale
surfaces before the concrete lining
could be placed.

At the present time, the dam site is
bisected by the river, and placing of the
earth fill has, therefore, been carried
forward in two sections. The plan is to
raise these sections to a height of 100
feet, then to shut out the river, and next
to construct the intervening section and
so bring the entire structure up to a
common level. It is believed that the
tunnels can be finished so that the

river can be diverted into them by the
middle of 1937. When cold weather

i

Placing steel work in one of the tun-
nels before lining with concrete

T

called a halt on dredging and pumping,
the dam contained 21,742,000 cubic
yards of hydraulic fill, independent of
the gravel placed in the upstream and
the downstream dikes or toes and the
sand barriers or dikes erected at the
river bank of each section. The dam will
contain 100,000,000 cubic yards of earth
fill when finished; the body of the struc-
ture is now somewhat more than one
fifth completed.

To upbuild the Fort Peck Dam, the
Army engineers designed and then con-
structed at a shipyard, called into being
nearby, four floating dredges that began
operating in the fall of 1934. Each vessel
carries two 28-inch pumps driven by
2500-horsepower electric motors. A ro-
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tary cutter scven feet in diameter digs
into the river bed or into the area of
any one of the marshy borrow pits, and
the excavated material is picked up by
the suction pumps and driven through a
20-inch pipe line to a floating relay
station or booster plant. That plant has
two more pumps that force the muddy
mixture along to a land booster plant.
and the latter transmits the heavy fluid
through a succeeding pipe line to the
arranged discharge point within the
dam area. Each of the four dredging
outfits and their associate boosters is
capable of moving the heavy mixture
a total distance of 17,000 feet and rais-
ing it to a maximum elevation of 240
feet. The four units were expected to

maintain a schedule of 3,000,000 cubic
yards each working month, but they
have exceeded that.

As the muddy mixture leaves each dis-
charge pipe it falls on a timber platform

that scatters the flood and robs the
stream of any scouring force, and most
of the solid matter settles into place.
The excess water is drained away
through wooden sluiceways that are
stepped and staggered so as to lead the
escaping water, without destructive tur-
bulence, back to the river. In this man-
ner the earth fill is distributed and
progressively compacts itself as it
mounts higher and higher and the wa-
ter drains out of it—the weight of the
accumulating mass increasing the pres-
sure and hastening solidification. The
central core wall will be composed of
fine silt while the enveloping so-called
shell will be made up of an earth fill
consisting of larger particles. The core-
wall will have a base spread or width
of 500 feet and its sloping sides will
rise sharply to a crest about 60 feet
wide. Hundreds of exploratory drillings
into borrow pits and the river bed re-
vealed the composition of the alluvial
stratum that is supplying the material
for the dam, and a careful check is be-
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The pipe line, through
which the mud and water
solution for the core is
pumped, rests on pon-
toons. In background is a
suction dredge at work. A
floating booster pump
plant is in the center

Below are shown outlets
of two of the pipe lines
discharging the earth-fill
—a muddy mixture—into
the dam area. The mud
settles out; water is drawn
off at a distant point

ing continuously kept on the exact na-
ture of the mud that is being dredged
and pumped into each part of the dam
so as to assure uniformity in the shell
areas and the proper fineness of the
material going into the core-wall body.

Three and a half miles eastward from
the dam, nature provided a narrow dry
valley or coulee that is being turned into
a spillway and a channel to lead excess
flood water back into the river at a
point about eight miles below the dam.
That spillway is to be equipped with
16 gates 40 feet long and 26 feet high;
and when those barriers are raised, the
spillway will be able to carry off a maxi-
mum estimated flood of 254,000 second-
feet of water. The spillway will be a
unique and very large structure built
mainly of reinforced concrete and care-
fully designed to be enduring in spite
of the physical difficulties and the none-
too-stable character of the shale lying
immediately beneath the excavated
channelway.

HE Fort Peck Dam is so diversified
in its arrangement and the tasks in-
volved in its construction are so varied
that the present article has been limited
to presenting only the broad aspects of

309

the subject. Enormous quantities of
earth and shale have had to be cleared
away with exceptional rapidity, and
ways and means have been employed
that establish new records of perform-
ance. What has been done at Fort Peck
has shown the feasibility of still greater
construction jobs. In that section of the
country the thermometer mounts nor-
mally to 110 degrees, Fahrenheit, in the
summer, and drops to 40 degrees below
zero, Fahrenheit, during the bitter win-
ter season. To house comfortably a
working force of more than 6000 persons
in the immediate neighborhood of the
dam, the Government created the well-
ordered township of Fort Peck, a self-
contained community of separate dwel-
lings and dormitories, stores, a motion
picture theater, community hall, hospi-
tal, grade school, fire department, an
ample water supply and sewage system,
and other essential facilities. In neigh-
boring communities of recent creation
are accommodations for those other
people that are identified directly or
indirectly with the work at the dam. The
electric energy used for many purposes
in the town and in connection with the
project is transmitted from Great Falls.
Montana, over a 288-mile power line
built especially to serve Fort Peck. The
current is transmitted at 154,000 volts.
The most modern apparatus has been
used to excavate and to carry away
many million cubic yards of material
in astonishingly short periods, and that
has been accomplished by the closest
kind of co-ordination between the ex-
cavating machinery and the scheduled
movements of capacious and high-speed
motor trucks.

All in all, the building of the Fort
Peck Dam is a truly vast undertaking.
Nature has not made that monumental
job an easy one, but, even so, the work
is being done well and withal expedi-
tiously by the men responsible both for
its direction and its execution. The
project should command the interest of
the general public and the close atten-
tion of engineers and constructors the
world over.
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IF YOU SMOKE

Was Father Right? ... Why We Smoke ... Cigar-

“YT T prepareth the stomache for meat;
it maketh a clear voice; it maketh
a sweet breath.”

This was probably the first high-vol-
tage tobacco advertisement. Its writer
was William Barclay, Doctor of Phy-
sicke, and the time was 322 years ago.
Dr. Barclay was not selling tobacco. He
merely entertained some illusions.

No modern writer of cigarette adver-
tising has attained to higher levels of
ballyhoo than this, but a few of them
are doing their best. College coaches
must smile when they see advertisements
that suggest the benefits which their
best athletes would obtain from smok-
ing, and a large part of the public
doubtless smiles with them. How many
smokers would claim that smoking im-
proved their health? Most of us who
smoke do so for a single reason, but it
is a fairly good one: because we like it.
The real harm it does to a few of us, and
the small harm it does to the rest of us
who smoke, is only a minor charge
against our enjoyment—considerably
too small a charge, most of us think, to
outweigh the pleasure we get out of
smoking. If this were not true we would
not smoke. The charge against some
other habit might be so high that it
would outweigh the pleasure. For ex-
ample, the charge against the murder
habit is so heavy, and the harm the
hangman would do us is so extensive
and permanent, that many of us do not
acquire it. It is also dangerous to climb
mountains and stepladders, play foot-
ball, to cross the street, or merely to
exist, but the risk is so small that we
willingly accept it. With all of these
things, as with smoking, the harm or
the danger is a matter of degree.

Here are some of the things that can
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ettes Least Harmful . .

. The Newer Moistening

Agent. .. Acidity ... What Answer Gives Science?

By ALBERT G. INGALLS

Associate Editor

happen to you if you smoke: cancer of
the tongue, toxic effects on the brain,
muscular tremor, jumpiness, irritability,
neuralgia, vertigo, insomnia, headache,
aphasia, lowered mental efficiency, to-
bacco amblyopia, deafness, tinnitis,
tobacco heart, high blood pressure or
low blood pressure, hyperchlorhydria,
tobacco dyspepsia, spastic constipation,
pharyngeal catarrh, and a round scold-
ing for dropping ashes on the rugs or
leaving butts on flower pots. And so it
is a wonder that any of us are alive at
all. Since the human race has not yet
gone to the bow-wows there must be a
discrepancy somewhere, for only a mem-
ber of the Anti-Tobacco League would
read such a scare-you-all list perfectly
straight-faced. Most of these things don’t
happen or, if they do happen, they do
rot all happen at one time; while a
single minor difficulty is often a rather
companionate thing to have, as in the
case of a dog that feels lonesome with-
out at least one flea.

OUR grandfather—or possibly your

father if you are old enough—prob-
ably thought cigarettes were sissified. He
asserted that a youth who began the
cigarette habit would “kinder peter out,”
if not worse, and he believed it. He
called cigarettes “coffin nails,” but he
made no objection to cigars or a pipe.

But every generation has thought the
next generation was “kinder petering
out.” Those who were supposed to peter
out grow up and in their turn worry
about the next generation.

When you were 21, and grandfather
or father perhaps suspected you might
have tried smoking once or twice, you
had already tried it first when you were
eight, had smoked cornsilk often till
you were 12; and then graduated to Bull
Durham, which you as a budding rack-
eteer accepted once a week from your
older sister’s boy friend, as a quid pro
quo for not hanging around too close
when he made his call on Sunday nights.
So, when you had reached a full 21,
your grandfather or your dad thrust a
cigar at you and said, “Here—if you
must smoke, get behind one of these
and be a real man.”

By definition, if smoking injures the
race more than it helps, it is immoral
in itself—and to the net extent that it
injures. But there are really heavily im-
moral conditions that need attention
first—enough to occupy us for the first
1000 years. In the meantime we shall
probably smoke.

The editor of this magazine receives
occasional letters from persons who
seem vigorously opposed to smoking and
tobacco advertisements. But, since all
of its editors smoke, any apology for the
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addiction would be hypocritical. Being
smokers, and supposedly “scientific”—
although scientific people often do the
most unscientific things—they have en-
deavored to find out, largely from lit-
erature buried in medical libraries,
what scientific angles smoking has, and
the following notes present some of the
more important findings. It seems odd,
considering that the tobacco industry
ranks as one of the largest of the world
and that there are many millions of to-
bacco users, how few of the discovered
scientific facts about smoking have been
made generally available to the public.

What of the effect of smoking on the
mind? Professor J. Rosslyn Earp tried
to find out whether the best scholars at
Antioch College were smokers or non-
smokers. Probably the average smoker
would concede this point in favor of the
non-smokers at the outset. Professor
Earp compared the grades of 177 smok-
ers and 176 non-smokers and reported
his findings to The Lancet, a leading
British medical journal. Of the non-
smokers, 31.8 percent failed to gradu-
ate, ‘while 57.1 percent of the smokers
failed. He also cites other investigators.
In the Army alpha test (which, how-
ever, has lost at least a part of its earlier
prestige) S. N. Powers found that high
school boys who smoked were
given a quotient of 98.6, but
those who did not smoke reached
112.5. The Miller and Terman
tests gave comparable results.
E. L. Clarke found that 18.3 per-
cent of smokers and 68.5 percent
of non-smokers at Clark College
won honors in scholarship.
George L. Meylan of Columbia
University found smokers and
non-smokers failing in the ratio
of 10 to 4. To labor these dif-
ferences would be useless, for
probably few will dispute them.
Just what they signify is harder
to pin down. In The Lancet,
Prof. Earp says:

“QCHOLARSHIP demands
the exercise of attention
which cuts off the individual
from his fellows. This solitude
of mind is incompatible with the
gregarious instinct. According to
this theory, the tobacco habit has only
an incidental connection with low
scholarship by being related to the gre-
garious tendencies of man. The smoker
smokes because it is a social habit. He
has low scholarship because he is so-
ciable. If some disease yet undiscovered
should strike the tobacco crops and
sweep that vegetable from the face of
the earth, those who now smoke would
not, according to this theory, advance
in scholarship. They would continue to
employ their leisure hours in social in-
tercourse rather than in study.
“The Habit of Smoking Devitalizes
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Ambition.—This is the theory which is
expressed by Emerson in the following
words: ‘The believing we do something
when we do nothing is the first illusion
of tobacco.’” Whether the fumes of
burning tobacco are poisonous or not,
there is no doubt that the habit once
established gives rise to more or less
craving for this form of indulgence. It
is contended that in satisfying this crav-
ing, other less insistent cravings, among
them the craving for knowledge and
scholastic success, tend to be neglected.
The observations that ‘heavy smoking’ is
more closely associated with low scholar-
ship than ‘light smoking,” and that as
time goes on the smoker’s scholarship
tends to decline, are not out of harmony
with this theory. We should also expect
to find the smoker’s intelligence unim-
paired, as, in fact, we do.

“That some poison or poisons in the
smoke acting upon the central nervous
system produce a deterioration of ner-
vous tissue leading directly to a lower
mental output. This is the only theory,
as far as I can see, which would explain
an independent association of ‘inhaling’
with low scholarship. The amount of
time given to social intercourse by those
who inhale surely cannot be greater
than that given by those who do not in-

hale. The much greater absorption of
the vaporized products of tobacco is, in-
deed, the only obvious distinction which
delimits the first group from the second.
This theory is also supported by the
observations of the progressive decline
in the scholarship of smokers and by
the lower scholarship of the heavier
smokers. It is supported also by the
nerve injuries known to be associated
with excessive use of tobacco—e.g.,
amblyopia, deafness, tachycardia—and
by the nature of the poisons which to-
bacco is known to contain.

“On the other hand, we have to re-
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member that many men of great intel-
lectual eminence and achievement have
been smokers. We note, too, that intel-
ligence as measured by psychological
tests is not affected by smoking. More-
over, if a chronic poisoning process of
any considerable significance is taking
place it is astonishing that the correla-
tion coefficient between scholarship- and
the length of time of indulgence in to-
bacco is negligible.

“On the whole,” Professor Earp con-
cludes, “it seems likely that more than
one, perhaps more than all, of the ex-
planations ventured above are necessary
to cover all of the facts,” and he later
sums it up thus: “That non-smokers ex-
cel in scholarship seems to be indis-
putable. The reason or reasons for their
excellence are still very uncertain.” In
his articles Professor Earp does not
moralize.

QUESTION which may be asked at

this point is this: To what extent
does success in life (whatever “success”
really is—and in turn who can answer
that?) depend on scholarship, and to
what extent on sociability—on mixing
with others, thus acquiring tact, gump-
tion, and, in short, becoming better ad-
justed to life and obtaining a better
chance at success through so-
ciability? For it is not as easy
to isolate the ultimate values in
life as it is to compile statistics.
Who can say, for example, that
a man who attained high scholar-
ship, won distinction, and made
millions (at the cost of a lot
of work), is better off and really
has succeeded better, than an-
other who, at 85, looks back on
a moderately commonplace life
during which he did only fairly
well in school, made no millions,
and won no special distinctions,
but burned two full cords of
cigars or cigarettes or a cartload
of pipe tobacco, and was serene
and happy?

Thus, in final analysis, the
whole question of smoking leads
us to unanswerable philosophi-
cal questions. There is no final
or “correct” answer to it, even
in the realms of science. Your
own answer to the question is, for you,
probably the correct one.

Walter L. Mendenhall, M.D., Profes-
sor of Pharmacology at the Boston Uni-
versity School of Medicine, has neatly
summarized some of the scientific facts
surrounding smoking, in a little book
entitled “Tobacco.” One of the first
things he mentions is that, in Holland,
children smoke. Thirty percent of the
boys smoke before they are nine, 50
percent before they are ten, and about
80 percent before they are eleven. He
finds no evidence substantiated by sci-
entific facts to support the claim that
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tobacco stunts the growth. What we
often hear, regarding the “sturdy Dutch
burghers,” seems to belie what we
should expect as a result of Dutch boys’
early smoking. All of this is definitely
contrary to a rather sacred tradition.
Nevertheless, if it is true, a lot of boys
and grown men owe their fathers a re-
turn session with the slipper. This is not,
however, a recommendation that chil-
dren take up smoking. That question
may well be left to their parents.

Prof. Mendenhall discusses the bodily
effects of tobacco under five headings.
To the circulatory system it carries an
increase of pulse rate—5 to 10 beats
per minute—and a slight rise in blood
pressure. Ordinarily, this is no disad-
vantage but it shows up in athletics
where there is already heavy stress. To
the alimentary tract the excessive use
of tobacco causes loss of appetite, seems
to favor duodenal ulcers, may possibly
cause cancer in the mouth, and com-
monly causes chronic intestinal catarrh.
To the respiratory tract, prolonged, con-
tinuous smoking may cause chronic
irritation of throat and larynx, also
bronchitis and tonsilitis. To the eyes it
may cause dimness of vision, derange-
ment of accommodation, and dilated
pupils.

The most interesting ef-
fects of smoking are those
which occur to the central
nervous system. Like alco-
hol, tobacco is often called
a “stimulant”—it is said to
pep you up—but instead,
much like alcohol, it is
mainly the opposite: a seda-
tive. Professor Mendenhall
points out that it has an ef-
fect similar to that of rest,
and he calls cigarettes “a
package of rest.” This is
probably the main basis of
the smoking habit, although
in many cases the “feel” of
the cigarette or pipe or
cigar in the mouth is the
basis of the same habit, on
its own account. The source
of the “rest” in tobacco is
the nicotine in it. Perhaps
this accounts for the well-known fact
that de-nicotinized tobacco has cut no
wider swath than de-alcoholized beer
once did; or, to put it as cynically as the
anti-tobacco group doubtless would re-
gard it, “When the cussedness is very
painstakingly removed from their to-
bacco the ingrates don’t seem to want
it. This looks like total depravity.” Such
a statement would be substantially cor-
rect, as nearly every smoker, with a
chuckle, would both admit and assert;
for life without a little cussedness is pret-
ty tame. Nicotine, then, has a calming
effect on the central nervous system, and
this is probably the main reason why
smokers smoke. But nicotine also has
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bad effects. Few smokers will deny this.

Prof. Mendenhall points out that the
nicotine in tobacco is probably not the
element responsible for the throat irri-
tations caused by smoking, but that this
is chargeable to the tarry substances in
it. Ammonia, a gas, is also derived from
a cigarette, and this is an irritant.

Finally, he states a fact which is not
always quite frankly stated when the
percentages of nicotine in various kinds
of tobacco are given. “The nicotine in
tobacco has no strict relation,” he says,
“to the amount of nicotine appearing in
the smoke.” He cites the following sets
of data, for a cigarette smoked in ten
minutes by intermittent suction. The
first column states the analysis of the
smoke drawn through the cigarette,
while the second column gives that of
the smoke collected from the burning
end of the cigarette.

Mainstream (mouth) Sidestream (end)

Carbon dioxide 2. cu. em. 336. cu. em.
Carbon monoxide 3. 12,
Nicotine 0.2 mg. 9. mg.
Ammonia 00 * 3.
Aldehyde 04 1.3
Furfural 0.0 “ [OF T
Acid, tenth-normal 0.5 cu. em.

There is no question but that many—
very many—smokers are inconsiderate
of others who do not smoke; in fact,
smokers are inconsiderate of one an-
other, since many who love the cigar re-

gard cigarette smoke as obnoxious, and
many cigarette smokers dislike the acid
smell of cigar smoke; while a potent
pipe, such as one of my editorial col-
leagues possesses, is easily competent to
break up a riot or stop a dog fight.

A few years ago Sir Humphrey Rolles-
ton who, by the way, was personal
physician to the late King George V,
and is Professor of Physic at Cambridge
University, in an address given before
other physicians and published in The
Lancet dwelt at some length on the med-
ical aspects of smoking. He, too, pointed
out that the important thing to know
about tobacco is not its nicotine content
but how it is smoked. “The nicotine con-
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tent of the tobacco and of its smoke,”
he says, “do not vary directly the way
in which the tobacco is smoked and the
degree of combustion being the impor-
tant factors; thus Virginia cigarette
tobacco contains (1.4 percent) nearly
twice as much nicotine as Manila cigar
tobacco, and yet the cigar smoke con-
tains more than double the amount of
nicotine in the cigarette smoke (Dix-
on) ; the smoke of Virginia cigarette to-
bacco contains 0.06 percent only of its
nicotine content when smoked as a cig-
arette, but when burnt in a pipe 37 to

53 percent of its nicotine content.

“FYHE degree of combustion is most

complete in cigarettes of all kinds,
least in a pipe, and midway in the case
of cigars. In pipes, as much as 70 or
80 percent of the nicotine in the tobacco
may pass into the smoke; a good deal,
however, turns on the length of the
mouthpiece; a long pipe is, therefore,
better than a short one; thus a clay pipe
or a churchwarden allows the nicotine
to condense in the stem, to such an ex-
tent that very little passes into the
smoke. It has been stated that a smoker
who re-lights a pipe or cigar absorbs
more poison than he would from 10 or-
dinary smokes (Kionka). According to
Dixon the smoke of one
cigar contains as much nic-
otine as 12 to 18 cigar-
ettes.

“The general opinion,”
Sir Humphrey goes on to
state, “is that cigarette
smoking is the form likely
to give the worst results,
then cigars, and lastly,
pipes. On the other hand,
the order has been reversed.
The content of nicotine in
cigarette smoke is much
less than that in the smoke
of pipes, that of cigar
smoke being between these
two extremes.

“The effects of cigarette
smoking appear to be chiefly
due to carbon monoxide
(Dixon), pyridine, furfural,
and ammonia, whereas
cigar smoke is powerful mainly on ac-
count of its nicotine content. Virginia
cigarette smoke contains furfural, while
Turkish cigarettes supply very little, and
cigars and pipe tobacco none. Furfural,
pyridine derivatives, ammonia, and car-
bon monoxide are distillation products
from vegetable material, and are not,
like nicotine, in any way special to to-
bacco, but by their irritating effects on
the mucous membrane of the throat and
upper air passages may in some way
account for the evil reputation of cig-
arettes.”

Chemical analyses, figures, and statis-
tics are interesting but, like all statistics,
they must be interpreted in terms of
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something else, and often that inter-
pretation runs off the track en route.
Since the aim is to ascertain the relative
harm done to the body by smoking in
its various forms, perhaps the body it-
self is our safest gage of the extent of
that harm: In other words, our feelings
in many if not most cases tell us direct-
ly, without recourse to any roundabout
scientific indications. We
know when we have had
enough dinner or -enough
chocolate candy, because
Nature tells us so. Likewise
most of us doubtless know
when we are smoking too
much, and some of us then
cut down on our smoking.
The remainder pay a doctor
to repeat back to them, as
doctor’s orders, what they
practically know already, or
else they go on until some-
thing happens. Certainly at-
tempts to prove by science
that, because there is “so
many times as much” of
this or that in cigarette or
cigar or pipe smoke, such
forms of smoking are “so
many times” worse for us
than some other form, as has sometimes
been deduced, seem unwarranted. The
experience of the individual as well as
the integrated experience of millions
of smokers, may have more force here
than such theory.

OME research performed by Doctors

Irving S. Wright and Dean Moffat of
New York, and reported in the Journal
of the American Medical Association,
reveals facts which may interest case-
hardened old smokers whom many of
us suppose to be wholly immune to
such “juvenile” effects as nicotine
nausea. (Sherlock Holmes, being a hard-
boiled smoker, always saved up all the
choice “plugs and dottels” which he had
knocked out of his last night’s pipes,
and enjoyed them as a sort of special
matutinal relish.) Under controlled
conditions, these doctors caused groups
of confirmed smokers to smoke standard
brands of cigarettes, and they found
that, with too rapid smoking, even “ex-
perienced and heavy smokers showed
some of the most profound temperature
and symptomatic reactions.” Some of
them broke out in cold sweat, and under-
went nausea, vomiting and fainting.
What of this? The interpretation put on
it by the two physicians is that the sub-
jects did not smoke in the experiments
as they naturally smoked elsewhere.
They became so impressed with the oc-
casion that they smoked faster and
inhaled deeper than they would on av-
erage occasions, and this made them
sick. This served to bring out the fact
that all smokers unconsciously main-
tain a close balance between the desired
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and undesired effects of smoking, by
varying the rate of smoking from
moment to moment. But, the two re-
searches state, “These subjects continu-
ed to smoke after the desire to do so
had become over-satiated.” The asser-
tion is then made that “habitual smok-
ing does not result in the development
of an immunity to the toxins of cigarette

smoke.” This is likely to be contrary to
many of our beliefs about case-harden-
ed smokers whom we supposed no
amount of steady, rapid smoking would
possibly feaze. Tolerance to nicotine is
never absolute for any one. In tests
mentioned by Dixon, non-smokers vomit-
ed with one to two milligrams of nico-
tine taken by mouth. Smokers required
eight milligrams, but no matter how
hard-boiled as smokers they were, they
vomited when they got too much nico-
tine. “If a cigarette smoker were to puff
10 cigarettes on end he would probably
receive about 20 to 30 milligrams of
nicotine—enough to produce a profound
physiological effect,” Dixon states. “The
amount of nicotine in pipe and cigar
smoking is much higher. In our experi-
ments cigar smoke contains about twice
as much nicotine as cigarette smoke.”

Doctors Wright and Moffat accuse
nicotine, not carbon monoxide or other
constituents of tobacco which it has
been the style more recently to accuse,
as the offending member. They also
point out that the amount of nicotine in a
given kind of tobacco, cigarette, or cigar
is not the vital consideration but “how
much is actually absorbed through the
mucous membranes and ulveolar walls
into the blood stream.” They cite some
examples: Havana tobacco has 1.5 per-
cent nicotine, Maryland tobacco 2 per-
cent, Virginia tobacco 6 percent, Ken-
tucky tobacco 8 percent. But “the
amount of nicotine and other products
in the inhaled smoke is influenced
greatly,” they state, “by, first and fore-
most, the amount of moisture present,
and also the tightness of packing, the
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length of the cigarette and the rate of
smoking. The drier the tobacco, the
greater the destruction of nicotine.
Dixon states that the water content of
the tobacco is more harmful to the
smoker than the original nicotine con-
tent.”

As just stated, the drier the tobacco,
the greater the destruction of its nico-
tine when it is smoked. But
a bone-dry cigarette is un-
palatable, hence all cigar-
ettes contain a hygroscopic
agent. The hygroscopic
agent which is most com-
monly used in cigarettes is
glycerine. Another which is
used is di-ethylene glycol.
A dish or bottle of either of
these liquids, if left open
for a period, would extract
water from the air and in-
crease in volume, even on
a dry day or in a desert.
Which of these two hy-
groscopic agents is superior
for use in cigarettes is a
question about which much
debate is going on at pres-
ent. Numerous tests have
been made. One, which was
described in The Laryngoscope, by Dr.
Frederick B. Flinn of the Department
of Physiology at Columbia University,
pointed toward di-ethylene glycol as the
better moisture retaining agent, since it
was said to cause less irritation of the
mucous membrane. Experiments were
made on 100 smokers who smoked a
daily average of 28 cigarettes contain-
ing glycerine, and who had congested
pharynx and larynx, coughs and tongue
irritation—the familiar symptoms. After
three to four weeks on cigarettes con-
taining di-ethylene glycol the throat
congestion had disappeared in 62 per-
cent of the cases, and the remainder
were improved. Then cigarettes with
the same tobacco mixtures but with gly-
cerine instead of di-ethylene glycol
were secretly substituted, whereupon 80
percent of the subjects showed a return
to the congested condition of the throat
within a week, and in many cases the
patients refused to go on smoking the
cigarettes and the situation had to be
explained to them. “The results from
clinical evidence show rather definitely,”
Dr. Flinn states, “that the combustion
products of glycerine are more irritating
to the throat than the combustion prod-
ucts of di-ethylene glycol. The combus-
tion products of di-ethylene glycol cause
only a slight irritation, if any, of the
throat.” And he adds that there may be
some evidence that they may be bene-
ficial where irritation is present.

If these findings—and other investi-
gators have reached similar ones—are
true, why is it that most brands of cig-
arettes still contain glycerine instead

(Please turn to page 354)

il



Some REmarkaBLE DoUBLE STARS

T is more than 100 years since seri-
ous interest began to be taken in
the observation of double stars. Wil-

helm Struve—the first of a notable
family which for four successive gen-
erations has furnished the world with
distinguished astronomers — surveyed
the heavens with his nine-inch telescope
(a large one for those days), discovering
more than 3000 pairs. He completed his
work by making accurate measures of
the relative position of the components
of every pair, and determining their
places in the heavens, so that any
astronomer could readily set his tele-
scope on any star he wished. His com-
pleted memoir, with letterpress in Latin,
then the best international language,
might have been taken as the last word
on the subject. Indeed, there is a tale
of an English astronomer of that day
who showed sadly to a friend a just-
completed telescope, saying: “It has
taken me years to get this instrument
finished, and meanwhile Struve has
reaped the harvest among the double
stars, and there is nothing left.”

More than 40 years later, an Ameri-
can amateur, who spent nights with the
telescope after arduous days as a court
stenographer, invested his savings in a
six-inch refractor. This was smaller than
Struv®g, but as perfect in definition as
could be made. With this apparently in-
significant instrument Burnham discov-

ered hundreds of new pairs—which the -

earlier observers had missed because
of their closeness or the faintness of
the companions—and began a career
which led him to full-time work with
the greater telescopes, and to the dis-
covery of some 1300 new systems.

N the long interval between these ob-

servers, Otto Struve, the second of
the line, had found more than 500 pairs,
and other astronomers added smaller
numbers: but though some 5000 pairs
were known when Burnham completed
his work, there was none the less much
to be done.

Two experienced observers at the
Lick—Aitken and Hussey—planned a
campaign, in which every star down to
the 9th magnitude, in the part of the
heavens accessible from the latitude of
Mt. Hamilton, should be examined with
the great telescope on nights when the
air was really steady. This search led
to the discovery of more than 3000 addi-
tional pairs by Aitken, and of more than
1000 by - Hussey, before his too-early
death cut short his work.

After this intensive search, by ob-
servers of the highest skill and experi-
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ence, with one of the world’s greatest
telescopes, and in an exceptionally
good climate, one might suppose that
the sea of double stars was indeed
fished out—except in the southern skies,
where successful work is still actively
in progress. Yet one of the most re-
markable double stars on record has
recently been found in this supposedly
exhausted region. Its discovery did not
come by chance, in the course of a gen-
eral “drag-net” survey, but as a result
of specific and competent planning.

The great majority of double stars
are “physical systems”—that is, pairs
which are actually close neighbors in
space and in slow orbital motion. For
a few dozen pairs, the motion is fast
enough to complete a revolution since
discovery (at most, within a century or
so). For perhaps as many more, the ob-
servations cover a sufficiently large part
of the orbit to permit a fairly good calcu-
lation of the rest: but there are thou-
sands of other systems in which the
motion is so slow that, even in a century,
the angle has changed by but a few
degrees.

We could not be sure that the stars of
such a pair are really connected, were
it not for the fact that the motion of the
pair in space is usually much more rapid
than the orbital motion of one com-
ponent around the other. By comparing
observations of the positions of the pair
relative to other stars in the field, made
at intervals of a few decades, it can be
determined whether they are moving to-
gether, and hence form a physical sys-
tem, or in different directions and at
different rates. In the latter case we have
an “optical pair” composed of stars
which are at very different distances
from the sun, but happen to be nearly in
line with one another at the present
time. Perhaps a hundred such cases are
known—about as many as might be an-
ticipated on the laws of chance.

There are of course thousands of
pairs, especially the fainter ones, for
which we have not yet enough informa-
tion about the motion to settle the ques-
tion.

If we had three good measures of the
relative positions of the components of
a pair, at intervals of 30 or 40 years (the
third to check the others) and corre-
sponding observations of the positions of
both, or at least of the bright one, with

reference to the background of faint
and distant stars in the same field, we
could weed out the optical systems, and
classify the physical pairs into those
that needed re-observation only about
once in 100 years, 30 years, and so on.

Something like 2 or 3 percent of the
whole—so far as observations go to
date—turn out to be moving faster, so
that there is hope that the grandchildren
of the discoverer may see a good orbit
calculated.

A very few move fast enough to com-
plete a revolution during a single ob-
server’s working life. Aitken has had the
satisfaction of publishing the orbit of
a close pair which he had discovered and
observed through a whole revolution.
More recently Dawson, born in the
United States but working in Argentina,
has done the same for a pair of period
four and one half years, the shortest then
known. But these satisfying experiences
come only as incidents in the long labor
of making and publishing observations
which only the astronomers of the next
century will be able to utilize to the full.

Binary stars for which we know the
orbits are of special importance, for, if
the parallax has also been measured,
we may find the real distance of the
components, and then, by Kepler’s Law,
the mass. Fortunately, enough such
cases are available to show conclusively
that the stars are far more alike in mass
than in almost any of their character-
istics. To be sure, the brighter stars are
the more massive: but a difference of
a thousand-fold in luminosity (com-
pared with the sun) corresponds to only
about a five-fold difference in mass.

T follows from this that a system of
short period must necessarily have
its stars close together—roughly at the
distance at which a planet revolving
around the sun would have the same
period. For periods less than five years,
the distance should be less than three
times the earth’s distance from the sun.
Now a pair as close as this could not
be seen double, even with the greatest
telescopes, unless it were pretty near us.
Taking the minimum easily discoverable
separation as 0”.15, the parallax would
have to be at least 0”.05, and the dis-
tance not more than 60 light-years. For
still shorter periods, the limit would be
closer.,
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Reasoning of this sort led De Kuiper
(of whose discovery of three white
dwarf stars we spoke not long ago), to
make a special study, with the great
Lick telescope and on the finest nights,
of those stars which are known to be our
near neighbors in space, either by direct
measures of parallax or on account of
large proper motion. Among the red
dwarf stars, which, owing to their faint-
ness, may have been previously passed
over, he found several fairly close pairs,
for which one may be reasonably sure
that the period will be less than 50
vears—and one much more spectacular
one.

This is a faint star, of magnitude
9”.2, known only by its catalog number
-8°4352 in the Bonn Durchmusterung,
with a large proper motion, and a very
considerable parallax, 07.148-£07.004,
which means that it is four to one that
the calculated distance, 22 light-years,
is not more than one light-year in error.
In July, 1934, Kuiper found this to be
a close and almost equal pair, with a
separation of 0”.20. Since that date the
stars have been observed in revolution
at a substantially uniform rate of 18°
per month. This indicates that the real
orbit is practically circular, and that we
see it almost in plan, very little fore-
shortened by inclination of its plane.
The period is 1.66 years—Iless than half
the shortest previously found for a tele-
scopic double, and the mean distance,
07.185, corresponding to a true distance
of 1.25 astronomical units—intermedi-
ate between those of the earth and mars.
From these values, the combined mass
of the two stars comes out 0.7 times that
of the sun. Being very nearly equal in
brightness, they are presumably equal
in mass, each having 35 percent of the
sun’s mass, and 1/250 of the sun’s
brightness. The diameters cannot be
accurately estimated but are probably
something like one third that of the sun,
which would make the density of the
order of ten times the sun’s.

These are remarkable values, but not
without precedent, for three other stars
are known whose masses are 23, 20, and
16 percent of the sun’s, and luminosities
1/700, 1/1700, and 1/3000 of the sun’s
light. All these stars, including the new
discovery, are red dwarfs, of spectral
class M, and all agree well with the
known relation between mass and lu-
minosity.

Stars of still smaller mass may exist,
and even be very numerous, without our
having much chance to detect them.

STAR of one tenth the sun’s mass
would shine so feebly, and be so
red, that it would not show, even on
long exposure photographs with power-
ful instruments, unless its distance was
only a very few light-years. Smaller
bodies would be effectively dark.
One, at least, appears nevertheless to
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have been identified. There is a well
known binary pair Xi Ursae Majoris—
one of Stuve’s original discoveries—
which has been abundantly observed for
the last century, and is well toward the
completion of its second revolution, the
period being 59.86 years. From measures
of parallax it appears that the system is
26 light-years from us, while the dis-
tance separating the components aver-
ages 20 astronomical units, ranging
from 12 to 28, on account of the eccen-
tricity of the orbit—that is, from a little
more than Saturn’s distance to a little
less than Neptune’s. A simple calcula-
tion then shows that the combined mass
of the system is 2.3 times the sun’s. The
positions of the stars in the heavens have
been observed separately and it has thus
been found that the fainter star has 77
percent the mass of the brighter, mak-
ing their masses 1.28 and 0.99 times the
sun’s.

So far, all is commonplace: but both
components, when observed spectro-
scopically, show, beside the slow changes
due to motion with the 60-year period,
much more rapid oscillations, proving
that each of them is attended by a com-
panion too faint to be directly visible.
For the brighter component, the revolu-
tion of the companion takes place in
1.83 years. Shortly after this fact had
been discovered spectroscopically at the
Lick Observatory, Hertzsprung, who
was engaged, with great success, in de-
veloping methods for accurate photo-
graphic observations of double stars,
found that his observations of this pair,
unlike others, did not follow the smooth
ellipse corresponding to the 60-year
period, but showed a superposed os-
cillation, with a period of 1.8 years. It
is the center of gravity of the bright
star and its companion which follows
the exact ellipse, and, by careful study
of the measures, it was found that the
average distance of the bright star from
this point was 0.4 times the earth’s from
the sun, and that the orbit was turned
almost edgewise toward us, being in-
clined 84° to the apparent “plane of the
sky.” The orbit of the main pair is in-
clined 57°, and the two orbits are so
placed that their mutual inclination
is 28°.

Now the distance separating the
bright star from its invisible companion
can be calculated from Kepler’s Laws,
and comes out 1.6 astronomical units.
Hence the invisible companion is three
times as far from the center as the bright
star, and only one third as massive. We
know the combined mass, and so can
conclude that the principal star has 96
percent of the sun’s mass (which is
reasonable since it is of nearly the sun’s
brightness), while the faint component
has but 32 percent the mass of the sun.
Such a body would still be a star, giv-
ing out about 1/250 of the sun’s light,
and hotter all over its surface than an
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electric furnace: but no existing or pro-
jected telescope would enable us to see
it so close to its bright neighbor.

The fainter member of the wide pair
is also a spectroscopic binary. Berman,
at the Lick, found that the period was
only 3.98 days, and the orbit very small.
The whole change in distance from us,
as the visible star sweeps ’round this
orbit, is but 350,000 miles. The real
diameter of the orbit may be more, since
it is possible that its plane is turned
almost flatwise toward us. So we assume
that its inclination is the same as that
of the wide pair. We find that the star
is 205,000 miles from the center. But by
Kepler’s Laws, as before, we can show
that the companion must be 4,500,000
miles from its primary. It follows then
that the companion is only 1/21 as
massive as the others, so that the masses
are 0.945 and 0.045 times the sun’s. The
larger mass is again a normal star, but
the smaller one is without parallel in
our observational experience, with little
more than a quarter of the smallest pre-
viously known stellar mass.

INCE the relation between the mass
and the heat-radiation of a star is
founded on good theoretical principles,
we are fairly safe in estimating that such
a body should give out about a millionth
part as much heat as the sun. Its di-
ameter is not so easy to estimate, but if
we guess at a tenth of the sun’s, we are
probably not far astray. This would
make the radiation per square mile
1/10,000 as great as for the sun, which
demands a surface temperature 1/10
the sun’s, or about 600° absolute—be-
low a red heat, and thus the body would
be dark, though not cold.

When stretched so far, however, the
theory breaks down, for it assumes that
the body is a purely gaseous mass. At
any such temperature, there would pre-
sumably be a solid surface.

It is rather hard to decide whether
such a body should be called a very
small star or a very big planet. It is so
small, and must be so faint, compared
with its primary, that it seems planetary.
On the other hand, its mass is 50 times
as great as Jupiter’s, and it is very
probable that it is radiating enough heat
on its own account to keep its surface
hot even if not shining visibly.

There may be any number of such
bodies in space. It is only by a combina-
tion of favorable accidents that we ob-
tain evidence of this one.

It is fair to remark that the smallness
of this companion is not fully proved.
It may be that the four-day orbit is in-
clined at a low angle—in which case the
division of mass between the two bodies
is less unequal. But, since the two
known orbits in the system are highly
inclined, this is highly improbable—in
the writer’s judgment, at least.—Prince-
ton, April 5, 1930,



NE of the biggest personal nui-
sances in America today is that
of faded fabrics. The economic

waste due to this nuisance is enormous,
certainly amounting to as much as
50,000,000 dollars annually. Everybody
can recall instances in which useful
articles of apparel or decoration have
been discarded simply because their
original color has faded to such an ex-
tent that good taste is offended by the
result.

Today, man is more color conscious
than ever before. He demands that his
clothing, from cravat to hosiery, be col-
ored. The pictures in his home are apt
to be splashed with bright, often bril-
liant hues. His car may vary in color
from a dark blue to a bright green. He
is guided in his choice of food and
drink by the natural or artificial color
of the articles offered him. One might
almost say that nothing else so influ-
ences his choice of one article as against
another. Yet, too often the color of the
material he has chosen rapidly fades;
the very property upon which his pur-
chase was based has been destroyed.

Perhaps we should have said that
woman today is more color conscious
than ever before. It is to her, the Ameri-
can housewife, that the nuisance is most
apparent. She deplores it, complains
about it—rarely to the right people—
and the husband pays the bill for the
new frock, the new coat, or the drapery
which is purchased to replace the dis-
carded article—dyed with “fugitive”
colors.

“Will it fade?” is one of the com-
monest inquiries raised by women in
retail buying. More often than not the
seller evades the question, or says blunt-
ly that the color cannot be guaranteed.
In this day of scientific advancement on
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Dye Fallacies . . . Few Cents Determine Fast or

Fugitive Dye ... Dyeing Economics ... America

Makes Fast Dyes ... Public Must Demand Them

By DR. JOHN H. SACHS

HE author of the accom-
panying article is one of the
Bl foremost authorities on dyestuffs
in this country, and has been
prominently identified with the
dyestuffs industry since its in-
ception on its present basis in
America about 19 years ago. He
is now an executive advisor on
fine dyes in the main office of
E. I. duPont de Nemours &
Company.—Editor.

all fronts, and especially with the Amer-
ican chemist leading the world in ac-
complishment, it is only natural that
women should begin to wonder why
something is not done about this fad-
ing color nuisance.

The chemist’s answer is that some-
thing has been done. As far as he is
concerned there is no reason whatever
why every fabric, regardless of its
quality or price, should not be dyed in
colors that will last fully as long as the
fabric does itself under any reasonable
service to which it is put. The nuisance
and economic waste of fading fabrics—
in draperies exposed to the sun, in
gowns and wash dresses, in men’s ap-
parel, throughout the whole range of
fabric uses, in fact—are entirely un-
necessary.

Y, then, the nuisance and how
can it be stopped? Why the huge
waste? Why faded fabrics at all? Here
again the answers are plain. However,
in order to understand them it is neces-
sary, first, for one to know something of
the history and nature of the materials
in use today for the coloring of fabrics,
that is, the dyestuffs, or more specifically
the coal-tar dyestuffs. This knowledge
is essential to intelligent action.
Prior to 1856, all dyes were of animal
or vegetable origin, obtained from the
juices of berries, from roots, plants, the
sap of trees, or, in the case of cochineal,
simply by grinding the dead and dried
cochineal bug. Then a young English
chemist, William H. Perkin, acciden-

tally discovered the first coaltar dye-
stuff. He was trying to find a laboratory
method for making quinine. In one ex-
periment he sought to determine what
would occur by the oxidation of aniline.
The result was a black tarry substance
which dissolved in alcohol to a beauti-
ful reddish violet solution—mauve. This
was the beginning of the coal-tar dye-
stuffs industry.

Coal-tar is a common by-product of
the manufacture of coke. It is a heavy,
black, viscous liquid with about the
consistency of molasses. Its importance
to the chemist came with the discovery
that many of the products of nature
when broken down are nothing but de-
rivatives of three or four of its most com-
mon constituents: benzene, toluene,
naphthalene, and anthracene. The dis-
covery was like tearing down a house
to find that it was built of bricks, mor-
tar, wood, and nails, but with an im-
portant exception. There are many kinds
of bricks, mortars, woods, and nails.
whereas benzene, toluene, naphthalene,
and anthracene are the same the world
over. Regardless of where they are pro-
duced, whether in England, Germany,
America, Japan, or in the wilds of
Borneo, they are exactly and unvarying-
ly one thing. Add a molecule or take
one away and they become something
else entirely. '

Very well then, the chemist argued,
if nature combines the elements into
compounds that can be broken down
into the same products that are con-
tained in coal tar, why not begin with
coal tar and reverse the process wher-
ever it is commercially feasible to do
so? This is exactly what English and
German chemists did. Starting with an-
thracene they produced alizarine, the
valuable substance in madder, a plant
dye. Not content to stop there, new dyes
unknown in nature were soon produced
from alizarine, while dyestuffs more
valuable than alizarine were made from
anthracene.

The early nineties saw the first suc-
cessful manufacture of indigo from the
coal-tar derivative benzene. There fol-
lowed a procession of other valuable
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dyes of every conceivable shade and
brilliance, all obtained from a few sub-
stances found in the black, sticky by-
product. It was learned that by combin-
ing these substances with one another,
or with their derivatives, or with other
common chemicals, it was possible to
produce literally thousands of colors.
Most of these colors are of no use com-
mercially, but on one point they have a
common characteristic that is as certain
as night following day; that is, wher-
ever applied, or by whomever applied,
the same methods bring the same re-
sults. Each color compound is absolutely
definite.

This is a vital fact for American wo-
men to remember in coming to an un-
derstanding of why one dress fades and
another does not. The modern coal-tar
dyestuffs are definite chemical com-
pounds, usually of very high purity.
Two cooks using the same materials, fol-
lowing exactly the same recipe in mix-
ing these materials and baking two
cakes under like conditions of tempera-
ture and time will produce identical
articles. In just the same way will two
chemists, using the same materials and
recipe, arrive at identical dyestuffs.
Thus, it follows that synthetic indigo
made in America is similar in every re-
spect to indigo made in England, Ger-
many, or Japan.

The same may be said of any com-
mercially important dyestuffs. No matter
where made, it behaves similarly in its
method of application to the fabric. It
imparts the same shade and depth of
color. If it be a “fast” color made in
Germany, then it will be “fast” also if
made by the same process in America.
On the other hand, if it be a “fugitive”
color made in America, it will be a
“fugitive” color if made anywhere else
—in England, Japan, or Germany.

ET us assume that there are a thou-
sand dyes of commercial importance.
This means that a thousand definite
chemical compounds are being manu-
factured in the world today and used as
dyestuffs; the important fact to under-
stand here is that each country having
a dyestuffs industry manufactures, for
the most part, the same compounds as
does any other country. Indigo is being
produced synthetically today in at least
seven countries, alizarine in at least six
countries, while some of the less impor-
tant colors—specialties—might be man-
ufactured only in one.

If all this be true, why, then, the fault
of faded fabrics? Is it due to the in-
feriority of American-made dyestuffs?
Or is it because the American chemist is
not so skilled as his English or German
brother? Is he unable to make the more
complicated compounds, which, as a
rule, are the better dyestuffs?

The answer to all these questions is an
emphatic “No ”
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There are many coal-tar dyestuffs
with which any fabric can be dyed to
any particular shade. Some of these dye-
stuffs may be very cheap in comparison
with others. Therefore, any desired
shade can be obtained on any fabric
either with a cheap and probably fugi-
tive color or with an expensive and prob-
ably fast color, it being almost generally
true that the fast dyestuffs are the more
complicated structurally and henceforth
the more expensive. Why, then, are
cheap and fugitive colors manufac-
tured ?

OR many purposes fast colors are
not necessary. During the Christmas

season reds and greens predominate in
wrapping paper, ribbons, and decora-
tions. The wrappings and ribbons are
soon discarded and destroyed. Further-
more, many colored fabrics are never
exposed to sunlight; hence the colors
need not be sun-fast. In many cases it
would be sheer waste to employ expen-
sive dyestuffs for materials which, hav-
ing served their purpose, are soon
deliberately destroyed. But herein lies
the answer to the question of faded
fabrics. Cheap colors are available. In
too many cases they are used for a pur-
pose for which they are entirely un-
suited. This is the genesis of the
nuisance and a just cause for complaint.

In the early years of the
World War, the American
textile industry was serious-
ly handicapped by the lack
of dyestuffs and other chem-
icals necessary to the indus-
try, which up to this time
had been readily procured
from Germany. In despera-
tion, some of the firms en-
gaged in this business
began to manufacture dye-
stuffs and other chemicals
they required. Obviously,
the first colors produced
were the simpler ones,
which, as a rule, are the
fugitive ones. And who can
forget the result? For a pe-
riod of about five years no
dependence could be placed
upon the color in any dyed
or printed fabric. It was
during this time that the
American public was edu-
cated to believe that Ger-
many alone possessed the
chemical skill to manufac-
ture fast colors. And, in
fact, this was the case at
that time.

But the later years of the
war saw the birth of a really
great American dyestuffs in-
dustry. And the decade im-
mediately following the war
witnessed the growth of this
lusty youngster into a full-
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grown adult. In no other field of the
chemical industry was growth as re-
markable as in the manufacture of dye-
stuffs. Practically all colors on which
the Germans had enjoyed a monopoly
until 1914 were scrutinized by the
American chemist. He studied their
properties and the technique of apply-
ing them to fabrics; most important of
all, he developed processes for their
manufacture, to get the same definite
chemical compounds, mind you, that
hitherto had been manufactured only
in Germany. As a result, there are today
in America a number of well-estab-
lished, reputable firms engaged in the
manufacture of reliable dyestuffs.

The answer to the problem of faded
fabrics comes with an understanding of
the cost of dyestuffs in relation to the
value of the fabrics on which they are
applied; in other words, the value of
the dyestuff in a $50 gown or a $50 suit
of clothes. In the gown the color may be
worth from five to 30 cents, in the suit
from,15 to 50 cents. But there are many
gowns, many suits, and many yards of
merchandise sold from the piece each
year. When the cost of dyestuffs in a
single gown, suit, or yard of cloth is
multiplied by the number of gowns,
suits, or yards of cloth, the aggregate is
an item that must be given considera-
tion. Let us develop this thought.

Exemplifying the spirit of the dyestuffs industry. The demand
keeps this plant working 24 hours a day, seven days a week
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At least 30,000 dyes have been made from coal-tar, of which about 1000 are
used commercially. In this family tree of six common dyes, we see how they are
derived chemically from the four important raw materials contained in coal tar

Suppose a housewife desires to pur-
chase 20 yards of an ordinary cretonne
ranging in price from 20 cents to one
dollar per yard. She visits a department
store and chooses a pattern that meets
her fancy. She makes a choice of a cer-
tain combination of colors which par-
ticularly pleases her. When she inquires
about the fastness, the salesman informs
her that he believes the material to be
dyed with fast colors. The housewife
does not consider that the value of the
dyestuff in the fabric she buys is indeed
a very small part of the price she pays
for it. It can be safely said that the value
of the dyestuffs in her 20 yards of cloth
varies from 10 to 80 cents; that is, from
one half cent to four cents per yard. She
does not realize further that the dyer
printed perhaps 100,000 yards of the
material, or that he charged four to 12
cents per yard for his work, this price
including materials, labor, overhead,
and, of course, his profit. The dyestuffs
alone for this amount of cretonne may
have cost, therefore, anything from 500
to 4000 dollars.

AKE, for another example, a cheap-

er fabric than cretonne—say, per-
cale. This can be dyed or printed for
three cents to six cents per yard, the
cost of the dyestuff alone varying from
one half cent to two and one half cents
per yard. Percale is dyed and printed
by the millions of yards and a single
pattern of 100,000 yards is not unusual.
Simple arithmetic applied here shows
that the dyestuffs for this amount of
material may be worth from 500 to
2500 dollars.

The same facts may be presented in
another manner. Let us consider for any
particular year the value of the impor-
tant textile fabrics produced in America
in relation to the value of the dyestuffs
sold here. For the year 1933 the factory
value of all cotton goods amounted to

874,581,000 dollars; the value of all
silk and rayon goods, 244,261,000 dol-
lars; and the value of all woolen and
worsted goods, 442,399,000 dollars. As-
suming that 50 percent of all cotton
goods and 100 percent of all other
classes of fabrics were dyed or printed,
we have a factory value of 1,123,950,500
dollars for all dyed or printed fabrics.
Now the sales value of all dyestuffs con-
sumed in America in 1933 was 50,500,-
000 dollars. It is estimated that 75 per-
cent of the total dyestuffs consumed was
applied to textile fabrics, the remainder
being employed in the leather, paper,
and other industries. Therefore, the
value of the dyestuffs applied to the
fabrics becomes 37,875,000 dollars. This
is but 3.37 percent of the value of all
dyed or printed textile fabrics. If the
assumption is made that there was an
increase of 50 percent from the factory-
value to the consumer-price of all dyed
and printed fabrics, the relative value of
dyestuff becomes 2.25 percent.

The outlay for dyestuffs and other
chemicals necessary to dyeing or print-
ing is a considerable item to the dyer,
printer, or jobber, the latter the so-
called “converter” of the textile busi-
ness. But in relation to the value of the
material he produces, this outlay is al-
most insignificant. Of course, the dyer,
printer, or jobber is entitled to a fair
profit in the conduct of his business.
But competition is keen in the textile
industry; the printing machines must be
kept turning and the dyehouse must op-
crate. The difference between the cost of
fast color or fugitive color for the 100,
000 yards of material may be the dif-
ference between an idle or busy factory.
The result is a low bid, based on fugi-
tive color, for the dyeing and finishing
job—and the contract for the work is
obtained.

The goods look nice. They are passed
along to the “converter,” the garment-
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maker, and finally to the consumer.
Twenty thousand garments, sold for
perhaps 10 dollars each, means 200,
000 dollars’ worth of second-rate mer-
chandise. This is the result of a saving
of perhaps 2000 dollars in the cost of
the dyestuffs used. Here is the economic
waste.

Recently my wife purchased a cer-
tain amount of medium-priced cretonne
for a chair cover. In due time the cover
was made and placed on a chair which
stood before a window with a southern
exposure. In less than six months the
color, which was originally a clear blue,
had faded into a dirty grey. The color
on the back of the chair, shielded from
the sun, survived. The value of the cov-
ering, at least from an esthetic point of
view, was gone, and it had to be removed
from the chair.

At my insistence my wife returned the
covering to the store from which she
had purchased the material. She was
told that since the advent of American
dyestuffs, and because of the difficulty
of procuring dyestuffs of German manu-
facture, it was no longer possible to
guarantee fabrics against fading. At an-
other time she might have been told that
a medium-priced cretonne did not war-
rant the use of expensive, and there-
fore fast, dyestuffs.

Responses such as these to customers’
complaints are tommyrot. The salesman
does not know the facts. He does not
know that the value of the dyestuffs used
in the merchandise he sells is a very
small part of the cost. And being ig-
norant of this, he does not realize that
the use of a cheap and fugitive color for
the dyeing of any fabric which is ex-
pected to endure for a reasonable season
is an economic waste. He does not know
that America today possesses a really
great dyestuffs industry. He simply is
quoting an “alibi” which has been
passed along by the manager of his
store or perhaps by the wholesale house
from which the goods were originally
bought.

F any fault is to be found with the

quality of dyed fabrics being cur-
rently supplied to the American public,
the fault lies entirely with an apathetic
public. Better dyestuffs are available to-
day than ever before. When the public
is educated to dispute intelligently the
arguments of the misinformed sales peo-
ple, when they are insistent upon fast
dye fabrics, then such fabrics will be
available at only a trifling increase in
cost. Fast colors are available for every
reasonable purpose and, in using them,
the printer and dyer can still make a
fair profit. There is no reason whatever
why the buyer should not demand a
guarantee of fastness in the color of
the fabrics which he or she purchases.
The guarantee will come when the de-
mand is general.
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Chemistry Points the Way . . . Soy Beans . . . Tung
Oil ... Starch ... Wood Pulp. .. Cotton . .. Rayon

By L. F. LIVINGSTON

President, American Society of Agricultural Engineers

EARS of scientific research are

behind the idea of the industrial

use of farm crops as raw materials.
World changes in agriculture are tend-
ing to make nations more and more
self-sustaining, which means that we
must broaden our markets at home.
One way to do this is by cultivating on
American soil those agricultural raw
materials we now import. The other way
is by finding new uses for our crops in
our manufacturing industries. We are
following both of these methods of de-
velopment.

Soy beans furnish the almost perfect
example. Introduced in this country over
a century ago from China, they were
first grown in the South. Acreage was
limited, however, and the beans were
fed mainly to hogs, regardless of the
fact that soy-bean oil was being im-
ported from China for use in the paint
industry. Then research tackled the
problem and a wholly different story
may be told today.

In 1935, almost 5,500,000 acres in
27 states were planted to soy beans
alone. This was an increase of one third
over 1934. Almost 21,000,000 pounds of
American-produced soy-bean oil was
used by industry. About half of this
went into the making of paint and var-
nish. The balance went into soaps, lin-
oleum and oilcloth, printing inks, edible
compounds; and various other industrial
products including automobiles. Gear
shift knobs, engine distributor covers,
ornamental door handles and other
parts of automobiles are now being
made out of soy-bean meal. Chemists
have found more than 300 possible uses
for it.

American factories buy nine tenths of
all the tung oil China produces, al-
though American-refined tung oil is
superior. Southern farmers aiming at
this market now have 250,000 acres in
tung trees—it will require one million
acres or more to fill the national de-
mand. The American textile industry’s
annual imports of starch mount to
hundreds of millions of pounds, and we
are doing something about that too.
Only recently at Hattiesburg, Missis-
sippi, it was proved that a better starch

is yielded by Southern sweet potatoes
at a return of 40 dollars per acre to
the farmer for the starch alone.

The Farm Chemurgic Council es-
timates that 50,000,000 acres .may be
planted to industrial-use crops within
the next ten years “if man sets himself
to the task.” The Council estimates
8,000,000 new acres to provide wood-
pulp for paper and paper stock, a fore-
cast that is based on the success of the
experiments by Dr. Charles H. Herty
with fast-growing southern pines. A pa-
per plant to utilize southern pulpwood
is now being built in Georgia at a cost
of 4,000,000 dollars, which is concrete
evidence of what industry thinks of
Doctor Herty’s proposition. It is estim-
ated that the use of cotton as a rein-
forcing material in road construction
will consume the output-of 3,000,000
acres. Displacement of flaxseed and
linseed now imported would add 3,500,-
000 acres to the American farmers’
income-producing plant. And so it
goes. The movement is yet in its in-
fancy.

HE South abounds in unexplored
possibilities for new crops. In south-
ern Florida they have found that coffee
and cacao may be grown if sheltered
by larger trees. Rubber from American-

grown plants is still a possibil-

ity. Artificial temperature con-

trol, to protect plants such as

the tung tree from winter frosts,

is gradually being developed to

a practical stage, and what
vistas that will open to southern growers
only the future can tell.

In 1920, two thirds of the casein used -
by American industries was imported.
By 1934, all but 4 percent of the needs
for this dairy by-product were being
supplied by home producers, who, with
chemical and engineering aid, found it
possible to compete with the dairymen
of Argentina and elsewhere.

Through chemical conversion into
cellulose, the uses of cotton have be-
come literally hundreds. Cotton seeds,
once a waste, now have a value of over
200,000,000 dollars in a cotton crop of
1,500,000,000 dollars. Cotton-seed oil,
hulls, linters, meal, and cake, all have
become valuable materials. Coated fab-
rics such as “Fabrikoid” consume cot-
ton by the millions of pounds. Cotton
enters into the manufacture of cements
for leather, textiles, and paper; into
water-proofing compositions, smokeless
powder, gun cotton, blasting gelatin,
coal mine explosives, toilet articles,
electric insulators, motion-picture film.
golf balls, and women’s fingernail polish.
The list is almost endless. Rayon is per-
haps the outstanding example of chemi-
cally-wrought change in a raw material.
This first man-made textile fiber, while
it might be said to compete with cotton,
at the same time really is cotton meta-
morphisized. And as rayon it has taken
its place in fields where cotton as such
never has entered. In the aggregate, it
is said that the chemist has added
10 dollars per bale to the normal-time
value of the cotton crop, and there is
as yet no reason to believe that all the
possibilities in cotton have been ex-
hausted by research.

THE MANY-SIDED SOYBEAN
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These and other uses of the soy bean are described in the text
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Figure 3: Schmigdall. Illinois

Figure 4: Lester. California
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THE TWELVE-

LITTLE more than a decade ago

this magazine published an article

telling how a group of amateur as-
tronomers in Springfield, Vermont,
made their own astronomical telescopes.
The response to that article suggested
the publication of a book of instruc-
tions for making telescopes, since no
hook was available. A book was pre-
pared and given the title of “Amateur
Telescope Making.” That book first ap-
peared just ten years ago this merry
month of May, and there was then a
question whether the edition of 3400
copies would be completely disposed of
even within the lifetime of those who
prepared it. Instead, the edition lasted
two years and it started a new hobby
rolling in the U.S.A. Since that time it
is estimated that more than 10,000 tele-
scopes have been made by American
amateurs.

Ten years ago the receipt of an actual
photograph of a telescope made by an
amateur was a rare event in the editorial
offices, but today scores of them, received
from readers all over the nation and all
over the world, lie in a toppling pile on
the corner of one editor’s desk. Most of
them depict instruments of ten-, eight-, or
six-inch diameter—the latter is the usual
beginner’s size—but 12 of them happen
to be of 12-inch instruments, all of the
reflecting type, and these have therefore
been sorted out for feature presentation.
They suggest how far the telescope mak-
ing hobby has gone since May 1926,
when the attempted amateur construc-
tion of so large a telescope would have
indicated either outstanding skill or out-
standing hardihood. “The Twelve-Inch

Figure 5: Tarbell. Missouri

Club” has no headquarters, no officers,
no dues and, in fact, no corporate exis-
tence, other than on these two pages. Its
12 members live in seven different states,
from Massachusetts to California, and
have never seen one another. They meet
for the first time on these pages.

OUNTED on a wooden trunk with
casters, so that it may be wheeled
out of doors, is the telescope shown in
Figure 1, made by J. Arthur Pedersen,
2390 Monterey Road, San Marino, Cali-
fornia. The tube is skeletonized, leaving
the 12-inch concave mirror clearly vis-
ible -in the photograph. Instruments of
this size will magnify from 100 to 500 di-
ameters, depending on the state of the
atmosphere at the time they are used. The
changeover from one power to another
is made in five seconds, merely by sub-
stituting one small eyepiece for another.
Figure 2 shows a telescope made by
John E. Haskell, 729 North Main
Street, Springfield, Missouri. It has a
12%%-inch mirror of Pyrex coated with
evaporated aluminum, and, with a 700-
pound car wheel which forms the base
on which it stands, it weighs 1250
pounds. The eight-foot tube is made of
16-gage sheet iron and the polar axis of
2 11/16-inch steel. All the material ex-
cept the glass was purchased from the
junk yard, and the total cost fell less
than 100 dollars. “Mars is fine and Ju-
piter’s belt and his fifth moon are easily
seen,” the maker states.

Figure 3 is a photograph of an instru-
ment built by C. H. Schmigdall, a maker
of boring and milling machines, 307 Cass
St., Peoria, Illinois. It is shown mounted
merely temporarily on four legs, prelim-
inary to remounting in an observatory

Figure 6: Dietz. California
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dome of 14-foot diameter. It took two
years to build this telescope, including,
of course, making its paraboloidal mir-
ror.

Figure 4 was sent by the “Amateur
Astronomers of Long Beach,” California.
This “twelve-inch” is really a 1214-inch
with a Pyrex mirror, a tube 15 inches in
diameter and axes made of Ford housing
assemblies. A drive, to keep the tele-
scope in slow motion in order to offset
the earth’s rotation, is made of an au-
tomobile pump through which water
escapes in an adjustable fine stream.
William Edward Lester, 5327 Linden
Ave., Long Beach, was the maker of this
telescope.

IGURE 5: E.D. Tarbell, 2235 East 67

Terrace, Kansas City, Missouri, com-
pounded his telescope uniquely: the
secondary mirror (which is a flat) re-
flects the beam of light at an angle, as in
the Herschelian type. But the same mir-
ror, when folded back out of the way,
uncovers a conventional Cassegrainian
convex, working with a diagonal and
“side entrance” eyepiece. Mr. Tarbell
also used Ford housing assemblies but
reports them as being too light.

Figure 6 shows a very steady type of
mounting—a rotatable wooden rectan-
gle, parallel to the earth’s axis, with the
tube swung on pivots between its sides—
as in the next figure. Top and bottom of
the tube are solid, the remainder being
larger and open. Ralph W. Dietz, 2187
W. 25 St., Los Angeles, California, is the
maker. “I have used a magnifying power
of 600 diameters with it,” he states.

Figure 7: Edward Katyll, 3416 N.
Keating Ave., Chicago, Illinois, was the
maker. The solid double yoke is of steel

—four Ford chassis irons fastened to a
12- by 30-inch channel. There is an elec-
tric drive. Weight of moving tube, with
12%-inch Pyrex mirror, 200 pounds. A
very rigid mounting. Total cost 25 dol-
lars.

Figure 8: Clarence T. Jones, an archi-
tect, 210 Glenwood Drive, Chattanooga,
Tennessee, has a whole battery of tele-
scopes of which the one shown, with
semi-skeleton tube like the one in Figure
6, is the largest. It has an electric drive,
fine setting circles and is a neat piece of
construction.

Figure 9: This telescope is a 12V%-
inch Gregorian of 342-inch effective
focal length, built by A. H. Hearn,
Oklahoma City, Oklahoma. The Gre-
gorian is a compound telescope—two
mirrors—in which the image reaches
the eye erect instead of inverted, as in
the Cassegrainian.

Figure 10 shows a 12-inch Casse-
grainian of effective focal length 192
inches, made by C. R. Tinsley, 3017
Wheeler St., Berkeley, California, and
installed at the Mount Wilson Hotel on
top of Mt. Wilson, for the use of guests.
Weight nearly 1000 pounds. Ball bear-
ings on each shaft. Eyepieces, diagonal,
and finder by Kirkham. Telechron drive.

Figure 11: A. E. Dehais, 10 Nixen
Ave., Worcester, Massachusetts, chose
the fork and roller type of mounting and
used an octagonal wooden tube.

Figure 12 shows two smaller tele-
scopes with a 12-inch instrument made
by B. L. Harrell, 105 North 10th St.,
Gadsden, Alabama. Mr. Harrell is col-
lecting photographs of other amateurs’
telescopes.

Figure 8: Jones. Tennessee
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Accurate Instruments Are Essential . .

TRAINING PILOTS TO

. Timed

Turns . . . “Under the Hood” . . . Landing Blind
by Radio . . . Major Problems in Radio Design

“« ADIO flying,” as the public usu-
ally terms the art of following
an aviation radio range beam to

its source, maneuvering for a landing,

and finally bringing the airplane to
earth under conditions of storm or fog,
carries with it a broader significance,
for it involves as an essential preliminary
the ability of the pilot to fly “blind”—
aided by instruments alone.
Instrument flying comhines three ele-
ments: controlling the aircraft from in-
formation supplied by the instruments,
the technique of performing certain
definite maneuvers while “blind,” and
the proper maintenance and calibration
of the instruments to insure that their
indications are quantitative and not only

Checking a bank and turn indicator
to make sure of its rated accuracy

qualitative. To this end, the instruments
are accurately calibrated and with their
aid radio serves as a positive guide which
could not be followed in the absence of
instruments.

In order to describe the use of radio
in flight training, and some of the de-
velopments to be faced by the flight stu-
dent when at last he becomes an airline
pilot, it is desirable to preface those
descriptions by an explanation of in-
strument calibration and a system of
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timed turns which make instruction in
“radio flying™ a relatively exact science.

First, the air speed meter of the train-
ing plane is carefully installed, checked
and calibrated within close limits. Next,
the altimeter and rate of climb indica-
tors are calibrated to standard altitude
tables in the laboratory. Then the turn
and bank indicator is calibrated to a
standard rate of turn, so that the turn
indicator hand will move its width when
the airplane is turning at the rate of
three degrees per second, thus enabling
the pilot at this rate to complete a full
circle turn in 120 seconds. Engine in-
struments are calibrated against stand-
ards to insure their proper readings.
The instrument man, the instrument
shop, and calibrating methods become,
therefore, inseparable parts of instru-
ment flying and apply indirectly to radio
flying.

The flying student begins his study
of the technique of following the dron-
ing on-course radio beacon while yet on
the ground, by becoming familiar with
the aircraft instruments, their limita-
tions and virtues. He is shown the meth-
od of calibration and given necessary
instructions. Thereafter, while flying
“under the hood,” he is required to

make all turns by watching the turn indi~
cator hand and checking against time.
The importance of this requirement will
be seen later when we discuss a specific
flight by radio.

In the training planes, the students,
on first flights, practice straight flight
and timed turns. This, it must be re-
membered, the student does without
viewing the ground. In fact, throughout
his first 20 hours of flight instruction, he
can see nothing in the darkened cockpit
but his instruments. He must get the
turn hand in position in 10 seconds, and
recover from a turn in the same period
of time. Soon he learns three positions
of the turn indicator hand: left timed
turn position, right timed turn position,
and straight for straight flight.

EXT, he flies definite headings,

learning to fly by compass without
losing altitude or changing speed or
direction. Finally, he considers his
clock, timing himself as he executes 90,
180, and 360 degree turns. Having mas-
tered these turns, he next flies the ship
from an altitude of 500 to 3000 feet,
adding timed spirals to his former timed
turns, next moving into shorter turns
of 12, 20, 30, and 40 degrees, still using
units of time as his guide.

All this is leading up to the pilot’s
introduction to the radio beam and fi-
nally to landing by radio. While not all
students actually are permitted to follow
the landing beam to a landing, most of




F LY THE BEAM

By ALLAN F. BONNALIE

Director of Technical Instruction, Boeing School of Aeronautics

the advanced student pilots make ap-
proaches by radio.

When ready for this part of his in-
struction, the student, with an instructor
in the other cockpit, climbs to 3000 feet
by means of two timed spirals, one left
and one right, and intermediate straight
flight, coming out at last on the original
heading. At that level, considered safe
for all eventualities, the instructor or-
ders him to find the beam. Here, then,
is his real introduction to what in the
future will constitute some of his fre-
quent airline experiences.

Not knowing his exact location, he
turns on his radio and flies a pre-deter-
mined compass course, which he knows
will take his plane across the path of a
beam. He first encounters repeating “A”
signals, then the steady “on-course” sig-
nal. But how can he be sure which of the
four legs of the beam he has encoun-
tered? Simple. He executes a 90-degree
right turn to identify the beam. If this
turn returns him to an A sector he knows
from the “pattern” of the legs of the
radio system which beam he has inter-
rupted; he then turns left in a regular
timed turn until he swings again into
the on-course signal and heads for the
cone of silence. The cone of silence is
exactly what the term implies, a relative-
ly silent space directly above the trans-
mitting station from which radiate the
beam’s four branches.

Student pilot under the hood, *blind

LR

On entering the beam at say, four miles
from the field, he knows from instruction
that the beam has a width at that point
of some 1500 feet, that it will narrow,
funnel-like, as he approaches the cone
of silence. He very likely wanders from
side to side, first into the “A” signal sec-
tor, then again into the “N” signal
sector, pulling back each time to the
steady signal (the center of the beam
where the “A” and “N” signals blend)
which will lead him unerringly to his
destination.

HE cone of silence serves as a

definite check on position. When
suddenly the signal ceases, the student
knows he is over the station, approxi-
mately a half mile from the field. Fur-
ther, he knows that the signals will
interchange as he flies out the opposite
beam. If, before, the signal “A” came
in when on the left, it now will reach
him on the right side of the beam.
Though it is not always easy to follow
a beam, particularly in rough air, this
procedure constitutes the elements of
beam flying. Practice usually makes the
tyro pilot proficient.

But the job is not yet half done. Given
the airplane’s position over the cone of
silence, how will it be brought to earth?
While most students are permitted to
make only instrument approaches, oc-
casionally one who is in the proper posi-

Radio receiver test panel for both
high- and low-frequency receivers

tion and is handling the plane correctly
is permitted to land “down the beam.”

The radio-approach-and-landing work
was started at the Boeing School of Aero-
nautics with the Department of Com-
merce Bureau of Standards type radio
landing installation. A Boeing #40 in-
strument-equipped biplane was first
fitted with the radio landing equipment
and experimental antennas for develop-
ment of the system and the method.
Following hundreds of landings, the in-
stallation was placed in a tri-motor
Boeing #80, a seven-ton passenger-mail
plane used particularly for hooded fly-
ing by instrument and radio. Many ex-
perimental landings have been made
with this equipment.

Assume, then, that the large transport
plane has flown through the cone of
silence, with an advanced student at the
controls, headed west at 3000 feet. The
pilot knows that the field lies behind
him on the left. He holds the course for
two minutes, then makes a 40 degree
turn to the right, using the timed turn
for the purpose, holds this new course
for 45 seconds, and then turns left for
70 seconds. This brings him back to the
radio beam, and he now follows its
easterly course, losing altitude at 500
feet a minute until he levels off at 2000
feet.

As he approaches the airway’s radio
beam station, a neon light hooked up
with the cone-of-silence receiver lights
and he continues to hold his altitude,
with an air speed of 110 miles an hour.
The neon bulb is lighted when the air-
plane enters an egg-shaped radio field
set up by a radio marker at the base
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Students calibrating various instruments used in *radio flying”

of the cont of silence, and serves as a
further check on position. This field ex-
tends upward some 12,000 feet, and is
nearly one mile wide at an altitude of
3000 feet.

After passing through the cone, the
student pilot continues flying easterly
on the beam, along which he made his
original approach, for four minutes,
maintaining the same altitude and speed.
He then switches on his landing beam
receiver and makes a timed right turn
to pick up the directional beam and the
landing beam. That turn is made in one
minute, or 180 degrees. Note the time
element, for that is highly important.

The pilot has on the instrument panel
a combination instrument embodying
two hands, one vertical to indicate the
directional beam, the other horizontal
to indicate the landing beam. When the
former is vertical and the latter hori-
zontal, the ship is both on course and
approaching the field at the proper alti-
tude. Should either hand swing away
from these positions, the ship is too far
right or left, too high or too low. There-
fore, all the student need do is keep
those hands crossed at the center posi-
tion to continue his proper descending
path.

HILE watching those hands, the

pilot soon hears a distinctive high-
pitch signal in his ear phones. He now
is crossing a vertical marker beacon,
and knows he is 2000 feet from the field.
Seconds later, he hears a low-pitch sig-
nal. This informs him he is directly
over the edge of the field. By consult-
ing his sensitive altimeter, he determines
whether he has maintained precisely
the correct altitude, which now should
be of the order of 100 feet.

With these invisible markers behind
him, he continues his flight path and
very shortly feels the wheels touch the
ground. As soon as contact is made, he
holds a straight course by watching the
turn and bank indicator to insure a
stop without ground looping. At no time
has he used the altimeter, except as a

check against coming in too low, until
after crossing the second marker.

While the student may not be aware
of the fact, he is making use of the
latest equipment and methods provided
by the Bureau of Standards and the air-
lines, consisting of the radio range
beacons and vertical marker beacons of
two types—the egg-shaped station mark-
er and the vertical markers: near the
field, and two-way radio communication
maintained by the airlines.

By virtue of a combination of visual
and aural instruments, the student
while making a blind landing need fix
his eyes on only one instrument, the
combination of crossed hands, except for
occasional consultations of his sensitive
altimeter. The station marker, which
sets up the egg-shaped field and lights
the neon lamp, is received on a small,
rugged airplane receiver built at the
Boeing School. It operates on a fre-
quency of 91 megacycles, or 3.3 meters.

The Bureau of Standards landing sys-
tem, consisting of the vertical and hori-
zontal beams, is well known. Both beams
operate on ultra-high frequencies. The
horizontal beam, due to the transmitted
power and reflection from the earth,
describes on its lower edge a path which
curves upward away from the transmit-
ter, thus providing a more positive and
surer guide for landings.

Perhaps the vertical markers are of
greater interest in that they provide
positive indication of the plane’s dis-
tance from the airport, no matter in what
type of weather it may be flying. On en-
countering the first the pilot hears a
1250-cycle tone, and in the second a
250-cycle tone. Single wires parallel to
the ground serve as antennas.

Radio in aviation, whether in training
or commercial flying, involves continu-
ing experimentation. Definite problems
are recognized, and they can be solved
only through careful research. Experi-
ence at the Boeing School may serve as
a case in point.

For a time we maintained ground-to-
plane communication, using the beacon
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receivers on the planes, through the traf-
fic control transmitter in the field flight
house. It soon became difficult, because
of other pressing needs for the micro-
phone, to use this for distinctly educa-
tional purposes. Experimental work was
therefore instituted leading toward per-
fection of a satisfactory high-frequency
transmitter available to flight instructors
on the ground.

One of the major problems of aircraft
radio is the power supply, particularly
for the lighter, instruction planes. In
fact, the biggest problem with radio
even for transport work lies in a suitable
power supply. Our experiments have
been directed toward development of a
small wind-driven generator, mechani-
cally and electrically tied in with the
high-frequency receiver, this unit to be
compact, portable, and light enough in
weight to permit its use with a trailing
antenna, probably from the top of the
rudder or possibly from a mast antenna
which is part of the unit itself.

EW students in training today realize

the complexities of the radio prob-
lems they will face when doing com-
mercial flying. Developments in the
offing promise efficient, time-saving com-
munications thought impossible only a
short time ago. At least one other land-
ing system, developed in the Army and
known as the Hagenberger system, is
under trial. This consists essentially of
two portable marker beacons, placed in
a line at the end of the landing runway.
By using a directional Kreuse loop, the
pilot tunes in on both after having
crossed the first and after several ex-
ploratory flights finally orientates him-
self with reference to the runway. He
finally sets his directional gyro and ap-
proaches for a landing. No means of
positively indicating altitude is yet pro-
vided by this system.

Further, visual broadcasting from
ground to plane, and possibly from
plane to plane, is approaching the point
of practicability. This will take the form
of written messages, received in fac-
simile. It consists essentially of a photo-
cell which scans the message to be
sent in rows of lines. After amplification,
these are transmitted as a rapid series of
signals, which, when received, will
modify the intensity of the writing
mechanism as it traces similar lines.
Such a method will remove disputes
over messages, but complicate the pilot’s
work.

No pilot can be said to be accom-
plished who is not capable of flying a
plane by instrument and radio methods.
In time of stress and strain, he should
be able to utilize both to their utmost
worth. By such methods as have been
outlined are tomorrow’s guardians of
the airliners receiving basic instruction
which will equip them to meet all con-
ditions of flight with skill and precision.



INTERGLACIAL MAN IN AMERICA

New Minnesota Finds May Date Earlier than Last
Glacial Stage . .. Perhaps 20,000 Years Old

By C. E. HAGIE, Ph.D.

Superintendent of Schools, Aurora, Minnesota

OR years archeologists and anthro-

pologists have been seeking for

proof of a glacial age human inhab-
itant of America. In recent years there
have been finds which strongly support
the assumption that man did inhabit
North America during inter-glacial
times. Up to the present time, nothing
that has been discovered has been accep-
ted by a majority of authorities as pos-
itive proof that man has inhabited Amer-
ica for as long as 20,000 years. On the
other hand, it is probably true that most
of the scholars in this field of research
incline to the belief that man has been
here at least that long.

During the past Christmas holiday
period the rumor reached me that work-
men excavating a road cut had dug up
some shiny, black arrow-points. Taking
with me a research worker who was at-
tached to my office, I drove immediately
to the site. I found that the workmen
were excavating in sand and gravel un-
derlying from eight to ten feet of undis-
turbed glacial till made up of fine clay
and rock. The situation was on top of
a hill. Mr. Oscar B. Larson, who had

A 4%-inch spear point taken from
the site described in the article

general oversight of the road project,
gave valuable voluntary co-operation
leading to the examination and photo-
graphing of the artifacts carried away
by the workmen.

The first artifacts to be found had
been shoveled up at a depth of two or
three feet below the lower limit of the
glacial clay, in medium coarse sand.
There followed an immediate scramble
for possession of the points as souven-
irs, which presently led to the point in
the excavation from which the shovelful
of sand came. There a dozen or more
artifacts were dug out and appropriated
within the next few hours. As the over-
lying glacial clay was extremely solid
the men dug back under it two or three
feet. In this way a number of the arti-
facts were taken from under the shelf
of overhanging glacial till, without dis-
turbing the proof that the eight or nine
feet of soil above the artifacts had not
been broken through in making a “deep”
burial.

HE sand from which the artifacts

were taken was somewhat coarser
than that of the cross-bedded, water-lain
strata by which it was surrounded, imme-
diately underlying the slightly reddish-
gray glacial clay. We arrived in time
to examine this coarse sand before it
had been entirely removed by the work-
men in their treasure hunt. Mr. Hill,
my research worker, and I, are convin-
ced that the coarser sand represented
the filling material of a burial in the
stratified sand, at a date before the
last glacial period—which will undoubt-
edly be found to have been the Wis-
consin stage, on this site.

Affidavits have been secured from all
the workmen who actually picked up
artifacts “in place” under the undis-
turbed glacial till. I arranged for Mr.
Hill to remain on the site and check
further developments. He excavated the
small remaining amount of coarse sand
and found one additional artifact, in
place and under the overhanging clay
shelf (central one in the photograph).
This was a broken drill point of milky
white quartzite. A few days later the
temperature dropped to 30 and 40 de-

grees below zero, heavy snows followed
and the field work had to be discontin-
ued until spring advanced.

With the exception of the drill point,
all artifacts (22 now known to have
been found) were made from black ob-
sidian and black, fine-textured basalt.
Eleven of these are now in the posses-
sion of the museum of the Aurora,
Minnesota, High School. From a scien:
tific point of view they may represent
the most valuable prehistoric artifacts
on the continent. If cultures can be ex-
pressed in terms of a type of stone
flaking, as some apparently imply, these
could be classified as transition Yuma.
All of them show some evidence of the
diagonal flaking from side to side across
the face in parallel ridges. Several of
them carry out this feature in a very per-
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A few of the finds made at the
site of the Minnesota discovery
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fect way, while others show it only in
slight degree and very imperfectly.

Professor A. E. Jenks, anthropologist,
of the University of Minnesota, who is
a leading authority on ancient man in
America, visited the site, noted the
glacial till in place and undisturbed.
and remarked: “It looks too good to be
true”. When the circumstances have
been fully verified by the leading au-
thorities in the field of geology the find
will have pushed the dating of man’s
sojourn in America to more than 20,000
years ago.

[Editor’s Note: Only time and de-
tailed investigation will permit the ex-
act significance of the finds described
above to be assessed.]

325



LOODS during the late winter and
early spring of this year have
brought to the fore once again the
necessity for thorough consideration of
the flood control program in many sec-
tions of this country. In working out
the solution, it is not enough to build
levees, dykes, and flood-ways immedi-
ately adjacent to the rivers; it is neces-
sary to go back to flood sources. This
means primarily a study of the retard-
ing effects which forests and plant
growth have upon run-off, and of soil
erosion ‘which has lost to American
agriculture billions of tons of arable
earth.
Through the work of the Civilian Con-
servation Corps, many areas have been

Terracing of cultivated fields along con-
tour lines is of first importance in soil
erosion control. It is very effective in
holding and diverting run-off water, thus
preventing loss of the rich and arable soil

The two photographs below illustrate con-
struction of, and completed, concrete
spreaders. These “sluiceways” are designed
as outlets for the run-off from terraces,
spreading the water into a thin, cascad-
ing sheet which will not gouge out a gully

EROSION CONTROL

reforested recently. The new forest cover
on formerly barren hills and slopes has
done much to retard the melting of snow
and prevent a rapid run-off of water.
Other control measures taken under the
supervision of the Soil Conservation
Service, Department of Agriculture,
have aided further. Mr. H. H. Bennett,
Chief of that Service, says that: “Our
work the last two years in 141 water-
sheds throughout the country indicates
that the volume of run-off water can be

P2
An eroded area typical of many such spots
vation, this field has been so badly washed for

In washes of the type shown below, simple
brush dams and aprons provide a check
against the further loss of soil, and, in
fact, rebuild the land with soil and debris
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CHECKS FLOODS

reduced 20 to 25 percent through the
use of erosion control methods. This is
the margin, in most cases, between mere
high water and destructive floods.”.

" Detention dams, dykes, and similar
engineering measures are essential to
complete flood control in localities
where the hazard is unusually severe.
This control starts with the proper
preparation of the cultivated field, and
terracing is being resorted to in many
localities where, formerly, heavy rain-

» L o —a¥
requiring control measures. Formerly under culti-
25 years that no vegetation could get started

Another simple rebuilder of land is a
staunch log dam, shown below, across a
gully. Any land-owner could build this
easily with materials from his own farm

fall has scoured out entire hillsides.

On these pages are illustrated a vari-
ety of dams and other structures which
have been designed not enly to prevent
the flash rundff of water and scouring,
but also to provide settling basins for
the soil which otherwise would be
washed away..In many cases, such bar-
riers have served to rebuild land where
great gullies were being formed.

There can be no permanent control of
floods, according to Mr. Bennett, until
we have control over erosion of entire
watersheds. To gain such complete con-
trol means that in the future there must
be full co-ordination of efforts in culti-
vation methods, in reforestation, and in
the design of control structures.

! 1.
Above: A series of cemented rock dams
is necessary in some cases where the
gradient is steep and the erosion is fast

Lower left: A weir-type, low dam of field
stones against low posts, with an overflow
apron of stones, has been found satisfac-
tory for retarding flow and loss of soil

Below: An apron of loose, heavy stones,
overlaid with hog wire to hold the stones
in place, prevents the scouring of a hill-
side where run-off of storm water is heavy
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EvrectriIc FrY KILLER

NEW low cost, electric, insect destroy-

er, especially designed for use in
food and dairy plants, as well as in the
home, has been brought out by Edelman
Company of Chicago. This device consists
of a container for pyrethrum extract and
an electrical atomizer built into one case.

Death to flies

The container holds one half pint of the
extract or a sufficient amount to clear out
a space of about 18,000 cubic feet. The
extract is harmless to humans and pets, does
not taint foods, and is non-injurious to
furnishings, fixtures, or tableware.

The pyrethrum liquid is supplied as a
fluid emulsion, and in use the active pyre-
thrum oil floats to the surface, from which
it is-driven at about 160 degrees, Fahrenheit,
as a finely dispersed vapor mist. The:.de-
vice is entirely automatic, it being only
necessary to plug the apparatusinto a con-
venient light socket. There are no moving
parts in the device and it is said to con-
sume only 0.125 kilowatt hours of elec-
tricity in treating a space of 18,000 cubic
feet.

BricaT NICKEL PLATE

NICKEL plating process which de-
posits a film so bright that it needs no
polishing has been perfected by Weisberg
& Greenwald, New York City. A number
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of installations are already in operation:
plating on brass, steel, and zinc die castings.
Deposits produced from this solution are
said to have a mirror-like brightness; the
brightness increases with the thickness of
the deposit, sometimes resulting in cover-
ing up minor imperfections in the base
metal to a considerable extent. This form
of nickel plating is said to be remarkably
ductile.

A similar process of producing “bright
zinc” surfaces was perfected recently by
the R. & H. Division of the du Pont com-
pany.—A. E. B.

WOOD CROPS

FOREST products are tenth in

the big ten of farm crops, out-
ranking 35 other major crops such
as barley, beans, rice, peanuts, and
sugar. Farm woodlands pay their
owners nearly 63 million dollars a
year.

WEIGHT SAVING IN
Dieser. CONSTRUCTION

HAT is probably one of the great-

est forward steps in the Diesel engine
since its invention was noted recently in
England when a new engine, built to replace
a unit in a motorship, doubled the power
of the vessel yet required no more space
than the original unit.

The new engine is rated 4000 brake
horsepower at 109 revolutions per minute
but actually develops 4400 brake horse-
power. Of the double-acting, two-stroke,
four-cylinder type, the new Diesel has a
bore of 27% inches and stroke of 47%
inches. It was built by Richardsons, West-
garth and Company for the motorship Sil-
verlarch of the Silver Line. The Silverlarch
is one of two vessels which the owners are
having reconstructed by J. L. Thompson

and Sons, Sunderland, England, to provide
increased speed.

Construction of an engine having such
a high ratio of power to size has been made
possible by improved design employing
steel and electric welding. Major parts,
such as bedplate and columns, scavenging
air main, crankcase covers, and plates and
exhaust pipe, are all built of arc welded
steel plate. The use of arc welded steel
provided maximum strength and rigidity
per minimum size of members and minimum
pounds of weight. This advantage enabled
the builder to obtain a structure double
the capacity possible with a suitable form
of cast-iron construction.

The bedplate is of special interest in
view of the engine’s power and its com-
paratively low speed. The length of the
bedplate is 22 feet 6 inches, width 14
feet, and depth 5 feet 4 inches. It is of the
tank-top type.

The bottom plate consists of two lengths
of steel plate double butt-welded together
longitudinally. To obtain ‘maximum rigid-
ity, the sump is welded integral with the
bedplate. The columns consist of a mini-

= Courtesy Hnmh Eleetrle (nmpny
Steel bed plate of new Diesel in
which weight is saved by welding
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mum number of pieces of steel plate fused
into one unit by the electric arc. The cast-
steel bearing housings are fixed in the bed-
plate by steel plates welded to them and
to the sides and bottom of the bedplate.
The welding was done with electrodes and
welding machines supplied by The Lin-
coln Electric Company.

Although the aim of the builder was to
obtain a structure of maximum rigidity at
moderate cost without any particular em-
phasis on lightness, the saving in weight
was large. The bedplate weighs approxi-
mately 33 percent less than would be pos-
sible with suitable cast-iron construction.
Actual weight, arc welded, is 29% tons.
Weight, in cast iron, would have been 44
tons., Cost savings were also considerable
due to elimination of patterns and pattern
drawings and to simplified machining.

CELLOPHANE

A BAND 200 miles wide to wrap

entirely around the earth!—
that is the quantity of Cellophane
that has been produced during the
past 10 years.

250,000 TimEs GRAVITY

OR those people who revel in astron-

omical figures, a new ultracentrifuge at
the du Pont Experimental Station, at Wil-
mington, Delaware, should hold much fas-
cination. First of all, it is the second of
its kind in the world, and the first in this
country. It is the largest yet completed for
this purpose. The rotor is designed to oper-
ate for prolonged periods at 60,000 revo-
lutions a minute, thus creating a centri-
fugal force of 250,000 times that of gravity.
Under such conditions a mass of one pound
would weigh 125 tons. The rotor, of heavy
steel, has a peripheral velocity of more
than 20 miles per minute, or approximately
one and one-half times the muzzle velocity
of an ordinary 22-caliber bullet.

This machine is the invention of and was
built by Dr. The Svedberg, professor of
chemistry in Upsala University, Sweden,
and Dr. J. B. Nichols, former student of
Professor Svedberg, who is now on the du
Pont research staff. It is the latest develop-
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The centrifugal research laboratory. Centrifuge is on heavy foundation in back-
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Centrifuge rotor showing the tiny oil turbines at each end of the shaft; and the
two end bearings which house the turbines. Centimeter scale for comparison

ment of Dr. Svedberg’s conception 13 years
ago of a machine to attain “ultra” centri-
fugal forces. Since that time, Dr. Svedberg
has made machines which have stepped up
the attained centrifugal force from 500 times
the force of gravity to 5000 times, to 100,-
000 times, to 200,000 times, and so on until
the high point of 1,000,000 times gravity
was attained at a rotor speed of 160,000
times a minute. The present machine is
slower than that but its superiority lies in

Heavy centrifuge housing in raised
position. Rotor is in the center

o

ground, camera in striped tube, and control board and stroboscope in foreground

the fact that its 60,000 r.p.m. may be main-
tained indefinitely. It is driven by tiny
oil turbines on each end of the rotor shaft,
and requires an hour to accelerate to full
speed and an hour to decelerate.

In using the ultracentrifuge, the liquid
material to be studied is placed in a small
cell inserted in the rotor. This cell has
transparent quartz windows, and in the
massive steel chamber which encloses the
rotor are corresponding windows or peep-
holes. By directing a beam of light through
the windows, the observer can note the
effects of the centrifugal force.

If, for example, a solution of a colored
substance in a colorless liquid is centri-
fuged, the observer may look through the
windows and see the boundary of the color-
ed dissolved substance move toward the
bottom (outer) part of the cell. In order
to obtain exact measurements, however,
photographs are taken at suitable intervals,
and from these photographs the rate of
settling of the dissolved substance can be
calculated. Knowing the rate of settling
and other readily determined characteristics
of the system, the size of the particles or
molecules can be calculated. In taking the
photographs, an image of true size is de-
sired, and errors of parallax must be vir-
tually eliminated; consequently the camera
plate is 18 feet from the cell, the camera
itself being nine feet long. On the photo-
graphs, distances as small as one twenty-
five thousandths of an inch are readily
measured.

When both the dissolved substance and
the solvent are colorless, a beam of light
passing through the cell is refracted or
“bent,” and the amount of the bending in-
dicates the concentration of the invisible
dissolved substance in that part of the cell
as it settles to the bottom.

The speed of the rotor is measured by
means of a stroboscope, which is simply a
slotted disk driven at variable but known
speeds through which the high-speed rotor
is observed. When the rotor and the strobo-
scope are in step, flashes of light pass with-
out interruption through both openings and
the speed of the rotor is equal to the speed
of the stroboscope disk times the number
of slots it contains.

With the ultracentrifuge, Svedberg and
his collaborators have determined the mole-
cular weight (particle size) of various pro-
teins, those substances so important in all
living things. Quite unexpected results were
found. Thus, contrary to all other kinds of
giant molecules, many of the proteins were
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found to be homogeneous; that is, to con-
sist of molecules all of the same size. No
other molecular weight technique is cap-
able of revealing this information.

Another important fact, the significance
of which is not yet clearly understood, is
that the molecular weights of the homo-
geneous proteins are simple multiples of
a basic unit, 34,500. That is, for some cur-
ious reason, the protein molecule appears
to consist normally of 1, 2, 3, 4, 6, 12,
24, 48, 96, or 192 “bricks,” each weighing
34,500 times the weight of the hydrogen
atom. No homogeneous proteins of inter-
mediate size have been found.

“Just what scientific advances will be
achieved with the ultracentrifuge in the
years to come is impossible to predict ac-
curately,” said Dr. Kraemer, du Pont re-
search chemist. “But we do know that the
pioneer work of Svedberg, Nichols, and
their collaborators has provided a new
tool having exciting potentialities in the
field of colloid chemistry, which field in-
cludes the chemistry of giant molecules,
of which such commercially important sub-
stances as cellulose, glue, resins, rubber,
and starch are but a few examples.”

TaeE “HINDENBURG”

HE new German Zeppelin, LZ-129, has

been christened the Hindenburg and
has passed its flying tests with perfect
success. If the wonderful record of the
Graf Zeppelin over the South Atlantic is
borne in mind, there is little doubt that
the same regularity and safety may be ex-
pected in the service of the new airship
over the North Atlantic.

Thanks to the courtesy of W. E. Daorr,
chief engineer of Luftschiffbau Zeppelin,
the company that constructed the ship, we
are able to give a brief description—it is
impossible to give a detailed account of a
craft of this complexity and size—of the
Hindenburg.

The most remarkable fact that emerges
from Mr. Dorr’s statement is the diver-
gence of American and German viewpoint
in regard to airship construction. In the
United States, the Airship Survey Com-
mittee is carefully and systematically in-
vestigating the subject of safety, and is
carrying out a long program of research to
provide a better basis for structural cal-
culations and design. At Friedrichschafen,
the Zeppelin company, with 35 years ex-
perience in the art and a marvelous record
of safety in commercial operation, is per-

803.82 FT. >
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A wind-tunnel model of the Hindenburg

fectly content to build its latest ship on
very much the same lines as its predecessors,
although many improvements and refine-
ments appear in the new design.

There is a striking difference between
the Hindenburg and the Graf Zeppelin, but
this is mainly in size. While the LZ-129 is
only a few feet longer than the Graf
Zeppelin, it has a considerably larger

diameter and holds 7,063,000 cubic feet of

A= ] -
Looking forward along the catwalk;
partly inflated gas bags at sides

gas instead of the 3,708,000 cubic feet of
the smaller vessel. This huge volume gives
the Hindenburg the distinction of being
the largest airship ever built, far exceeding
in capacity the 5,000,000 cubic feet of the
Akron and the Macon.

We do not propose to discuss here the
almost tiresome question of whether the
flying boat or the airship will be the more
successful in transatlantic operation, but
one thing is quite clear; the Hindenburg
will be able to carry quite a respectable

GAS VOLUME
7,063,000 CU.FT.

146.65 r'r.——‘
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LZ- 129 X CONTROL CAR

payload, at a moderate speed, and it will
be perfectly capable of making a non-stop
flight from Europe to the United States,
with a range in miles which will be more
than double that required. There will be
no question of flying a southerly route via
Bermuda and the Azores. The Captain will
merely seek a great circle route, with due
allowance for weather conditions, between
the points of departure and arrival.

Specification and Main Dimensions of
the Hindenburg:

Length, 803.82 feet.

Height, 146.65 feet.

Largest diameter, 135.17 feet.

Fineness ratio (length divided by maxi-
mum diameter) 6 to 1.

Total lifting gas volume 7,063,000 cubic
feet.

Number of gas cells, 16.

Gross weight with equipment and fuel,
430,950 pounds.

Payload (passengers), 15,470 pounds.

Payload (freight and mail), 26,520
pounds.

Total lift under standard conditions,
472,940 pounds.

Power Plant: 4 Mercedes-Benz Diesel
engines of 1100 horsepower each.

Auxiliary Diesel-electric generator en-
gines, two of 50 horsepower each.

Maximum Speed, 84.4 miles per hour.

Cruising Speed, 78.1 miles per hour.

Range at cruising speed, 8750 miles.

Maximum capacity, heavy fuel oil,
143,650 pounds.

Crew, 40 men.

Number of passengers, 40.

Why Was Fineness Ratio Reduced? In
one of our illustrations, the wind tunnel
model of the LZ-129 is shown in fictitious
flight. The model appears rather stumpy
compared with the Graf Zeppelin, and it
may be asked: Why was the fineness ratio
decreased? It appears that, on the whole,
the air resistance of the “fatter” airship is
less in proportion to the volume displaced,
and the shorter length also means less
bending moments to be resisted by the
girders. These are good and sufficient rea-
sons for the change. But a long airship is
apt to be more stable, a shorter one more

ENGINES, 1100 HP EACH . controllable. There was some little doubt
HINDENBURG" in the designer’s mind as to whether there
B _ would be enough stability. From the flight
i ’ tests, however, the conclusion was reached
that just the right compromise between
1%}%‘68"2351 stability and maneuverability had been
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achieved.
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Manual Control: The steering of a steam-
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LZ-427
"GRAF ZEPPELIN"
Comparison drawings of the Graf Zeppelin and the Hindenburg

ship is associated in our minds with a
“donkey engine” or some similar contri-
vance for increasing the power of the helms-
man. It has often been stated that with very

T
FIVE GAS ENGINES, 550 HP. EACH
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The passenger lounge and promenade, starboard side, on the Hindenburg

large airships a form of servo-control would
become necessary. But the Hindenburg is
still manually controlled from two large
wheels in the steering room, with cables
over pulleys going to the rear of the ship.
The secret lies in the very delicate aerody-
namic balancing which has been secured
in both the rudder and elevator surfaces.

Fire Precautions: Americans interested in
airship development have been somewhat
disappointed by the length of time con-
sumed in the construction of the Hinden-
burg, and the delays in final completion.
Mr. Dorr explains that this was due to
some important and fundamental changes in
the design, related mainly to safety. In the
original plans, which were for a model
termed the LZ-128, gasoline engines were
specified, with either hydrogen or “blaugas”
for the gas cells, with the hydrogen or blau-
gas to be burned in the motors as loads
became lighter and gas had to be valved
out.

The present airship power plant uses
Diesels, burning heavy fuel oil; also, while
hydrogen is being used on the first flights,
provision has been made for internal, rela-
tively small cells of hydrogen, surrounded
by helium gas. The fire hazard is thus great-
ly diminished and the hydrogen can be used
for maneuvering, thus avoiding losses of the
expensive helium. Other precautions against
fire in the form of numerous and well placed
fire extinguishers are employed. As a re-
sult, passengers will enjoy the privilege
of a smoking room—a boon to restless per-
sons on a long trip.

Certain additional precautions against
fire have been taken in the smoking room.
Its walls are covered with a veneer of pear
tree wood, which is almost as non-inflam-
mable as asbestos. The doors to this room
can only be opened from outside, or by a
push button at the sole command of the
steward. This feature is counted upon to
prevent passengers from leaving the smok-
ing leunge while carrying lighted cigars
or aigarettes. The door is also said to form
an “air lock.” The ash receivers are also of
a special type. When a lighted cigarette is
thrown into one of these receivers the burn-
ing stub is automatically extinguished!

Power Plant: The four Mercedes-Benz Die-
sels are the most powerful high-speed
Diesels-ever built. It.took time and trouble
to develop them, and therein also lay part of

the delay. In American practice, reversible
pitch and swiveling propellers have been
employed. The swiveling enabled the crews
of the Akron or Macon to place the pro-
pellers in a horizontal plane of rotation, to
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One of the power gondolas

assist in up and down maneuvering. With
the Diesels of the Hindenburg, no such
complex mechanism is required. The en-
gines can be reversed; the swiveling feature
is a loss which is probably compensated for
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by the greater reliability of a simpler drive.

On the Graf Zeppelin there were six power
eggs or gondolas of 550 horsepower each.
On the Hindenburg there are only four
units, but of a greater total power. One
of the photographs shows the mounting of
these power gondolas, as well as some of
the tanks mounted at the side of the lower
keel which runs the entire length of the
ship. Some 135,000 pounds of heavy fuel
oil is stored in tanks along the keel, sus-
pended on the sides of the cat walk and
easily accessible. These tanks are connected
to a distribution manifold.

Landing Wheels: In the United States we
have come to believe that mooring masts
and other mechanical ground handling de-
vices are absolutely indispensable for airship
work. Experience with the Graf Zeppelin
in out-of-the-way parts of the world has led
the Germans to the conclusion that an air-
ship must be capable of making “manual”
landings; that is, without the aid of a moor-
ing mast. To facilitate “manual” landings,
the “buffer” or “bumper” bag commonly
placed under the control car and the lower
fin has been replaced with two large pneu-
matic tires, approximately four feet in
diameter, mounted on swivels so that they
may be swung into any desired direction.
These landing wheels can be retracted in
flight to diminish head resistance.

Structure: Mr. Dorr emphasizes the fact
that the structural design has remained sub-
stantially unchanged. The girders have been
merely enlarged in section and an aluminum
alloy of even higher strength than formerly
has been put into use. The girders are of
the now familiar triangular trussed type.
There are 15 main transverse rings, to house
the 16 gas bags, with subsidiary rings placed
halfway between the main rings which have
32 angles. The main rings are braced by a
transverse wiring system, the wires being
connected to a central girder, and by a cat
walk which passes through the gas cells.

At the bottom of the ship there is pro-
vided a large main girder, which also serves
as the main corridor or cat walk, providing
accessibility to all parts of the ship and
communication between the navigating
quarters forward and the passenger quarters
farther aft. Another of our photographs
gives a view looking along the cat-walk
keel towards the nose. The gas bags, shown
partly inflated in the photograph, are held
in position by wire meshing. Goldbeater’s
skin is no longer employed for the gas bags;
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An airplane fuselage used in exper-
iments in deliberate nosing over

it has been replaced by a special synthetic
material which has no greater permeability
to gases and is very much cheaper and
easier to obtain. The outer covering or en-
velope is a cotton fabric coated with cellu-
lose dope, and so pigmented as to be least
affected by the sun’s rays. Each of the gas
bags is provided with its own safety valve,
and all the bags can be simultaneously or
separately controlled from the navigation
cabin. A diagram of the gas bags and their
valve controls is mounted in the pilot’s car,
with numbering corresponding to the vari-
ous control handles.

A Central Electric Station: Amidships,
inside the outer envelope or structure, is lo-
cated a central electric station, a very im-
portant part of the airship. In two separate
compartments, there are housed two Diesels
of 50 horsepower each, with electric gen-
erators of equal capacity; transformers;
batteries; and appurtenant equipment. The
central station provides power for the mo-
tors used to wind up the radio antennas,
the motor of the refrigerating system, the
elevator used to haul up food, power for the
kitchen, and so on. The complexity and
completeness of the electrical installation is
equivalent to that which would be found in
a completely equipped and air-conditioned
office building.

Control Car and Passenger Accommo-
dations: The control car is located forward
and is completely separated from the pas-
senger quarters. Its dimensions have been
held down to a minimum. Rudder and ele-
vator wheels, instrument board, central
telephone station, and the valve control
system are located in the control cabin.

Quarters are provided along the lower
main corridor for a ship’s crew of 46 men.
These quarters are divided into three
groups: the officers’ quarters, with accom-
modations for 12 men, are located above the
control car forward of the passenger quar-
ters; deck force quarters with accommoda-
tions for 22 are just aft of the passenger
quarters; the machinists’ quarters with 12
bunks are placed farther aft near the Diesel
power plants.

The passenger quarters, located aft of the
control cabin, are laid out to accommodate
50 passengers. The quarters are confined to
one bay of the airship (that is, between two
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main rings), are entirely within the ship’s
hull, and are constructed on two levels.
There are 25 staterooms, each of which con-
tains two berths; four public rooms—din-
ing room, lounge, writing room, and smok-
ing room; promenades; kitchen; officers’
and crew’s mess rooms; bar; bath; toilets;
and showers.

An Exciting Experiment: From the
above description it will be seen that in
the design of the Hindenburg everything
possible has been done to secure safety,
navigability, and comfort. The speed of the
ship will be the highest ever attained by a
commercial airship. It will be in the hands
of the most experienced officers and crew.
Therefore the proposed transatlantic service
will be conducted under the very best con-
ditions. Now we shall see a truly exciting
experiment, the outcome of which will give
the answer to the question: Is airship service
across the North Atlantic a commercially
practical undertaking? The experiment will
be all the more interesting since the flying
boat services across the Atlantic are also
being organized so rapidly and should be
in operation soon.—A. K.

EXPERIMENTS IN
Nosing OVER

HE Army Air Corps photograph shows
a specially designed cradle which en-
ables the pilot deliberately to nose over a
mock-up of a single-seater pursuit fuselage.
Directly over head, a heavy beam rein-
forces the cabin from front to rear. A seat
adjustment of eight inches range is pro-
vided so that pilots may raise themselves
until their helmets are within one or two
inches of a sponge-rubber padding at the
top of the cabin. With this apparatus, a
systematic investigation will be made of
what happens in a nose-over airplane ac-
cident.—A4. K.

REVIVED HEARTS

IXTY-THREE human hearts
have been made to beat again
after being removed from the bod-
ies of persons who have died. The
object of these experiments, by Dr.
Wailliam B. Kountz of St. Louis,
was to learn more about human
hearts and how they function, both
in health and sickness—informa-
tion which cannot be obtained by
observation of animal or chicken
hearts.

|

TeTrRONE B

NEW industrial organic chemical which
is notable for its strongly basic proper-
ties which enable it to dissolve wood pulp
and cellulose as well as metals and their
oxides, has been announced by Rohm and
Haas, under the name “Tetrone B.” Chem-
ically speaking, it is a tetra-substituted am-
monium hydroxide, non-volatile, and as
strong a base as sodium hydroxide.
Tetrone B is of particular interest as a
solvent for wood pulp and cellulose, and
appears to be unique in its ability to dissolve
cellulose without the intermediate forma-
tion of an ester or ether. It also acts as a
solvent for dyestuffs, forming salts which
have altered and modified solubilities in
solvents or aqueous solutions.
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Since Tetrone B is a strong organic base
it is also of interest for the saponification
of oils, fats, waxes, and gums. It is much
more soluble in these products than the in-
organic hydroxides. A number of new and
interesting salts which have been prepared
are the carbonates, phosphates, resinates,
silicates, xanthates, and stearates. These
salts show distinct properties, and for many
applications have advantages over the cor-
responding alkali metal salts.

In synthetic work Tetrone B is of special
value in the preparation of new accelerators,
antioxidants, detergents, and pharmaceuti-
cals.

Tetrone B is available in a 40 percent
aqueous solution and may be supplied in
various organic solvents for special prob-
lems.—A. E. B.

ANGLE TRISECTION

UE to an error in proof-reading, the ex-

ponent 3 was omitted from the end of
the tenth line in the second column of page
228 of the April number, containing an
article on the trisection of angles. This ex-
ponent should be added by those who are
using the article for instruction purposes or
saving it for future reference. This will
make the right-hand side of the equation
read: 4 cos®.

SWORDFISH STABS A
Boat

HE Academy of Natural Sciences of

Philadelphia makes public the accom-
panying remarkable snapshot of a swordfish
puncturing a 14-foot dory with its “sword.”
So far as is known, this is the only photo-
graph of the kind ever made.

The attack took place in the Atlantic
ocean 120 miles southeast of Martha’s Vine-
yard, Massachusetts, and is reported by
Captain Ira Abbott, of Yarmouth, Nova
Scotia, who at the time was sailing master
of a yacht out of New York, as follows: “We
harpooned the fish shortly after sighting it,
and put the dory out with one man in it
to bring the fish alongside the larger craft.
I noticed he was having considerable trouble
to get the fish alongside, so expected some-
thing like that to happen, so I was standing
by with my Kodak ready to get a picture. I
saw the flash of the fish in the water as it
approached the dory and pressed the trigger

A swordfish turns aggressor
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in time to get the picture as you see it. A
few seconds after this picture was taken the
fish made another savage lunge at the dory
and ripped one plank entirely out, sinking
the dory. We got the man all right, and
shortly after landed the fish, weighing 350
pounds.”

RAiLrRoOAD INVENTIONS

IGHT great inventions which stand out

as mile-stones of railroad progress dur-
ing the 19th Century, and which are familiar
to everyone today, were not originated by
railroad men; in fact, most of the inventors
belonged to callings remote from transporta-
tion of any sort. This significant fact was
brought out in a recent address by Dr.
C. M. A. Stine, Vice President of E. I. du
Pont de Nemours & Company. His citation
of these will bear repetition.

The land telegraph, which found its wid-
est use in railroading, was invented by
Wheatstone, an English professor of philos-
ophy, and by Morse, an American artist.
Pullman, inventor of the sleeping car, was
a street contractor in Chicago. Eli H. Jan-
ney, who patented the first automatic car
coupler in 1868 (thereby eliminating the
primitive link and pin method which
maimed or cost the lives of many trainmen)
was a clerk in a dry goods store. The auto-
matic block signal system was originated by
Thomas Seavey Hall, a retired textile manu-
facturer. Westinghouse was a youngster of
23 when he invented the airbrake, with no
experience except in his father’s carpenter
and machine shop. The vestibule buffer was
invented by Hosea W. Libbey, a physician
and sanitarium proprietor. The first electric
locomotive was designed in 1847 by Moses
G. Farmer, a school teacher. Finally, the
cinder deflector was invented and patented
by the Reverend Adam Sox, a Lutheran min-
ister.

PAPER

THE United States uses more pa-

per than all the rest of the world
combined, our total being an aver-
age of ten million tons per year.

WristT METER

UST about the neatest trick of the year

in men’s watches is the Pierce-Chrono-
graph, a combination wrist-watch, stop-
watch, telemeter, and tachometer. These
four different functions are combined in one
compact, practical, and wearable unit.

As a stop-watch, the Pierce-Chronograph

Versatile wrist stop-watch
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will time in seconds and fifths of seconds.
As a telemeter, it will indicate the distance
away from the observer of light or sound.
(For example: at the flash of lightning,
press the button on the side of the watch,
setting the sweep-second hand in motion.
At the sound of thunder, press the button
again. The number of miles away the storm
is from the observer will be indicated.) As
a tachometer, the Pierce-Chronograph will
indicate the number of miles per hour an
object is moving.

Thus, this “watch-plus” is applicable to
almost every known sport or sporting event
besides its many specialized uses in radio
work, navigation, scientific research, avia-
tion, and so on.

New VisuaL ReEep
TuNER
HE entire musical industry will be in-

terested in a new semi-automatic visual
reed tuner developed by Victor H. Severy,

[ = Sl

a well known engineer of Los Angeles, Cali-
fornia. The National Dobro Corporation,
manufacturers of fretted instruments and
electrical guitars, will display the reed tuner
in their Chicago offices.

The tuner tests accordion and harmonica
reeds electrically, shows exactly how many
vibrations they are out of tune, and makes
it possible to bring them to within 1/20 of
1 percent of the accurate pitch. All tuning
and adjusting on the tuner is done by sight,
so that the operator’s hearing ability for
surrounding noises makes no difference to
the result. The operator is seated at a small
desk, with a series of light panels mounted
perpendicularly facing him. On the table is
a fine grinding machine so delicate that the
operator can remove the smallest possible
amount of metal from the reed. The reed is
attached to a resonator chamber of the same
actual dimensions as the instrument, so that
it is tuned under the same conditions as it
is later played.

In operation, the tuner dials in the num-
ber or frequency desired, and the reed is
made to vibrate. The control which makes
the reed sound also lights one of the per-
pendicular panels. A calibrated scale shows
exactly how much the reed is too slow or
too fast; in other words, too flat or too sharp.
A slight touch of the operator’s hands cor-
rects the variation and a second test shows
whether the reed is made perfect. Since the
entire operation is almost automatic, all hu-
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Above: An operator at the board of
the new visual reed tuner for mu-
sical instruments. Left: Close-up of
one of the lighted indicator panels

man equation is taken from one of the most
delicate operations in the manufacture of
reeds. In production, this tuner greatly in-
creases efficiency and quality of product, so
that it will mean more economical and
better reeds.

WaAT Is THIis NEW
O Goop For?

. ISCOUS oil,” a new petroleum prod-

uct, resembles clear, transparent hon-
ey, but is so thick and sticky that the liquid
can scarcely be poured from a bottle. With
substantial quantities available upon de-
mand, petroleum engineers are speculating
on possible uses for an oil which is so slug-
gish that it measures, at 100 degrees, Fah-
renheit, as high as 144,000 on the Saybolt
scale of viscosity.—A4. E. B.

FINGERPRINT DIFFER-
ENCES

HE recent claim that fingerprints of

two individuals have been found to be
“almost identical” is refuted by John Edgar
Hoover, director of the Federal Bureau of
Investigation, United States Department of
Justice.

A report from the state of Washington
recently credited two men with having
fingerprints “almost, identical.” “The finger-
prints of the individuals in question have
been examined by the identification experts
of the FBI who have pronounced the im-
pressions as readily distinguishable from
one another,” Mr. Hoover stated. “Such
incorrect reports which may tend to shake
public confidence in fingerprint identifica-
tion as an accurate science, should be re-
futed as soon as possible.”—Science Ser-
vice.

THE WorLD’s Poor
THANKS

EWAR’S earliest publication of the
“idea of a vacuum vessel dates so far
back as 1874, and the suggestion that he
was anticipated has no justification: Dewar
gave his invention of the vacuum flask freely
to the world, and never made a penny by
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it, though he might have realized a fortune.
If only, as Lord Rayleigh remarked, vacu-
um-jacketed vessels had come to be called
Dewar flasks instead of Thermos flasks,
their inventor’s fame would doubtless have
penetrated to a very wide public.—Douglas
McKie, in Nature (London).

LicaTEST METAL

METAL 10 percent lighter in weight

than any previously known has been
prepared by the Bartol Research Founda-
tion. It is known as “Lithium Six,” indi-
cating that it is an isotope, or light form of
lithium metal. While no immediate prac-
tical uses for such a metal are evident, the
discovery is considered important by scien-
tists who predict numerous potential fields

of use.—A4. E. B.

WATER TO BURN
CCASIONALLY conditions occur which

reverse the usual practice of generat-
ing electricity by steam and make economi-
cal the generation of steam by electricity.
This practice has not been unusual in
certain districts in the Alps and Canada
and on the Scandinavian peninsula, where
water power has been abundant and cheap.

Less well known is the fact that for the
past two years this same practice, on a
large scale, has been carried on in our own
country by Puget Sound Power & Light
Company. This company furnishes electric
power, generated largely in its hydroelectric
plants, to the major part of western Wash-
ington, and also supplies a central steam
heating service in the downtown area of
Seattle.

The company’s electric generating capac-
ity was supplemented a few years ago by
the construction of the Rock Island power
development on the Columbia River which
is essentially a run-of-river plant with little
storage capacity. In order to utilize power
which could not be absorbed at certain
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times and would otherwise be lost as water
over the dam, an electric steam generating
unit was installed in one of the boilers at
the steam plant. This initial unit for the
generation of steam by electricity proved
so successful that a year later a second one
was installed.

Since the installation of these two units,
which cost 29,000 dollars, more than
180,000,000 kilowatt hours of dump power
have been used, thereby saving 100,000
dollars which would otherwise have been
spent for coal.—Stone & Webster Bulletin.

AUTO PAINT

IN 1913 it took six weeks to apply

the 22 distinct coats of old-style
paint and varnish to the automo-
bile body. Now the motor car body
can be finished from the raw metal
out in a single day.

MEcHANICAL INNoOVaA-
TIONS ON “QUEEN MARY”

ESIDES being one of the two greatest

liners in the world, the Cunard White
Star superliner, Queen Mary, shortly to ar-
rive in the United States, has many modern
features. While the most striking exterior
mode adopted by the Queen Mary is her
cruiser stern, within the ship are a number
of innovations.

The colored lighting system in the main
ballroom and the veranda grill is based on
a new invention, hitherto used only on land,
whereby the orchestral tone will automati-
cally control the color tones of illumination.
By use of this, the color and volume of the
lighting will be automatically varied in har-
mony with the pitch and volume of the
music.

A special kind of vacuum tube, similar
to a radio tube, governs this relation of light

JUNE - 1936

and sound, and remarkably smooth flexi-
bility of control is obtained. By simply op-
erating a “sound” push button connected
with the dimmer, microphones and ampli-
fiers are automatically brought into action.
The microphones transmit the music as an
audio-frequency impulse to the amplifiers,
then an electric filter divides the current
into three channels, so that the low-, middle-,
and high-frequency notes picked up by the
microphones govern the individual banks of
colored lamps.

British engineers say that the Queen
Mary’s radio equipment is more powerful
than that in any other ship. Concerts,
speeches, and interviews, it is expected, will
be broadcast regularly from the ship’s pub-
lic rooms.

The complete radio system will employ
11 short, seven long, and five medium wave-
lengths, besides nine for radio-telephony.
By means of radio-telephone, passengers
may hold private conversations from their
staterooms with any person in any part of
the world where telephone links exist.
Speech scrambling will insure privacy.

There will be no interference with these
telephone conversations while the various
radio telegraph channels are in operation.
The Queen Mary is equipped with nine sep-
arate aerial systems tied in with a main
aerial 600 feet long; there are also an
auxiliary wire with a 150-foot span, three
short wave aerials, three receiving antennas,
and one emergency aerial. A power plant
having an output of 70 kilowatts will supply
electric energy for the equipment.

To permit simultaneous transmission and
reception of signals without mutual inter-
ference, the transmitting station is located
350 feet farther aft than the receiving sta-
tion. The transmitting station contains four
large transmitters, each of which will be
capable of maintaining continuous com-
munication with both sides of the Atlantic
throughout the voyage. The ship’s lifeboats
are all equipped with radio.

A sectional drawing of the Queen Mary, showing many of the
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If the duplicate generating plants for the
radio plant should ever be put out of action,
a complete emergency station, operated en-
tirely from the ship’s emergency lighting
supply or from storage batteries, will be
available.

The Queen Mary also has made advances
in air-conditioning over systems prevailing
in any other ship. By means of an immense
plant, the ship will manufacture her own
weather below decks, and passengers may
control the temperature of their own state-
rooms. The air in dining rooms will be
kept constant at any desired temperature
and humidity, irrespective of weather con-
ditions outside, and thus passengers will be
able to dine, dance, read, rest or sleep in
cleansed air.

For the first time on any ship, all elevator
winding engines on the Queen Mary are
identical, with interchangeable parts; thus
carriage of spare parts is reduced to a mini-
mum. The Otis Elevator Company has in-
stalled 21 elevators on the ship as follows:
seven for use of cabin class passengers, two
for tourist passengers, two for third class
passengers, two for baggage, three for ser-
vice, three for stores, one for engineers, and
one for engine room stores. The speed of
these elevators will be 200 feet per minute.
Openings will be protected by center open-
ing, self-closing, metal doors, which have
the advantage of allowing the maximum
width of entrance.

The Queen Mary will sail from South-
ampton on May 27 on her maiden voyage
to New York, arriving June 1.—Freeman
Cleave.

Broop From THE DEAD

LOOD from the bodies of those who die
suddenly—in automobile accidents, by
electrocution or by drowning, for example
—is being used in Russia for transfusion in
human beings. Almost 1000 transfusions of
blood from the newly dead have been made
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at the surgical clinic of the Institute Sklyfa-
sovsky, Central Emergency Hospital, Mos-
cow.

S. S. Yudin, surgeon-in-chief, describes
the striking results obtained in these cases
and the technique employed in transfusion
in The Journal of the American Medical
Association. Blood must be obtained from
six to eight hours after death. The recipient
of the blood is safeguarded by serologic
tests of the blood, a bacteriologic check-up
and a careful autopsy.

In those who die suddenly, the blood re-
mains fluid and can be preserved at low
temperatures for more than three weeks,
the Russians have found. In its healing ef-
fects, this blood does not differ from the
blood of living donors. As sources of supply,
Dr. Yudin suggests victims of traffic acci-
dents as well as hospital patients who die
from coronary thrombosis and angina pec-
toris. The blood is warmed to body tem-
perature by placing a flask of it in warm
water. It is then passed through a gauze
filter into the vessel from which it is to be
transfused.

The advantage of the method is that there
is no loss of time in acute emergencies, for
it is unnecessary to call in a blood donor.
Another valuable feature is that blood from
the same cadaver can be used for repeated
transfusions in the same patient. Sometimes
several transfusions are necessary during a
single operation.—Science Service.

RusBer LiNED PIpE

300-foot unit of 16-inch rubber-lined

pipe has recently been installed by the
B. F. Goodrich Co., in a large southern pulp
mill for handling cellulose material in the
presence of chlorine in water solution at
normal temperatures. This material was
previously conveyed by means of 24-inch
wooden troughs which were subject to con-
tinual repairs and had to be completely re-
placed every three years. The 16-inch rub-

interesting details of her equipment discussed in the text
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GAS SIEVE

OLID metal, strange as it may
seem, is used as a sieve for hy-
drogen. The metal is heated to cause
it to expand and open the spaces
between the atoms; then the tiny
hydrogen atoms rush through like
water through a basket.

ber-lined pipe has required no repairs dur-
ing its eight months of operation and it
has increased production over the 24-inch
troughs. In view of the fact that similar
installations are still in operation after
more than 10 years’ service, the life of this
equipment is indefinite.—A4. E. B.

UseEruL PARAFFIN

F the many waxes that are finding more

and more application in industry, none
is more versatile than paraffin. It has a con-
venient melting point, will bend, is tena-
cious at ordinary temperatures, does not de-
teriorate, is impervious to water at atmos-
pheric temperatures, and has a high dielec-
tric strength.

Bureau of Mines Bulletin 388 reveals that
it is used extensively in the manufacture of
candles; the impregnation of waxed papers;
the coating of paper cartons (butter, cheese,
ice cream), drinking cups, milk bottles, and
milk bottle tops; electrical insulation; wa-
terproofing ; the impregnation of match tips;
floor and furniture polishes; laundering;
the protection of preserves and jams from
fermentation; coating for cheeses to im-
prove their appearance and to prevent mold,
evaporation, and shrinkage; the lining of
butter tubs; coatings for beer vats and
barrels (vinegar, cider, alcohol, whiskey,
molasses, and sauerkraut); coatings for
meats, sausages, and other products which
must be prevented from drying; protective
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wax dressings for burns; the manufacture
of artificial flowers; etching glass; miners’
lamps and marine bunker lights; waxing
yarns in the textile industry; stuffing or
loading for leather in tanneries; and for
numerous other materials and purposes.—

A. E. B.

GArDEN LicHTING
SoURCES BEAUTIFIED
HE artistry of garden illumination, now

bringing out the depth and color of a
blue spruce, now painting ‘the delicate de-

Seven forms of decorative housings
for garden illumination equipment

tails of a rock garden, or shimmering into
rose and azure in a fountain spray, has met
with the enthusiastic approval of landscape
architects.

But the manner in which some lighting
equipment is located in the garden to obtain
these effects tends, architects believe, to de-
stroy the appearance of an otherwise beauti-
ful garden because the source of light is so
much in evidence.

With this architectural criticism in mind,
J. W. Gosling, designer at the General Elec-
tric illuminating laboratory, set out to fur-
ther the idea of artistic lighting for the small
or modest garden. He has designed little
houses for the luminaires which by day
appear to be bird houses mounted atop or
hung from rustic poles, trellises, and other
garden architecture. At night they shed light
on flowers, trees, the bird bath, or fountain.
A few of his numerous attractive designs are
shown in an accompanying illustration.

CorLp AnD Hot

HE sun shines hottest on high moun-
tain tops where explorers shiver with
the intense cold.

Observations of solar radiation from the
summit of Mount Aunconquilcha, Chile—
nearly four miles above sea level—where
its intensity is nearly one sixth again as
great, have just been reported to the Smith-
sonian Institution. Delicate radiation-mea-
suring devices were carried to this crest in
the highest Andes by C. P. Butler.

The instrument used in the measurements
was set up on a cake of ice. Although, of
course, the result was to be expected, it

SCIENTIFIC AMERICAN

seemed a little incongruous to be suffering
from the cold and at the same time measur-
ing solar intensity far greater than that
which would have been recorded in the
hot desert far below.

“The results of the instrumental data,’
says Butler, “were not apparent to the
senses. At the mine (a sulfur mine on the
mountain top) even during the middle of
the day the temperature hardly rose above
freezing, even though Aunconquilcha is
nearly 200 miles north of the Tropic of
Capricon toward the Equator. We all wore
heavy clothing, stocking caps, mittens, and
heavy shoes. Despite the cold, one burned
severely in a few hours unless protected
by a sunshade. The men who worked in the
mine were burned almost black. Although
the data show that the amount of solar
radiation here is greater than ever experi-
enced at sea level, the only way this could
be felt was in a feverish feeling about the
nose, cheeks, and neck.”

i

StorM-TEsTING CON-
CRETE

OARING wind and drenching rain-

storms are produced artificially by re-
search engineers of the Portland Cement
Association to test weather-tightness of con-
crete masonry walls. Wind tunnels equipped
with a series of water jets are part of the
apparatus in their - field experimental
laboratory at Elmhurst, Illinois.

Water in a volume equivalent to 2%
inches of rainfall per hour is driven against
the test walls at a wind velocity of 25 miles
per hour. The wind is produced by an air-
plane type propeller moving at 1750 revolu-
tions per minute. This wind speed is more
than twice the average wind velocity of 11
miles per hour recorded by the United
States Weather Bureau even in the “Windy
City” of Chicago.

The test walls are wired with electrodes.
When current at known intensity is passed
between pairs of these electrodes, any
change in resistance due to penetration of
moisture is shown by a delicate electric
meter. Forty-seven walls, of different types
of concrete masonry units, are included in
the series of tests now under way.

According to R. E. Copeland, engineer
in charge of the tests, all of the walls are
given many times more severe exposure to
wind driven rain than they would undergo
in years of actual service. “Only under
hurricane conditions, for very short periods,
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would walls ever be subjected to such
rigorous treatment.

“The testing methods are planned, and
the apparatus so designed,” Mr. Copeland
explains, “that the results can be translated
directly into terms of the performance of
walls in actual service. Water-tight walls
have long been a problem common to all
types of masonry construction. No tests
with any structural material have been
previously reported in which natural con-
ditions have been so closely imitated.”

Pratinum FLUuTE—
Best INn WoRrLD

HE phrases “golden” and “silvery tones”
have long been stock descriptions used
by poets and critics to describe beauty in
music. Now, it appears, science and art
have co-operated to add a new term to the
musical writer’s dictionary — “platinum
tones.”
Such, at any rate, is one of the possible
results of the introduction by George Bar-

Above: Propeller and water sprays
used for testing concrete. Below:
Exterior of the wind tunnel with sec-
tion of a wall under test at the left
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rere, world famous flutist, of a solid plati-
num flute. Made at a cost of 3000 dollars,
this instrument is said by musicians and
scientists who have heard it to possess tonal
qualities superior to those of any other flute
ever made.

The discovery of the qualities of the flute
was not an accident nor was its construc-
tion prompted by vanity, according to Mr.
Barrere. Science had arrived at theories
which indicated that platinum was the ideal
material for the instrument. Therefore, just
as a violinist seeks a Stradivarius violin
when he reaches the top of his profession,
Mr. Barrere, who had previously owned a
gold flute, turned to platinum.

The theory to which Mr. Barrere re-
ferred was developed by Professor Dayton
C. Miller, an expert on tonal dynamics and
also a flutist, at the Case School of Ap-
plied Science, Cleveland, Ohio. Professor
Miller, after numerous experiments with
flutes of various materials, declared that the
denser the material used in the instrument,
the better the tone produced. He rated
gold the best material he tested, but sug-
gested that, since platinum is even denser
than gold, it should be better still.

Actual tests made of the tones of gold,
silver, and platinum flutes at the Bell Tel-
ephone Laboratories in New York tended
to substantiate the theory.

RUST

ONE billion dollars is our average

yearly loss due to rust, it is esti-
mated by Dr. R. M. Burns of the
Bell Telephone Laboratories. This
equals the interest on the public
debt of the United States.

RuyTHM LESSENS
FATIGUE

HEN soldiers are marching to the

rhythm of band music, less fatigue is
felt than when they are merely walking
along without cadence, says Dean F. W.
Shumard of the National School of Time
Study, Norwalk, Connecticut. Laborers who
sing or chant during their working move-
ments, he continues, are not always mani-
festing the feeling of pleasure in their
endeavors, but they are creating a rhythm
for their movements which makes their work
easier.

One reason for the efficacy of this rhythm
in lessening fatigue is that it keeps the
worker’s mind away from the contemplation
of his tiredness. Everyone knows from ex-
perience that a person not conscious of his
growing fatigue is less tired at the end of
the day than one whose introspection con-
stantly centers on the likely effects of the
work. Therefore, points out Dean Shumard,
one of the chief aims of time study as ap-
plied to industry is to make the manual
operations of each worker as regular and
rhythmic as possible. Even if a slight slow-
ing-down of a particular operation is neces-
sary in order to secure rhythm, the day’s
production is increased through the steady
pace that the workman maintains,

Rapidity of motion is not necessarily
more energy-consuming than slowness of
movement. Usually those operations which
lend themselves to rapid movements are of
the light type of work, and the worker can
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THE WORK GOES ON

. . . and the American public has profited—for example, by
a saving of $5,000,000 each night in its lighting bills.

Each year new recruits are added to the army of scientists,
engineers, and master craftsmen whose work created the
modern x-ray tube and contributed so largely to building the
vast radio industry. Because of their work, Glyptal, Carboloy,
copper brazing, atomic-hydrogen welding, and many other
new materials and new methods have helped industry to
furnish you with new products—with improved products at
a lower cost.

Here, 50 years ago, Edison established the factory which has
grown into the Schenectady Works of the General Electric
Company. Here Steinmetz conducted his investigations. And
here, for more than 35 years, G-E research scientists have
been exploring the secrets of nature. Their discoveries have
stimulated the growth of new industries, have created new
employment, have provided new comforts and conveniences
for you. And still the work goes on. The G-E scientists of
today are maintaining-the traditions of G-E research.

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

GENERAL @@ ELECTRIC

THE IDENTITY THEORY

"T*HE author claims to have discovered

a new theory opposed to that of Rela- By
tivity. The fundamental postulate of his theory is that
Space and Time are identical entities, differing only in
the number of dimensions into which they are divided.
He points out that the constancy of the velocity of light .
follows directly from this fundamental postulate, where- $2.00 pOStpald
as in the Relativity Theory the fundamental postulate of
a.space-time continuum does not, of itself, lead to such
a conclusion. It is then shown that the electro-magnetic Send Orders to
field equations comply with the identity postulate and
finally that the gravity field is indirectly explained by
it, thus covering all field phenomena. A considerable 24 W. 40th Street
part of the text is free from mathematics. New York City

Blamey Stevens
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~ WALDORE-
ASTORIA *

PARK AVENUE

A DISTINGUISHED ADDRESS
AT THE HEART OF THINGS

On residential Park Avenue, withdrawn from
noise and confusion, yet only three minutes from
Grand Central, eight minutes from Times Square
and the theatres, fifteen minutes from Pennsyl-
vania Station and Wall Street . . . The Waldort-
Astoria is in the heart of the New York that
interests you.

Rooms are in charming private-home taste
with every new-day convenience: wardrobe-
fitted closets, baths with tub and shower, circu-
lating ice-water, radio, comfortable beds. Single
rooms: $5, $6, $7. Double rooms: $8, $9, $10.

THE

WALDORF » ASTORIA

PARK AVENUE + 49TH TO 50TH + NEW YORK

JUNE - 1936

quickly set a rhythmic pace for himself,
thus saving considerable fatigue. On the
other hand, slow tasks are often of the
heavy type wherein rhythmic movements are
nearly impossible, and therefore these slow
tasks are much more tiring than the faster
but lighter ones. The matter of rhythm
plays an important part in the work of the
time-study engineer.

Dry IcE as Rat KiLLER

ARDLY a month goes by without some-
one discovering a new use for solid
carbon-dioxide. One of the latest additions
records the effectiveness of dry ice as a rat-
killer. Although non-poisonous, the gas from
a chunk of dry ice as large as the rat hole
will accommodate, will neatly suffocate the
rodents as they sleep, provided all holes are
stopped up after inserting the solid gas. In
order to catch ’em while they sleep, the
treatment should be applied in the morning.
—A. E. B.

HAaze METER FOR
Forest FIRE LookouTts

NNOUNCEMENT has been made by the
Pacific Northwest Forest Experiment
Station of the Forest Service, United States
Department of Agriculture, of a new in-
strument called the Byram haze meter. Be-
cause of the important role which visibility
conditions play in the detection of forest
fires, the discovery of a simple and accurate
means to measure the effect of haze on the
distance fires can be seen marks a real ad-
vance. This instrument is used by forest fire
lookouts to determine the distance at which
they can see a wisp of smoke from one of
the incipient forest fires for which they are
ever on the watch. It will no longer be
necessary to rely on makeshift estimates
and guesses on taking action to meet chang-
ing conditions. In clear weather one look-
out can keep watch over a wide territory,
but when the air becomes filled with haze
it is necessary to man more points in order
to cover the same ground, thereby adding
to the cost and difficulty of providing ade-
quate protection.

The haze meter is based on the discovery
that a smoke column is just barely visible to
lookouts with good eyesight against a back-
ground about 60 percent as bright as the
sky at the horizon. It provides a mechanical
means for finding a point on the back-
ground or landscape that is 60 percent as
bright as the horizon. By sighting through
an arrangement of filters and bringing up
by means of one stationary and one movable
mirror first one and then another part of
the landscape, the observer is able to find
some ridge or other recognizable point that
is just 60 percent as bright as the sky at the
horizon. The distance to that part of the
landscape is scaled off on the map and be-
comes the visibility distance or the maxi-
mum distance that he can expect to detect
a smoke column of a certain size in that
direction at that particular time.

Foresters will use the haze meter to mea-
sure haze in terms of the visibility distance
of small smokes in order to deploy their
fire lookouts on towers and peaks so as to
meet current changes in atmospheric con-
ditions. However, since the haze meter is
based on fundamental vprinciples it is
thought that others may find use for the
instrument to measure the optical density
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of the atmosphere. This can be done in
several ways, the simplest being to con-
sider the measurements of visibility dis-
tance to the standard size of smoke column
for which the instrument is calibrated as
indicating the relative quantity of haze
present.

IMPROVED SILVER
PraTING

NON-TARNISHING silver plate has

been developed by chemists of Wash-
ington University. The secret that spells bad
news to the manufacturer of silver polish
but relief to the lady of the house who likes
to keep her silver bright, is the incorpora-
tion of tin into the silver during plating.
A silver-tin alloy containing 20 to 40 percent
silver produces a plate that has the appear-
ance of pure silver, takes a high polish, and
wears better than conventional silver plate.

—A. E. B.

PHOTOGRAPHING
BurNED DoCUMENTS

Y making written or printed words on
burned documents easily read, a new
application of the process of taking photo-
graphs by infra-red instead of by visible
light places a powerful new weapon in the
hands of the law in its fight on crime, and
supplies new evidence in settling disputes
arising from the burning of essential papers,
according to Gustavus J. Esselen, Boston
chemical consultant.
Ashes of written or printed papers reveal
essential facts when photographed by infra-

Above: A charred note photographed
by ordinary white light—undecipher-
able. Below: The note is revealed
by photography with infra-red rays

red rays invisible to the human eye, Dr.
Esselen said, for although the whole docu-
ment appears black in visible light, in infra-
red rays (or the so-called “black light”)
the tiny residue left of the ink has a differ-
ent “color” from the ash of the paper.
“While the reading of charred documents
is spectacular and important,” said Dr.
Esselen, “the same technique reveals impor-
tant facts about unburned documents with-
out injuring them. Alterations invisible in
ordinary light often are clearly revealed by
infra-red. Differences in reflective power for
visible light give us our sensation of color
but similar differences in reflective power
exist both in infra-red and ultra-violet re-
gions of the spectrum. Two ink marks that
are equally black in visible light may be
totally different in infra-red because their
reflective powers are different. Forgers who
change documents and use an ink different
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from the original can be caught by infra-
red photography if the inks are different
enough. The same is true of ultra-violet.
Neither infra-red nor ultra-violet alone will
detect all such alterations but between the
two the forger has a much narrower margin
of safety. Differences in papers as well as
inks are detectable by these means to estab-

lish the authenticity of questioned docu-

ments.

“No method except this new photographic
process is known for making infra-red vis-
ible. Ultra-violet causes certain materials to
fluoresce and thus its effects are made vis-
ible. No corresponding effect of infra-red
has yet been discovered.”

Our CALENDAR ABoOUT
TarREE Hours IN ERROR

EN Pope Gregory XIII reformed the
calendar in 1582, with the advice of
the astronomer Christopher Clavius, he cor-
rected an error that had existed in the
earlier Julian calendar of nearly 10 minutes
a year, but even his calendar is not perfect.
The average length of the year according
to the Gregorian calendar is about 24 sec-
onds longer than it should be—the time
that the earth takes for a complete trip in
its orbit around the sun. But this remaining
error is so small that it will not be until
about the year 4600 that our calendar will
be as much as a day in error. At present the
difference that has accumulated since Pope
Gregory’s time is only about three hours—
not enough to bother anyone.

The whole difficulty in making a satisfac-
tory calendar comes from the fact that the
earth does not turn an even number of times
while it is making a trip around the sun.
Instead, it turns almost 365% times. More
accurately the number can be expressed as
365.24219, but even that is not exact. The
two periods of time are incommensurable—
one cannot be expressed precisely in terms
of the other, no matter how many figures are
used after the decimal point. Consequently,
the best calendar is the one that most close-
ly approximates this relation.

The Julian calendar, named after Julius
Caesar, by whose decree it was introduced
in 45 B.c., was due to the Roman astronomer
Sosigines, who had placed the length of the
year at 365% days. As the extra fraction of
a day amounted to one day every four years,
the leap year was invented. By having a
366-day year every fourth year, the differ-
ence was mostly accounted for. But be-
cause the actual year is about 10 minutes
shorter than Sosigines assumed, by 1582
the calendar was 13 days out of step, and
the beginning of spring came on March 12,
instead of March 25, where Caesar had
placed it. If this had been allowed to con-
tinue, it would eventually have come in the
middle of winter, and as this would have
put Easter and other religious festivals in
the wrong time of year, Pope Gregory or-
dered the reform that bears his name.

Instead of restoring the beginning of
spring to the 25th, however, he made it the
same as in the year 325 A.p., the date of the
Council of Nicaea, which had set the rules
for determining the date of Easter. Ten days
were dropped bodily from the calendar,
which made the necessary correction. Then,
in order to prevent a recurrence of the error,
he ordered that, in the future, years marking
the beginning of a century should not be
leap years unless they were divisible by 400.
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“Why I Switched
to Dodge”

by GEORGE DeWITT SHEETS,
Cranford, N. J.

I traded in my small car to get a big Dodge
‘‘Beauty Winner.”’ It was one of the best
moves I ever made.

Why? Because, in the long run, I figure
this big Dodge is actually going to cost me
less than the small car I had.

For example, I’m getting 21 miles per gal-
lon of gasoline —and I haven’t added any

oil between changes. And Dodge is so
easy to buy! One can get a Dodge for not
much more than $25 per month! It’s easy to
see why more people buy Dodge cars than
any other make, with the exception of the
three lowest-priced cars!

DODGE

NEW LOW FIRST COST

$ x_md up,
NOW = Factors,
ONLY Detroit

JUST A FEW DOLLARS MORE THAN
THE LOWEST-PRICED CARS

DODGE

Division of Chrysler Corporation
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e ADVENTURE L6222y

EXCITING §
VOLUMES ¢
1500 PAGES cj

Theilling Stoties

that every boy and girl wants for their very own to read and reread

Adventure Travel Nature Mystery
Exploration Humor Discovery Strange Customs
Romance History Sports Aviation

IFE in the open, memorable
experiences in the air, under
seas and in strange lands do not
come to every boy. Yet every
normal, alert boy dreams of
them and wants to read about
them. Experts say that this
natural yearning is the surest
way to inspire courage and re-
sourcefulness in young people.
Wholesome reading of this character kindles the
imagination and the answering fire in a boy’s mind
often brings to the surface some hidden talent
which may easily mean a successful career. Here
are books that will live and may well be the founda-
tion of a boy’s library.

Safe Companionship

Parents are always concerned about a boy’s com-
panions. When you ask father or mother to let you
send for these exciting books, all approved by au-
thorities, remind them that the total cost is very
little compared with the value of good companion-
ship. Be sure to tell father that you can examine
the books at our expense and pay for them in con-
venient monthly payments.

Your parents will surely want you to have them
—Father will want to read them too. Educators,
librarians and thoughtful parents agree that the
best approach to good reading habits is reading for
fun. It is the most satisfactory
stimulant to keen minds. That is
why the editors of THE PAR-
ENT’S MAGAZINE chose THE
ADVENTURE LIBRARY to
recommend to the hundreds of
parents who write them for ad-
vice on books for boys that they
will read and cherish.

Treasure for a Lifetime

The Adventure Series will cap-
tivate red-blooded boys, for
each book is a treasure house of
marvels that will provide hours
of wholesome entertainment and
useful knowledge and will live
in their memory for years and
years. . . .

‘‘Haunted Airways,’” by Thompson Burtis, is a Mystery
story, but after the maddening puzzle has been solved
there are many fascinating inventions to go back and
study, and a description of the air-dominated world of the
future to ponder.

““The Living Forest,”” by Arthur Heming, is the exciting
tale of two boys lost in the Canadian North woods. After
their breath-taking escape, there are hundreds of stories
of wild animals and their habits to be enjoyed all over
again. . . . The same is true of

‘“Kahda,” by Donald MacMillan, the famous explorer,
which tells of the Eskimos in North Greenland.

‘““‘Garram The Hunter,”” by Herbert Best, has an African
Chieftain’s son for the hero, and the heart of Africa for
its scene, with hunting, intrigue, tribal wars—enough for
a dozen readings.

‘‘Nadita,’’ by Grace Moon, with its lovable orphan girl hero-
ine, gives unforgettable pictures of our Mexican neighbors.

‘‘Great Moments of Exploration,”” by
Marion Laning, dramatizes Man’s
greatest achievements, including: 11
l'ales of Exploring, 7 of Conquest, 8
of Discovery and Navigation, 2 of
Forbidden Lands, 3 of Forgotten
Peoples, 3 of Conquering North and
South Poles, 4 of Scientific Quests,
4 of Going Into the Unknown, 42
glamorous adventures in this one
book alone!

b

P !
REIANE A

HOME & SCHOOL BOOK SERVICE
9 East 40th St., New York, N. Y.

|
Gentlemen: Send me, without obligation, THE ADVENTURE LIT- I
BRARY for a five-day examination period. Within that time 1 will l

To make these splendid books
available to all who want to
read good books instead of
worthless ones, we have cut
the original price almost in
half. By sending us only $1.50
as a first payment, and $1.00

|
|
: either return the six books in good cendition, or will send you the
|

a month for the next seven :
!
|
|
|

down payment of $1.50 and thereafter will send you $1.00 4 month
for seven months, making a total of $8.50 for the set.

If you prefer to make one payment, send only $7.50.

Name

months, you may have these
six books for a total of $8.50
instead of the $15.00 they
originally cost. Or, if you pay
cash send only $7.50, which
is exactly half price.

Signature of Parent

Address

City . State

"S'A 8738
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Other years would have the extra day if
their number was divisible by four. Thus,
in the Gregorian calendar there are 97 leap
years every four centuries, instead of a
hundred, as Caesar had it. For this reason,
the year 1900 was not a leap year, but 2000
will be one.

But this difference of three days every 400
years is a little too much of a correction, by
about 24 seconds a year. This amounts to a
day in 3000 years, so by the year 4600,
spring will start on March 22, unless some
other change is made in the meantime. By
that time the Eastern Orthodox Church will
have a more accurate calendar than ours.
They adhered to the Julian calendar until
1923. Then they adopted the Gregorian but
with a slightly different leap year rule.
This is that century years shall be leap years
only when their numbers divided by nine
give a remainder of two or six. This will not
be out of step with ours until the year 2800
which, in the Gregorian calendar, will be a
leap year, but in the Eastern reckoning it
will be an ordinary one.—Copyright 1936,
Science Service.

AIR CONDITIONING

ORE than 6000 air conditioned
railway cars are now in use,
and about 1000 more are under or-

der.

SpiNacH Loses StaND-
ING As HEaLTH Foob

00D newsfor spinach-haters! The leafy

vegetable, obnoxious to many and un-
willingly eaten because of widely-heralded
health value, is losing its high standing.
Spinach has been considered a valuable food
because it has a high content of blood-and-
bone-building iron and calcium. Less than
half of the iron content of spinach, however,
and less than a third of its calcium are in a
form that can be used by the body, it ap-
pears from a report by Drs. M. K. Horwitt
and G. R. Cowgill of research made by
them at Yale University with the late Prof.
L. B. Mendel.

Similarly, the amount of protein available
for human nutrition is not what would be
thought from the amount found in spinach
by chemical analysis.

In their research, the Yale investigators
devised a method which in the future can
be used for determining in other foods be-
sides spinach the amount of nourishing sub-
stances actually available to the body, as
compared with the amount theoretically
available as judged by the total content of
these substances found in foods by chemical
analysis.—Science Service.

SANDY SoIiL SOLIDIFIED BY
INJECTION OF CHEMICALS

URNING porous sandy soil into solid
rock-like material with the texture of
medium hard sandstone is the latest tech-
nique by which European chemists are now
strengthening subway tunnels, improving
hazardous foundations of buildings, plug-
ging leaks in the beds of streams of valuable
mineral springs, and restoring underwater
dams.
The system, known as the Joosten process
of soil solidification, consists of injecting
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into the soil two chemical solutions which
combine to form a gellike material. The
gel material has a high surface tension and
acts to draw the sand particles closely to-
gether. Loads of 1100 pounds to the square
inch are successfully withstood by the arti-
ficially solidified sandy soil.

Applications of the new method are many.
The Cathedral Church of Ribe in Jutland
rested on closely packed chunks of rock
lying on a bed of fine sand. In the course of
years and due in part to increasing nearby
motor truck traffic, the foundations subsided
and cracks appeared in the masonry. Under-
pinning the walls with girders was deemed
inadequate. It was decided to widen the
foundation by means of chemical solidifica-
tion in the underlying sand layer. The op-
eration was so successful that the menace
to the cathedral structure no longer exists.

In connection with recent construction on
London’s subway system the method was
also tried successfully. Injection pipes for
the chemicals were driven through the
planking used to line the finished part of
the tunnel. A chemically solidified arch of
smooth gravel was formed in the tunnel’s
roof. When it came time to cut away parts
of the roof which projected into the tun-
nel profile, pneumatic chisels had to be used
because of the strength of the material.

The two solidifying chemicals are re-
ported to be silicic acid, which is put into
the sandy soil first, and an unnamed salt
solution that immediately reacts with the
silicic acid to form an insoluble colloidal
silicic acid gel. For successful operation, a
careful study must be made of the soil type
and use confined to sandy layers. The tech-
nique will not work for clay or mud.

The process may find usefulness in the
movement for improvement of the secondary,
“farm-to-market” roads of the United States,
officials of the Highway Research Board here
indicated when they were told of the German
experiments.—Copyright, Science Service.

Encourace NEw Usks
FoR CorTON IN HicHWAY
CONSTRUCTION

ECRETARY of Agriculture Henry A.
Wallace, has approved the use of funds

for the purpose of stimulating field tests of
new uses of cotton in highway construction.
The project provides for the diversion of
manufactured cotton fabric for use as a rein-
forcement membrane in bituminous surface
treated highways and for cotton mats for
use in curing concrete highways. These ma-
terials will be furnished upon request to
state highway departments so that they may

be tested in widespread use under all cli- |
matic conditions. If the results of these tests |

are as favorable as certain preliminary trials
along these lines have indicated, these new
fields of use would require large quantities
of cotton in the future.
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will have an ELEVAIOR *

Many fine residences today are equipped
with automatic elevators. The Shepard
HomeLIFT makes it practical for homes
of even moderate cost to have this great
convenience. Architects find that elimi-
nating the front stairway and substitut-
ing the Shepard HomeLIFT often pro-
vides better first floor arrangement at no
extra cost.

FOR INVALIDS AND OLDER FOLKS
Developed originally for invalids and old
folks, the Shepard HomeLIFT has be-
come a practical necessity for every
member of the modern family.

Home LIFT

] P ATENTS PENDINC TRADEMARK REG U S PAT OFF

We predict that in the near future no
residence without an elevator will be
considered complete.

The HomeLIFT is simple, safe, de-
pendable. Completely automatic. Opeé-
rates from lighting circuit. Modest in
price. Easily installed in old or new
homes. Write today for booklet and
full details.

THE SHEPARD ELEVATOR CO.
2420 Colerain Ave.

Cincinnati, Ohio

Amateur Telescope Making
4th EDITION
ALBERT G. INcALLs, Editor
All the information you will need as to grinding, polishing and silvering
mirrors. How to test and correct them. How to design and build a mounting,
together with a few chapters of more advanced work. All in language any-

one can understand. $3.00 postpaid domestic. $3.35 foreign.

ScIENTIFIC AMERICAN, 24 West 40th St., New York

Eces Stay FresH 1F
DippED 1IN OIL
ANY poultrymen beat the heat in
summer by dipping eggs in a thin,
white mineral oil. This seals the pores of

the shell and helps the egg retain its fresh |

quality.
Recent tests by the United States De-
partment of Agriculture show that oiled
(Please turn to page 352)

TRADE MARKS

AND
\ UNFAIR COMPETITION
& By ORSON D. MUNN

A TrADE MARK is an intangible asset of a business, yet its
actual value may grow so large that it becomes the very
foundation on which depends the whole structure of the busi-
ness. Because of this fact, every business man should have
available such information on trade marks as will enable
him to judge with a fair degree of accuracy the desirability
of any mark which he may be considering.

Here, in one handy volume, written in non-legal terms, is
a simple yet comprehensive interpretation of the Federal
statutes and the body of common law relating to trade marks
and unfair competition.

Price $2.00 postpaid

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




THE AMATEUR TELESCOPE MAKER

Conducted by ALBERT G. INGALLS

IGIDITY and then more rigidity in the
design of telescope mountings is a qual-

ity which Russell W. Porter strongly stresses
in the latest (fourth) edition of “Amateur
Telescope Making,” and your scribe now
keeps a weather eye peeled for really rigid
mountings having good heavy cross-sec-
tions in the right places. A mounting known
as the “Hempstead Hydrant,” and shown
in several accompanying illustrations, makes
an excellent impression in this regard, and

The main works of the Hydrant

in other ways as well. At the place which
Porter calls the “bottleneck” (“A. T. M.,”
page 130) its declination axis has a dia-
meter of 3”. We have asked the maker of
this telescope, E. B. McCartney, proprie-
tor of the Long Island Toro Co., golf
course and lawn equipment, 76 Roslyn
Road., Mineola, N. Y., to describe it, and
this is what he writes.

“The mounting is of the Everest ‘Town
Pump’ type, described in Scientific Ameri-
can, May 1935. I saw the ‘Town Pump’
when it was shown at Stellafane, and copied
a good many features of it, although mine
starts with a rear axle differential carrier
for a polar axis. This automobile part is
ideal for the purpose, as it has two axes
at right angles and the declination axis
can be large. Only a few makes of cars
have suitable carriers, as most of them
have oval or square rims, and some have
the pinion shaft out of center with respect
to the rim. I wonder that this auto part
hasn’t cropped up before as a mounting,
but I know of only one other—Leuchin-
ger’s. [A. R. Leuchinger, Wantagh, N. Y.
—Ed.] The old Chevrolet carriers are dan-
dies for the purpose and can be had in
any auto graveyard. This Chevrolet car-
rier is riveted to a torque tube, and Porter
could make an elegant mounting design
by running this tube through bearings in a
concrete pier and dispensing with the rol-
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The Hempstead Hydrant with phon-
ograph drive, on 5” pipe pedestal

lers under the rim. This would make a
simple mounting for those who are not
equipped to do considerable machine work.

“The telescope, a 6”, has an octagonal
tube of wood, 1s” thick, which rotates in
rings made of brass channels rolled circu-
lar. It has a phonograph motor drive [This
part will be described in the ‘A. T. M. Sup-
plement,’—or ‘A. T. M.,” Vol. II, as it may
now be called—some time later.—Ed.] No
vibration from the motor is apparent, even
when using a magnification of 425 diameters,
and the motor can be wound without dis-
turbing the field of view of a %" eyepiece.
I paid a dollar for the differential carrier
and, excepting eyepiece and finder, the
whole telescope cost about 25 dollars. In
general, the mounting is about the same

Its .mak.er says the l':l-H mounting
owes tribute to Bell, p. 51, Fig. 35

size as Everest’s, with still larger bottle-
neck. The declination axis could be short-
ened 2 or 3 inches to make it more compact.
The counterweight rod slides into the hol-
low declination axis.”

McCartney concludes, “Yours for bigger
and better bottlenecks,” and he is right—
we are for them. So let’s hope that more
“Town Pump” and “Hempstead Hydrant”
mountings will be created, in the interests
of solidity.

While McCartney’s bottleneck with 3”
diameter, isn’t quite so chunky as the real
bullneck shown in Porter’s drawing in “A.
T. M., few are equipped to go literally quite
that far, though it would be desirable.
Someone thought Porter’s other sketch—
the right hand one in Figure 2, page 131,
“A. T. M.,”—was perhaps a caricature and
a bit skinnier than any that have actually
been made, so we reproduce a photograph

Anonymous. Axes far too “whippy”’
of one that is mounted on real “pipe stems”
of the kind that Ellison in a letter we pub-
lished some time ago, called “whippy.”

NOTHER solid mounting of the “Town
Pump” type is shown on the opposite
page. E. R. Richardson, San Gabriel, Cal-
ifornia, is the maker and the telescope is
a 124%” Pyrex (looks as if this one were
almost the thirteenth member of the
“Twelve Inch Club,”—but it turned up af-
ter that page had already been made up).
“This mounting is built around a 14”, 120-
pound fly wheel which I salvaged from
the scrap pile of a local foundry,” the owner
writes. “The axes are from an auto wreck-
ing yard—truck rear axles 2” diameter and
of finest steel, and the rollers are truck
ball bearings with double rows of balls.
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Richardson’s massive polar axis

The moving parts weigh over 400 pounds,
yet there is very little friction and a 1/25
H.P. synchronous motor drives it.”

It begins to look as though Porter’s
heavy emphasis on mass in the design of
telescope mountings were bearing fruit.

In his most recent letter Ellison again
reverts to “whippy” mountings—the term,
an apt one, was in an earlier letter of his
which was published here: “Just a remark
on whippy mounts and slide-off observator-
ies. The run-off roof—or run-off shed—is
doubtless the easiest to construct. But when
you come to work with it, you may well
regret that you took the easiest way. The ad-
vantages of the revolving roof are that it
keeps off (a) wind, and (b) radiation.
Even the most rigid mount will vibrate in
a breeze, and as for a whippy one, the images
execute such a war dance that observation
is hopeless. And, if your telescope tube is
of sheet metal, as it is three times out of
four, you will find the images play the
most extraordinary pranks. Often they are
like hairy caterpillars. On a clear night,
especially if windless, the upper side of

Richardson’s mounting, from north
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JOHN M. PIERCE

Amateur Telescope Makers

To make a GOOD telescope requires suitable materials.
You cannot afford to fail because of poor stuff.

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

A six-inch telescope MIRROR OUTFIT:—glass, abtasnves,opxtch

and rouge;—All_you need to grind and polish a G
parabolic mirror WITH INSTRUCTIONS. ................... $5.00
A suitable EYEPIECE:—positive, achromatic................... $4.00

A really accurate one-mch PRISM (inferior prisms mtroduce
dlstortlons which ruin the deﬁnmon of even the best mir-

6.00

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

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

11 Harvard St., Springfield, Vermont

3017 Wheeler St.
Berkeley, California

TELESCOPE MAKERS AND OBSERVERS

We supply all your wants in the Reflector field, Finished Instruments in all sizes,
Mountings and Parts, Kits and materials. Our prices are reasonable, our standards
high. No order too large or too small.

Should you be one of those more interested in a Refractor, we now supply Re-
fracting Telescope Materials and optical glass for the amateur maker. As ex-
clusive agents for Bailey & Sharp, distributors of the world famous Chance Bros.
optical glass, we offer a complete stock of Objectives, Prism and Eyepiece Blanks.
Again we repeat no order too large or too small.

Advice and testing at all times. Send 6¢ {or illustrated catalogue.

TINSLEY LABORATORIES

R. H. Combs, Canadian Representative

Toronto, Canada

PUSH THE POWER
OF YOUR TELESCOPE
to the limit with the
FAMOUS ATEMSCO SOLID OCULAR
%"” E F L—ONE DOLLAR POSTPAID
AMATEUR TELESCOPE MAKERS SUPPLY CO.
24 West 20th Street, New York, N. Y.

Western Agent: Northwest Amateur Telescupe Supply Co.
P. 0. Box 945, Washburn, Wisconsin

BUILD YOUR OWN
REFLECTING TELESCOPE

4 inch Kit... ...$3.75
6 inch Kit 4.50
8 inch Kit., .. 1.75

Kits contain 2 glass dises. all abrasives, rouge, pitch,
and copy of INSTRUCTIONS,
1” Prism $2.00—1%” Prism $2 25—11%"” Prism $2.50
RAMSDEN EYEPIECE—$4.00
Catalog free
Copy of Instructions 10c
OPTICAL RESEARCH LABORATORIES
Larchmont New York

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM
COATINGS

with greater resistance to mechanical abrasion
and uniformly superior in reflectivity at the
same reasonable prices previously asked for
ordinary coatings.

MIR-O-LEN

The new cleaning solution for optical surfaces of all
kinds. It does not leave a_film or streaks. One bottle
will last for many years. Price 60 cts. Postpaid.

LEROY M. E. CLAUSING
5507-5509Y, Lincoln Ave. Chicago, Ill.

LEE

Heavy Precision
TELESCOPE MOUNTINGS
Send for circular

HARRY LEE ARMIGER
14269 Northlawn Ave. Detroit, Michigan

Telescope Makers
SUPPLIES

Highest-quality materials only
Also

ALUMINIZING

Write for free price list.

AMERICAN TELESCOPE CO.
4008 Addison St.

For
Scientific and Technical Books

try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

Chicago, Ill.

TelescopeMakers’Supplies

RAMSDEN EYEPIECES
%"-%"-1" $1.00 each—1%”-$6.00—2"-$10.00
The Ramsden Eyepiece is ideally suited for the
reflector. Being free from color and distortion,
it does not transmit color to the mirror and has
a large flat field.

Mirror Kits up to and including 12”. 6” Kits $4.00
each. Other sizes proportionately low. These Kits in-
clude the very finest abrasives, pitch and rouge ob-
tainable.

MIRRORS SILVERED and LACQUERED

6”-$2.00—8”-$2.50—10"-$3.00—12"-$3.50

Write for Free Circular

DONALD A. PATCH
38 Crescent Street Springfield, Vermont

—TELESCOPE MAKERS—

MIRRORS TESTED FREE
Mirrors polished, parabolized and aluminized
MIRROR OUTFITS, complete with 2 glass discs,
abrasives, tempered pltch beeswax, rouge template and
instructions—6”—$4.0 Other sizes proportionately’
low. Quality equal to any on the market.
PYREX OUTFITS as above, 6”—$6.00; 8”—$8.00

PRISMS GUARANTEED SATISFACS;I'ORsz
158" —$6.
lenses

34”  bin.—$1; 1”"—$2.75; 11,”"—$4.50;
RAMSDEN EYEPIECES—finest quality
in brass mountmgs, standard I'/4" diam.

Ya" 2" F. ...$4.00; F.L..

35" F .L.3 Iens eyemece stand. I'/4"
KELLNER 3 lens orthosconu: eyepiece |2
CELL, adjustabl al

SPIDER PRISM HOLDERS, adjustable . ... $2.50
RONCHI TEST JGRATINGS—etched on glass,
in standard %" eyeplece moumlngs ..............
FREE catal, Tel , Mic i
ete. Complete Instructions for Tele.scope Alaking, IOc

PRECISION OPTICAL SUPPLY CO
991 E. 163rd Street New York City
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MODERN
CHEMISTRY

"OUT OF THE
TEST TUBE

by
Dr. Harry
N. Holmes

Dr. Holmes, pro-
fessor of Chem-
istry at Oberlin

"The best pop-
ular discussion
of chemistry
since the pub-
lication of

College, is interna-
tionally known as au-
thor and lecturer. He
is one of this country’s
most distinguished
chemists, a past Division
Chairman of the American
Chemical Society, and au-
thor of 10 standard works on
chemistry.

Slosson's 'Cre-
ative Chem-
istry’ some
fifteen years

ago_"—Da’Vl 4
Dietz, Sl_?"
ence Editor,

Scripps-

His researches have yielded
original and important contri-
butions to man’s present-day
knowledge of Chemistry.
“QOut of the Test Tube’ com-
presses the complete fascinating
story of chemistry Into one breath-
taking volume in non-technical language PROFUSELY
ILLUSTRATED—83 unique pictures.

Using plain words, Dr. Holmes reveals HOW chemistry
is changing EVERY phase of your daily life—your health,
your job, your living conditions, your future prospects!

Howar
Newspapers.

PARTIAL CONTENTS

Money from Smoke? o
“Black Magic”” Harnessed
e High Explosives ® Chain-
ing the Sun @

Chemistry of Plastics ®
Soil Chemistry and The
Farm e Fertilizers —
Chemical Keys to Mother
Earth e

Minerals — the Key to
World Power ® Wartime
Chemistry @ Photosyn-
thesis ®

Bacteria—Helpful or De-
structive ® Hydrogen’s
Amazing Story e The
Elixir of Life ®

Smashing Uranium e Hel-
ium—Conqueror of Gravity
® Food from the Air ®
Sulfur—Brimstone or Cor-
nerstone ®

Fuels—Present & Future—
Coal, Oil, Alcohol, Solar
Energy ® Atomic Energy,
Natural Gas ® How Sweet
is Sugar? e

Research and the *Talk-
ies”” ® The Automobile’s
Debt to the Chemical
Laboratory @

The Saga of Steel ® Form-
ulas—and How to Read
Them o The Terrible
Termites ®

The Chemist—Key Man of
Industry ® The Chemist’s
Language ® Cellophane ®
Chemistry, Alchemy, and
““Gold” from Lead ®
Housing of the Future ®
The Future of Chemistry
® Freezing and What it
Does

Silks and Cellulose ® In-
sects — Man’s  Allies or
Enemies ® Fats—Their
Place in Industry e
Vitamin Facts and Mean-
ings ® Yeasts ® Chemistry
and Medicine ®
Ultra-Violet Rays, Infra-
Red Rays, Cosmic Rays,
X-Rays ® Meteors ®
Air-Conditioning ® What
Transportation Owes to
the Chemist ® Indispens-
able Glass ®

Synthetic Rubber ® Rayon
Chemistry @ Safety Glass
® The Chemistry of Nutri-
tion ® .
“Farm Factories” o Tell-
ing the Earth’s Age ®
Hormones ® Aluminum’s
Fight for Supremacy e
Chemistry and Aviation e
Sugars and Sweetness ®
Bacteriology Dependent
upon Dyes ® The Business
of Chemistry @

And many other vitally absorbing subjects

for free examination.

price will be refunded.

$3.00 with

charges.

EMERSON BOOKS, Inc., Dept. 435-A
333 Sixth Ave,, New York

Send me a copy of OUT OF THE TEST TUBE
I will pay
few cents delivery charge, when the
T understand that if it is not entirely satisfac-
tory I may return it within 5 days and purchase
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u
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the tube gets cooled by radiation, probably
several degrees below the lower, and the
upper half of the mirror gets cooled below
the lower half. Well, anyone who knows
mirrors and their-little ways can tell you
what that will mean. The remedy is either
a wooden tube, or a roof over the instru-
ment. No amount of swathing in felt and
so on, will mend matters.”

From this subject Ellison shifts to bees-

|

FIG. |

The Sholes grid for locating ’em

wax, and gives us the history of its recom-
mendation in his treatise in “A.T.M.,” along
with the “Swedish pitch” (“A.T.M.,” p. 75)
which no Yankee has ever been able to
find; telling how, in his own mirror making,
the two of them have now given way to coal
tar pitch, as is also happening in the U. S. A.

“About that coal tar pitch. The whole
trouble began with the old masters of the
art in the seventies and eighties of the last
century. These old fellows, like all their
Victorian generation, were saturated in
pedantry, and gave whole pages of directions
which I gradually found to be so much
‘bunkum,” and scrapped bit by bit. One of
these directions was that the pitch must be
only the best, and the best meant Swedish
pitch. Now Swedish pitch is vile stuff, is
full of dirt, and has to be strained; also is
desperately sticky. It was in trying to de-
vise some way of mitigating its stickiness
that I adopted the plan of mixing in a
percentage of beeswax.

“But one time I was in a benighted place
where Swedish pitch could not be obtained,
and had to put up with what I could get,
which was coal tar pitch. And, to my sur-
prise, the stuff figured far better and more
certainly than the Swedish. I sometimes mix
resin with it. That is good stuff too, but
needs a lot of softening with turps.”

Ellison then comments on the HCF lap:
“I gave the HCF dodge a good try-out, and I
find as Everest does. It is unnecessarily com-
plicated for figuring, but for quick polish-
ing it is the goods. I merely pour the hot
pitch on the glass tool as usual, but imme-
diately lay a sheet of HCF on it, and press
the mirror on, previously covered with a
paint of rouge and water. [See A.T.M., p.
367.—FEd.] The heat of the pitch softens
the HCF, and it takes the curve very com-
pletely. The sheet of HCF need not be the
full size of the tool, as it flows under pres-
sure, and spreads to 25 percent or more
wider than it was. After this I cut out
facets just as usual, only the HCF plus pitch
is far easier to cut than plain pitch. This
too is fine for polishing. When it comes to
parabolizing I make an ordinary tool of the
coal-tar stuff.”

Never having observed HCF flow or
spread under pressure Ellison’s mention of
a 25 percent spread causes one to wonder

whether Irish HCF and the Yank variety
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are quite the same thing. They might differ.
Ellison next comments on- the rubber
“Door Mat” for tired lap makers: “The very
latest stunt seems to be casting the tool
by means of a rubber honeycomb mat made
expressly for the purpose. I have no doubt
that it will work; also that it will be a god-
send to many. But I can tell you a story of
the same idea, which I tried out in 1890, in
collaboration with a friend and former
pupil, Dr. Nathaniel H. Alcock; one time
Professor of Physiology in McGill Univer-
sity, Montreal. We made a sort of honey-
comb mould by cutting out 1” squares in
a sheet of plywood. The cutting was done
with a fret saw, and the thing when finished
was just like the rubber mold, except that
it was not pliable. The squares were
smoothed with a sharp knife to an angle of
45° inside, and the whole thing dipped in
water, and laid on a wet surface. The pitch
was ladled into the squares with a teaspoon,
and when hard was pushed out, and each
facet cemented to the face of the glass tool
by holding the back of the pitch square to
a flame for an instant. When all the squares
were in place, the tool was held in a basin
of hot water till soft, and the facets moulded
into contact, by pressing the mirror on in
the usual way. The method had the advan-
tage that, if any facet were damaged or
detached, it was easy to make and attach
a new one. I soon got tired of the tedious
job, and found my own way did all that
was required, and did it in far shorter time.”
This resembles the method described a
little later by Ritchey. Everest no longer
spoons the pitch into the “Door Mat,” but
pours a regulation lap and then pushes the
“Door Mat” down into it by means of the
mirror, using plenty of warm soap-suds.

AKING his own drawings, which are
reproduced here, Raymond A. Sholes,
10004 Regent St., Los Angeles, California,
describes a bit of his technique, as follows:
“In the February number, Nicholas M.
Smith’s method of testing was described;
also Ellsworth L. Martinelli’s technique for
using HCF. The success of both depends
upon knowing the diameter, or radius of
zones, which must be measured while the
eye is at the knife-edge. Both Everest’s and
Mason’s methods of measuring are 0.K.,
but I hit upon the idea shown in Figure 1

l
q %E Ep

UNDERLAY OF

UNDERLAY LARGER DWAMETER
HERE ~ THAN ZONE
REMOVES

GLASS

o FIG.3

L J

FIG.2 FIG.4

Details of the Sholes technique

of the accompanying drawing, which has
the advantage that it allows the operator
to view the whole mirror and yet measure
any zone as accurately as is necessary.

“A piece of stiff cardboard was marked
off in 1” squares, and a hole cut in it, some-
what larger than the mirror, the center of
the hole being located where two of the
lines cross. Silk threads were strung across
the opening both ways, located on the pen-
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cil marks. The card was tacked to a block
of wood and stood in front of the mirror,
as shown, while testing. It must be so lo-
cated that the center cross is directly in line
with the center of the mirror. The threads
make black lines where the mirror is light,
and bright lines over the dark areas. These
do not interfere with viewing the shadows
as shadows, but are always there to refer
to when wanted.

“The crests can be measured and checked
both on the vertical centerline where the
shadows reverse and on the horizontal cen-
terline where one would normally place a
mask. Checking one against the other leads
to greater accuracy. For a large mirror, the
cardboard would have to be replaced by a
piece of plywood or a wooden frame.

“While using underlays and HCF, as de-
scribed by Mr. Martinelli, my experience
was that the work done on the glass is always
a little toward the center from the underlay.
A typical set-up is shown in the upper part
of Figure 2. The lower part shows the re-
sult—a depressed zone just inside the raised
zone that was being attacked. I found that,
if the inner diameter of the underlay is
made the same as the highest part of the
zone, and the outer diameter a little larger
than the zone diameter, as shown in Figure
3, there was no tendency to create new zones.
Even when a raised zone was near the edge,
the underlay, as shown in Figure 4, brought
it down—Dbelieve it or not—without causing
a turned down edge.”

TELLAFANE convention this year, Sat-
urday, August 8. Porter probably coming.

learn that the 4134” x 6%” Saint-
Gobain low-expansion glass flat, also
the machine, with which Ritchey made the
40” Ritchey-Chrétien a year or so ago, are
lying idle in Washington. If some amateur
club would pick up these items an inter-
esting club project of some sort might be
worked out.

F you feel you need more materials, in

order to swing the telescope making hob-
by, listen to this, from Bre’r Fred Ferson of
Biloxi, Mississippi—just one of us TNs.
“] am going to start the Ferson Plan for
the redistribution of telescope materials,
and call it ‘The Share the Wealth of Tel-
escope Materials’. Every man who joins,
by paying Ingalls and Ferson six bits,
might receive one brick building, 20" x
100’ with tower and dome, one large and one
small lathe, a milling machine, drill press,
shaper, planer, a forge, optical spindle,
grinding machine and motor, and small
tools and sundries too numerous to men-
tion. Also one Pyrex disk, and tool per
month—prism blanks, rouge, pitch and ‘Door
Mat’. Last but not least, $200 per month
per TN.”

To this great plan for spending our way
into vast wealth Ingalls adds a compro-
mise arrangement by which the work is to
be divided between Ferson and himself.
Ferson is to provide the materials and
Ingalls will get the six bit dues. All of the
benefactors must agree to drop and break
the mirrors before the last day of each
month, thus adding to the wealth of the
community by making the remainder of its
members work that much harder, as well

“putting money into circulation.” Local
organizers’ salaries will be limited to nom-
inal sums—say $12,000.
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HARRY ROSS

Scientific and Laboratory Apparatus
84 West Broadway, New York, N. Y.

SUBSTAGE LAMP. Fits under any microscope,
suitable for immersion objectives. Cast metal
throughout, crackle finished. 1%4” daylight
glass window. 110 to 120 v. Complete with
bulb and cord. Weight 2 1bs. Each............ $1.50
TURNTABLE. For ringing microscope slides.
Ball bearing, nickled bronze table with clips.
Streamlined cast iron base. Weight 3 1lbs.
Each $4.00
TAP FOR OBJECTIVES. Standard R. M. S.
thread, 1/1000” accuracy. Finest tempered
steel. Weight 1 1b. Each ... $4.00
Include Postage. No C. O. D. No Stamps.

Forthe Telescope Maker
and User

First-quality mirrors, flats, prisms, eyepieces, fo-
cusing tubes, finders, and other accessories for the
telescope. Achromatic Barlow lens, in cell and 114
in. barrel for use in the eye tube of telescope, in-
creases power of eyepieces with satisfactory defi-
nition. Send for circular and price list.

C. W. LUSK
1238 West 39th Street Los Angeles, Calif.

ATEMSCO OCULARS

Approved and used from Coast to Coast
RAMSDEN EYEPIECES—114” Diameter
Brass MoUNTED—FI1BRE LENS CELLS

Focal Lengths 14"—14"—14"

One Dollar Each—Postpaid
Amateur Telescope Makers Supply Co.
24 West 20th Street New York, N. Y.

Also Sold by the

Northwest Amateur Telescope Supply Co.
P. O. Box 945 Washburn, Wisconsin
(Descriptive Circular for Stamped Envelope)

| 4 D |

PYREX MIRRORS

MADE TO ORDER
Guaranteed correctly figured, polished,
parabolized and aluminized.

OUR PRICES WILL SUIT YOU

Written guarantee with each mirror
We do polishing, parabolizing and aluminizing

l Precision Optical Co., 991 E. 163 St., N. Y. c.‘

When you write to advertisers
® The Editor will appreciate
it if you will mention that
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Wm. Mogey & Sons, Ine.

Founded 1882
Highest grade visual and photographic re-
fracting telescopes. Write for catalogue.

Plainfield, N. J.

Inventions, Patents and Trade-Marks

By MILTON WRIGHT

Attorney and Counsellor at Law, formerly
Associate Editor, Scientific American

Just published

2nd edition

How to make your inventions pay—
How to secure the utmost in legal protection—

The man who conceives an invention has before him a vision of
rewards, but much must be done before that vision becomes a
reality. There are patent rights to be secured, pitfalls to be
avoided, business opportunities to be sought and handled in cer-
tain ways. To guide him on his way is the aim of this book.

52 x 8, $2.65 postpaid

250 pages,

Send orders to

SCIENTIFIC AMERICAN

24 West 40th St.

New York, N. Y.

Luftfahrtforschung

publishes the works of the most important German institutes of
research in the field of flying technics.

Trial number and prospectus free of charge.
12 numbers are published yearly.

Price per year:
Germany and Switzerland:
Other countries: RM. 16.—

RM. 24—

Publisher: R. Oldenbourg / Miinchen 1 (SchlieBfach 31)
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The smallest
Reflecting Camera
with a
Focal Plane Shutier

&
THE
INTERNATIONALLY
KNOWN

Thagee

EXAKTA

Junior

The Miniature

Mirror Reflex

equipped with an
F4.5 Thagee
Anastigmat Lens

3 inch focus

er.?

A few of its features:
Knob for winding film and
shutter simultaneously. e
Makes double exposures im-
possible. e Shows image
right side up. e Takes 8 vest
pocket size pictures 134x214
on standard No. 127 film. e
Has regular speeds from
1/25th to 1/500th part of a

second.

TRADE IN
YOUR OLD
CAMERA
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CAMERA ANGLES

[ Conducted by JACOB DESCHIN

HoBBY PHOTOGRAPHY

LMOST any hobby can be doubled in

interest if seen through photographic
eyes, even though photography itself be
your particular avocation, Whether you lean
toward stamp or coin collecting, woodwork-
ing or model boat building, or some such
activity as fishing or hunting or “collecting”
bird and animal tracks, you will find camera
opportunities galore. The objective attitude
which you will assume in photographing the
various phases of your hobby will develop
a sort of romantic feeling about the hobby
that will do wonders in helping you over

»

e
A

The Model Builder

some of the obstacles which now and then
you meet in trying to work out some par-
ticularly tough problem.

Generally speaking, a camera equipped
for ground glass focusing is best for hobby
photography, although any camera can be
made to do for most of the pictures you will
want to make. On a ground glass one can
compose carefully, focus accurately in order
to get sharpness over the entire area or to
limit definition to the subject matter alone,
which in certain instances, as when it is
desired to subordinate the background, is a
considerable advantage from the pictorial
point of view. A tripod or other firm sup-
port is necessary for almost all ground glass
work. Filters will also be required in certain
instances where contrast cannot otherwise
be achieved.

Hobby pictures may be divided into two
categories—the record type and the pic-
torial. One of the chief uses for the former

would be for chronicling the step-by-step
history of a particular project, the story of
a fishing trip, pictures of specimens for the
collector of eggs, stamps, or whatnot. In
this connection, the collector can use pho-
tography to obtain pictures of objects he
does not possess and for one reason and
another, usually financial, he cannot afford
to purchase. Thus, he can take a picture of
some desired object that catches his atten-
tion in a store window or in the collection
of a fellow-hobbyist. The result is not the
same as actually owning the item himself,
but is certainly a good second-best.

The pictorial phase of hobby photography
would include shots having an atmospheric
quality about them. Some record pictures
lend themselves to this treatment, but usu-
ally it will involve a special arrangement
of subject-matter to achieve a generalized
impression of certain phases of your hobby
or something epitomizing the hobby as a
whole. Such a picture can be enlarged and
displayed in some appropriate manner in
one’s den or in some other part of the home.

Composition is important whether the pic-
ture is a record or imaginative impression.
There is no reason why a record picture,
merely because it is utilitarian, should not
be as well arranged as an artistic one. An
attractive and careful disposition of the
various components of the picture will make
each photograph not only pleasant to look

Stamps

at but in many instances will give a better
idea of the subject-matter photographed.
Hobby photography will sometimes in-
volve having someone’s hands in the pic-
ture and this can, of course, best be done
by having a friend release the shutter while
your hands are busily engaged within the
picture area—or the other way about. When
you are alone, as will probably be the case
in many instances, a delayed. exposure de-
vice, which may be attached to any camera
having a cable release, can be relied upon
to do about the same service. While this is
not feasible with the fishing hobby, for ex-
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There Is Still Time To Enter Our

$100 PRIZE CONTEST

For Amateur Photographs

See April or May issues for complete details

ample, your companion, if he is not too ab-
sorbed himself and if he also be of a photo-
graphic turn of mind, can be pressed into
service. In this field, incidentally, some in-
teresting pictorial shots can be made of
the fishing paraphernalia, your companion
silhouetted against a lowering sky, or the
boat on the shore when the light is partic-
ularly attractive.

A pictorial diary or album can be made
of the record type of pictures that can be
used for reference or display to friends. In-
dividual pictures may be filed in a box re-
served for the purpose and properly indexed
so as to be easily accessible when needed.

Picture your hobby. In time you will find
the results invaluable not only to yourself
but to other hobbyists as well.

PHaoTOGRAPHIC
NIGHTMARE
RDINARILY, a cigarette is a fairly

harmless creature. It has elegance, a
certain beauty and grace, is pleasant to han-
dle, and comes as something of a benefactor
in times of stress. All these things the writer
appreciates and when recently the assign-
ment was handed him to do the apparently
simple thing of photographing a row of
cigarettes to fit in with a certain definite
layout, he fairly beamed. Agreeable jobs
like this came one’s way very seldom, he
thought.

The specifications were that the cigarettes
had to stand on end, that they were to be
varied in type, cork-tipped and plain, round
and flat, that shadows were to be long and
clearly defined in the photograph and that
the cigarette in the immediate foreground
was to be taller, much taller, than the last
one at the extreme end. Also, the back-
ground had to be plain and unobtrusive and
the general quality of the finished product
was to be pictorial.

Next to the purchase of the required cig-
arettes, the easiest part of the undertaking
was to stand the cigarettes on end. This was
accomplished by pushing thumb tacks into
a card at a uniform distance apart and
placing a cigarette on each point. So far,
so good. From then on the troubles never
ceased. For the shadows a spotlight was
obviously needed. When general lighting
also was introduced in order to show up the
front part of the cigarettes more clearly,
the shadows seemed to suffer somewhat and
more detail got into the picture than was
wanted. Also, something had to be done
about the background, and it seemed that
the only way to get an even tone was to
shoot down for an angle picture. But this
would not do. The horizontal arrangement
that was wanted was not to be had in this
way, even though the first cigarettes did look
larger than the ones farthest from the
camera.

An arrangement of 40 cigarettes was tried
first but without success, then 70 and still
no luck. Laboring under the strange notion
that the solution lay in numbers, the writer

drafted 50 more and lined up his 120 “men”
for the final dash to a victory that, alas,
still proved elusive.

The evening ran on and crept into the
morning, when the idea occurred to the
harassed photographer that perhaps, after
all, he had too many cigarettes, too much
light, too much of an angle, too much card-
board—in short, too much of everything. So
down came the surpluses, one after an-

Cigarettes and Shadows

other. The 120 cigarettes were reduced to
24 in a single row, the general light was
shut off, leaving only the spotlight, the angle
was eliminated and foreshortening resorted
to by having the camera lens on a dead level
with the cigarettes, giving a giant of a
cigarette in the immediate foreground and
a third this size to the last cigarette. The
cigarettes were arranged in a row along an
edge of the cardboard by the thumb-tack
procedure, the spotlight lowered to give a
long shadow almost twice the length of each
cigarette and the cardboard so adjusted that
a black curtain served as a background.

The result, which finally gave satisfac-
tion all around, was a row of cigarettes
against a void, giving, with the long shad-
ows cast by the cigarettes, a rectangular
composition.

The aftermath, for the photographer, was
the photographic nightmare impression
shown in the illustration.

(The final satisfactory cigarette picture
appears on page 310 of this issue.—Editor.)

CameErA HunTING
iN THE U.S.S.R.

ISS CELIA SPALTER, a recently re-
turned traveler from Soviet Russia,
contributes to this month’s department a
brief summary of her photographic experi-
ences in that country during the course of
a three months’ visit. She writes as follows:
“After a week or so of futile endeavor,
photographically speaking, due te the count-
less warnings about what not to photograph
and what happens to your camera if you do,
I discovered that no one really knew what
you could or could not photograph. Ques-
tioning invariably elicited such informative
replies as ‘I don’t know’—‘You had better
ask the Director’—and so on. One answer,
however, 1 could always count on, whether
I was inquiring about taking pictures in

INSTOSCOPE

EXPOSURE
METER

Ever-ready

instant

one-handed

Five seconds observation to secure correct ex-
posure for:

Film or plates from 16 to 30 deg. Scheiner
Lens aperture from F:2 to F:22. Time from
30 minutes to 1/1000 second.

The INSTOSCOPE is small and light. There
is nothing to ‘‘disapp:ar,” to “‘guess,”” to
“‘assume.’”” No rings to turn, to slide, to set.
There is no starting point to bother about. The
scales are ever clear, noncorrosive, permanent.
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The outstanding achievement of the INSTO-
SCOPE design is the complete avoidance of
anticipated reading. The measurements are ‘posi-
tive and definite.

The light-values, as observed in the meter,
are expressed in a succession of letters, ar-
ranged in the same ingenious and purposeful
manner as the optician’s test chart. This ar-
rangement will necessarily forestall the guessing
at or forcing of any well known and habitually
memorized successive symbol or number, and
correct possible errors of over reading.
PRICE, COMPLETE WITH 4.50
SOLE LEATHER CASE............

&
THE WILLO JR.
EASEL

Now every amateur and professional
photographer can afford a good easel.
The Willo Jr. is truly exceptional at
this price. It is made of well seasoned
wood, lies absolutely flat and is easily
adjusted with a sliding guide. Nothing
on the market can compare with the
Willo Jr. in price and quality!

Takes 11x14 paper or smaller—

weighs 6 lbs. Dimensions 14x173%. 6.75
Has adjustable mask with 14,” border.
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Values in

USED
CAMERAS

Sold on our usual
10 days’ trial basis

3 x 4 cm. Voigtlander Perkeo,

Heliar F3.5 Compur $20.00
1% x 2% inch Thagee, Carl

Zeiss F3.5 Compur 25.00
35 mm. Retina, Xenar F3.5

Compur 32.50
3 x 4 cm. Kolibri Carl Zeiss

F3.5 Compur 20.00
4% x 6 cm. Ernemann, Erno-

star F2 Focal plane 65.00
35 mm. Leica Model D F3.5

lens 75.00
4% x 6 cm. Ikomat A Carl

Zeiss F4.5 compur 25.00
6% x 9 cm. Plaubel Makina,

range finder F2.9 lens 95.00
2% x 3% Super Ikomat C

Carl Zeiss F4.5 Compur 55.00
2% x 3% RB. Graflex Jr.

F4.5 lens 47.50
2% x 2% Rolleicord Carl

Zeiss F4.5 compur 37.50
10 x 15 cm. Ernemann, Erno-

star F4.5 Focal plane 25.00

Subject to prior sale

ABE COHEN’S
EXCHANGE INC.
“The House of Photographic Values”
120 Fulton Street, New York City

ROLLEIFLEX

The uniquely different construction of these
cameras facilitates the making of better
photographs. They possess two lenses—one
which takes the picture—the other which
focuses your scene or subject in actual
film size on a luminous ground-glass finder.
These lenses are synchronized so that your
“preview” in the focusing hood and your
finished photograph are identical. These
cameras possess, moreover, a number of
automatic features found in no other in-
strument and represent an ultimate present-
day perfection in the construction of pre-
cise, picture-making instruments.

Literature on Request

FREE TRIAL GLADLY GRANTED

BURLEIGH BROOKS
127 West 42 Street, New York

SCIENTIFIC AMERICAN

schools, theaters, or nurseries, was: ‘You
can’t photograph the Kremlin or the Red
Square.’

“Once I had overcome my fear of taking
pictures, I found the camera an indispen-
sable ally whenever in search not only of
pictures but of adventure; for no sooner
would I aim at my subject when some so-
cial-minded citizen would inquire why I
was taking pictures—or some camera-
minded citizen would inquire about the
make and cost of the camera. In either case,
the result was identical—an avalanche of
questions from an ever-increasing group of
curious citizens, eager to learn about
America and what America thinks about
them, until the snapping of pictures had
developed into a sort of informal discus-
sion meeting.”

EmpTY BOXES

N the course of the camera hobbyist’s ac-

tivities he empties quite a number of
paper and tin containers and, seemingly hav-
ing no further use for them, throws them
away. A little thought and ingenuity will
discover many uses for some of these con-
tainers. Cut film boxes and the black paper
which separates the individual films may be
used for storing exposed films when it is
desired to reload film holders before de-

veloping the exposed films. Larger boxes :
may be used for storing black paper, pieces !

of cardboard, string, and so on—those odds
and ends for which a use may be found on
certain occasions, such as for masking nega-
tives, for making test strips in printing and
enlarging, and so forth. Boxes also come in
handy for holding a batch of negatives
which have been selected for an evening’s
printing, the box itself being used to hold
the batch and the cover for placing the
negatives when you are finished with them.
One man uses the round paper container
which once held a pound of hypo crystals as
a measure for dealing out the “loose” crys-
tals which he now purchases in bulk of five
pounds or more—at half the cost per pound
of the pound box. Thus tins and bottles
which formerly held chemicals may be used
over again for another purpose if we take
the precaution of storing them away to
await the moment when they become the
solution to some disconcerting darkroom
storage or other utilitarian problem of the
photographer.

“SHOOTING” SPORTS

AKE your camera to the game the next

time you go and try shooting action.
Understanding the game as you do—or you
wouldn’t be there—you will watch for sig-
nificant situations, spectacular plays, and
other telling incidents that occur during the
course of the game’s progress. And at the
finish you will, if you have been industrious
and agile—as well as fairly accurate as to
exposure—come away with a batch of po-
tential pictures that will vividly recall the
game to you long after the action itself is
over.

Generally, a lens of longer than ordinary
focal length, though not necessarily a full
telephoto, is needed for the majority of
games, particularly those that are played
outdoors. Indoors, with such games as
basketball, bowling, badminton, and bill-
iards, the lens of normal focal length will

be adequate if the worker can find a place
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BUILD A
PHOTOGRAPHIC
LIBRARY

Leica Manual, by Willard D. Morgan
and Henry M. Lester. A beautiful book
of over 500 pages dealing with all
phases of miniature photography. It
covers such subjects as panoramas,
photomicrography, dental, stage, and
aerial photography, photomurals, infra-
red, and many others. $4.00.

Practical Amateur Photography, by
William S. Davis. Deals with the
whole subject from the origin and
growth of photography to the latest
types and uses of cameras. 264 pages,
illustrated. $2.40.

Photographic Enlarging, by Franklin
1. Jordan. A complete treatise on en-
larging, discussing not only the neces-
sary equipment but all of the dark-
room processing, dodges which may
be employed, combination printing,
mounting, and lantern slides. It is
written in a light yet thorough-going
manner. $3.70.

Free-Lance Journalism With a Cam-
era, by Rufus H. Mallinson. Many
serious amateur photographers would
like to know how to make money with
their cameras; here is a complete guide
to that work. It tells not only how to
make salable pictures but also how to
market them. $1.65.

The Fundamentals of Photography,
by C. E. K. Mees. Not only tells how
to take and finish pictures but gives a
solid foundation of the principles of
photography. $1.10.

Portrait Lighting, by Frank R. Fra-
prie. Takes up the rapid development
in the last few years of artificial light-
ing for indoor photography. $2.15.

Modern Development, by F. R. Fra-
prie. Describes all methods of develop-
ment, stressing particularly modern
factorial and thermo methods.. All for-
mulas are given. $1.10.

Camera Lenses, by Arthur W. Lock-
ett. Explains simply and clearly, yet
with scientific accuracy, all the under-
lying principles of lenses. 85c.

Infra-Red Photography, by S. O.
Rawlings. A treatise on the use of pho-
tographic plates and films sensitive to
infra-red. Exposure and processing are
fully covered and many formulas arc
given for sensitizing. $1.65.

Prices QuoTED INCLUDE POSTAGE
Write to Us

for Advice Regarding Books on
Any Phase of Photography

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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DEVELOP
your
films
at
home

ICALLY and
BETTER

PERPLEX

5 Developing Tanks in one
for 127-117-120-116
and 35mm. (24-exposure) film

PERPLEX is the ideal Tank for the Home
Laboratory. It is versatile, accommodating 5
different film sizes. Made entirely of Bake-
lite, it is non-corrosive and thus impervious to
the effects of photographic chemicals. It is
simple to operate, has no complicating gadgets
and obviates the necessity of difficult finger
manipulation. Superbly constructed and yield-
ing fineresults, it is moderatelypriced at $8.50

Literature on Request

MIMOSA AMERICAN CORPORATION
485 Fifth Avenue New York

Want a Career in
PHOTOGRAPHY?

Wonderful money-making opportuni-
ties in this growing field. Earn while
learning. Practical, individual in-
struction in every branch of Profes-
sional and Amateur Photography. Per-
sonal Attendance and Home Study
courses. 26th year. Free Booklet.

New York Institute of Photography
10 W. 33 St. (Dept. 134) New York

nd Bargain Book of
c MERAS & SUPPLIES!
lains Iatest inventions, methods
N\ in g’ aphy and Home vie
Makmx}fnr;un and profits. Offers

ing Bargains in still and movie
\\Cameras, Let:nues. Fl‘tm:l Ietc"l:’:ﬂ
ment accepted in -
_— e Bramiied  WRITES
CENTRAL CAMERA CO., Est. 1899
230 S. Wabash. Dept. A184,Chicago, U. S.A;

Splendid op%)rtunitles Prepare In

spare time. ch’ No previous

expericnce needes common school

educanon sufficienf. Send for free

booklef Opportunmes in Photogra~

R articulars and requirements.
W hefican

School of Photozral’hv

Dept, ‘22
3601 M:chlzan Ave. cmcago. in,

AUTHORS,

Writers, Speakers
Technical and Scientific Subjects

Your manuscripts, college
theses, speeches edited and
criticized for style and diction;
suggestions for rewriting giv-
en; possible markets quoted—
$1.00 per thousand words.

Every manuscript “serviced”
by two active editors of long
experience.

Speeches and manuscripts
prepared or rewritten at special
rates. House-organs edited and
proofread.

Highest references

TEeEcH EDITORIAL SERVICE
26 WEsT 40TH ST., N. Y. C.

SCIENTIFIC AMERICAN

to sit or stand that is near enough to the
action to fill or almost fill the size film be-
ing used.

While any camera can be used in sports
photography, only the type cameras equip-
ped with focal plane shutters permitting
speeds of 1/500th and 1/1000th of a second
should be used when very fast action out-
doors is to be recorded. If the fastest speed
of which your shutter is capable is only
1/100th or 1/200th of a second you will do
best to leave such subjects alone and thus
avoid the darkroom disappointment that is
sure to follow an attempt to stop 1/500th
of a second action with a 1/100th of a sec-

. ond shutter speed. However, with some prac-

tice these relatively slower shutters can be
made to stop moderately fast action if the
two following precautions are taken: Shoot
the action when it is diagonally opposite the
camera, moving toward it or away from it—
never when it is moving directly parallel to
the lens. The other point applies to such
sports as vaulting and similar activities in-
volving a leap into the air. In such games
the athlete comes to a momentary “dead
stop” at the peak of his leap just before he
descends. If you learn to make the exposure
just as he reaches this peak, even a 1/100th
of a second will stop him. But it will take
some practice.

The fastest film available, the so-called
supersensitive panchromatic, should be used
for fast shooting. The camera should be of a
type to permit quick changing of film so
as to prevent missing “prize” shots, and for
indoor sports it should be able to accom-
modate some photoflash synchronizing de-
vice, a number of which are now available.

Altogether, sports photography is exciting
and profitable, but one must be properly
equipped and learn to “size up” pictures
quickly if success is to be gained.

VIiEWING NEGATIVES

HE “printability” of a negative cannot

be judged intelligently by holding it up
to a naked light bulb. Besides being a strain
on the eyes, the strong light has a tendency
to wash out details and in general to kill
tonal gradations, giving the impression that
the negative will not print or enlarge ac-
ceptably. This is particularly true, of course,
in the case of thin negatives. Now, we all
know that a reasonably thin negative will
make a better enlargement than a very
dense one. There will be better tones in the
enlargement, details will be clear and the
printing time will be shorter, the latter a
feature particularly desirable when enlarg-
ing on chloride or chloro-bromide papers.
The best way to view a negative, therefore,
is to interpose a sheet of white paper be-
tween the light and the negative, each of
the three units—the light, the paper, and the
negative—at a slight distance from the
other. A better interposing medium is a
frosted or ground glass. The regular print-
ing box used for contact work is ideal for
this purpose.

Incidentally, the miniature camera user,
impatient to see his results, in the positive,
has learned that when using the parapheny-
lene-diamine types of fine-grain developers
he is able to view the film as a positive by
holding the dried negative under the light
against a dark background. A little experi-
mental tilting this way and that will give
the correct angle at which to hold the nega-
tive.
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PRECISION-BUILT sor

Better Pictures!
National

"GRAFLEX

SERIES II

HIS outstanding miniature camera didn’t just

happen. It is the result of careful design and
precision workmanship. In no other way could a
real reflex camera so small and compact—it’s just
a handful—possess such smooth, fast action . . .
or give you so much more interesting pictures! It
has the famous GRAFLEX full-vision focusing and
a wide range of shutter speeds which adapt it to
every kind of photographic work. And remember—
this fine, American-made camera gives you. TEN
album-sized negatives, 214” x 2%”, from a No. 120
8-exposure film—-—-sparkling, vivid negatives that en-
large perfectly with the new Graflex ENLARG-OR-
PRINTER. See it at your GRAFLEX dealer’s.

series D GRAFLEX

For difficult—almost impossible—pictures
use the Series D GRAFLEX. Features:
interchangeable lens board, with a wide
selection of lenses as fast as f. 2.9, re-
volving back, lens shade., focusing hood.
ground glass, foeal plane shutter and 25 shutter
speeds. See these and mher GRAFLEX camerss,
accessories_and the ENLARG-OR-PRINTER — st
your GRAFLEX dealer's.

Fee/

Send today for new catalog of GRAFLEX
Accessories, and the ENLARG-OR-PRINTER.

Cameras,
Use coupon below if you wish. Folmer Graflex Corporation,

Dapt SA 5 Rochester N S
FOLMER GRAFLEX CORPORATION
DEPT. SA-5, ROCHESTER, N. Y.

Please send me your new catalog describing the GRAFLEX
All-American-made Cameras, Accessories and the new
ENLARG-OR-PRINTER.

Name
Address
City

State

Precision
Candid

Camera

35mm. 36 exposure, micrometer fo-
cusing . . . to 22 ft. Zeiss Tessar
F:2.8, Compur shutter. List $62.00, a
Bass Bargain at $48.50.

ARGUS—

new candid 36-shot camera—
F:4.5 lens. Ready for delivery

BALDAX—

16 on 120 film. Meyer Trioplan F:2.9 lens
in new rap:jd Compul"‘ shutter. Delayed
action. Brand new, with case. 50
Worth $60. At Bass only........ $37
Sec.

Send for new free Bargaingrams:
I—16 mm. #219. Cine. Sec. II—35
mm. #216. Sec. IIT—Text Books
fZZO Sec. IV—Still Cameras #f222.
ec. V—Lenses #221.

$12.50

Dept. “*AD”, 179 West Madison Street
CHICAGO

Camera Headquarters for Tourists
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WERE the ancients gifted with

strange powers of foresight? Their
amazing predictions have startled the
scientific world. Astounding is the
revelation that they possessed a secret
wisdom for the supremacy of man
and the mastery of life which has
been preserved throughout the ages.
Let the Rosicrucians explain how you
may share this heritage of learning by

writing today for the fascinating free
Sealed Book. Address: Scribe N.O.H.

The ROSICRUCIANS
San Jose (AMORC) California

NOT a religious organization
__

THE MECHANISTIC AUTONOMY OF NATURE
with 1935 supplement on

The New Vortex Atom

120 pages, 25 diagrams
The ONLY system which ascribes strue-
ture to protons, electrons, and neutrons.
A CHALLENGE TO OFFICIAL SCI-
ENCE whose present-day teachings about
the atomic nucleus are flatly contradicted
and shown to be erroneous.

Price, postpaid, $1.00.
Money must accompany order.
C. F. KRAFFT, 2510 Q St., N.W., Washington, D. C.

R\ The Midget Slide Rule

equals a 12 In. straight slide rule in pre-]
cision. Has A, B, C. D. CI Log-Log.
Binary, Add and Subtract scales. Gives|
Logs. Gives Trig. functions to 1 minute|
from 0 to 90 degrees. The Engine-divid-|
ed scales are on white coated alumi:
Permanently acourate. The Midget is,
undoubtedly, the most versatile calcula-|
tor ever invented. Dia. 4 In. Price, with

Fabrikoid enwe and Instruction Book,
$2.00. cash or C, O. D. Money back i]

not satisfactory. Circulars free.

Gilson Slide Rule Co., Stuart, Fla.
Slide Rule Makers since 1915

(Patented 1-17-22)

How toSpeak FRENCH

SPANISH,GERMAN or ITALIAN

’ You've always longed

@ ‘o learn another lun-

N R . upge, Free Book ex-

plains amazing Cortinaphone SHORT-CUT WAY

to start speaking it AT ! Be a two-language

person. Read foreign books. Really enjoy travel.

FUN to learn quickly. easily at home, in spare

time, this natural ‘‘learn-by-listening’’ way.

W rite ay for free book—*The Cortinaphone
Short-Cut.” State language interested in.

Cortina Academy, Dept. 156, 105 West 40th Street, N. Y. C.

FREE

Established 1853

Corn Exchange
Bank
Trust Company

13 WILLIAM STREET

and
73 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation

SCIENTIFIC AMERICAN
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WORLD-WIDE RADIO

Conducted by M. L. MUHLEMAN *

REsoNANCE INDICATOR

T is extremely difficult to tune a highly
selective receiver to exact resonance
with a signal without some means of visual
indication. Many receivers are equipped
with tuning meters or “electron eyes” just
for this purpose. A self-contained resonance
indicator, made available by the Technical
Appliance Corporation, may be easily con-
nected to the average broadcast or all-wave

i ;
]
: J
h.a)j _T
1
A self-powered resonance indicator
for broadcast or all-wave receivers

receiver not equipped with a tuning indi-
cator.

The unit employs two 6H6 metal tubes in
conjunction with a 6E5 electron-eye tube.
One 6H6 is used in a voltage-doubling cir-
cuit to supply the necessary plate power for
the 6ES. The other 6H6 operates as a linear
diode detector, the rectified signal of which
is amplified by the triode section of the
6E5 and applied to the electron-eye section
of the same tube. Since the unit is com-
pletely self-powered, it does not place any
drain on the receiver with which it is used.

Aside from indicating when the receiver
is tuned to exact resonance with a desired
signal, the resonance indicator will also
show the presence of weak station carriers
which ordinarily might not be heard. It is
therefore of distinct assistance in tracking
down weak DX stations.

The resonance indicator may also be used
for aligning the r-f and i-f amplifier stages
in a receiver, and as an output meter. It
may also be employed for all-around ser-
vicing work on radio sets.

Rap10’s PoLiTiCAL ASPECT

ADIO engineers have unwittingly com-

peted with the governmental agencies
in thinking up new alphabetical combina-
tions to characterize functions. The AAA’s
and the CCC’s have much the same ring as
many of the radio engineering abbreviations.
Since some of these abbreviations are as

confusing to the layman as are many of
the New Deal appellations, it might be
well to provide actual definitions. They are
as follows:

ABC  Automatic Bass Compensation
AFC  Automatic Frequency Control
AGC  Automatic Gain Control

ASC  Automatic Selectivity Control
ATC  Automatic Tone Control

AVC  Automatic Volume Control
QAVC Quiet Automatic Volume Control

The abbreviations AGC and AVC actu-
ally refer to the same function—gain or
amplification—meaning much the same
thing as volume.

FrEQUENCY DRIFT

RECISE adjustments are required in a

broadcast or all-wave receiver if all
tuned circuits are to be in exact resonance
or alignment. Heat alone can affect such
adjustments and as a result, most receivers
are aligned at the factory while they are in
operation or “warm.”

It is obvious, then, that when a receiver
is first turned on it is out of alignment by
an amount equal to the contraction of the
metal in coils and condensers. The receiver
is not “tuned up,” in the same sense that
an automobile engine is not “tuned up,”
until the correct operating temperature is
reached. Therefore, during the first ten
minutes or so signals to which the receiver
is tuned may appear to drift or distort
slightly.

If frequency drift or distortion is still
apparent after the receiver has reached
operating temperature, the difficulty is more
than likely due to a change in frequency of
the converter oscillator. It is not often that
frequency drift can be attributed to the
station to which the receiver is tuned as
most modern transmitters are crystal con-
trolled and the frequency is maintained at
a high degree of accuracy.

WHERE TO LISTEN

ITH the arrival of Spring, the wave-
length bands below 30 meters are
providing listeners with many new DX
catches. The 25-meter short-wavé broadcast
band is particularly good now, while the
20-meter amateur band is active until mid-
night and after. Many of the English ama-
teur ’phone stations can be picked up as
late as 8 o’clock in the evening.
The 10-meter amateur band is ‘“open”
until early in the evening, and is practically

*Editor AIl-Wave Radio
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free from station interference. This is a
“super-distance” band and is crammed full
of surprises. However, very careful tuning
is required. If the vernier knob is not turned
slowly, most of the stations will be passed
by.
The new Detroit News short-wave station,
W8XWJ, is just a ways off the high-fre-
quency end of the 10-meter amateur band.
It will be found at 31,000 k¢ (31 mc), but
because of the skip distance, can be heard
only in certain localities. This station is on
in the early evening.

Many interesting conversations can be
heard over station WOU, owned by the New
England Telephone Company, and used for
communication with fishing vessels. The
station operates on a wavelength of 119.6
meters or 2506 kc.

Many short-wave listeners have enrolled
as active students in a course on modern
radio which is being broadcast over station
W1XAL, Boston, on a wavelength of 49.6
meters or 6.4 megacycles, by the Massa-
chusetts State Department of Education.
This continuous course includes a series of
lectures, now going on, by Mr. C. D. Belcher,
radio engineer and formerly radio inspector
with the United States Department of Com-
merce. These lectures are given on Mondays
from 7 to 8 P.M., E.S.T.

The German short-wave station DJD is
back on the air on 25.49 meters or 11.7
megacycles. Particularly good reception
should be had from this station during the
warm weather.

BeEaM PoOwWER AMPLIFIER
TuBE

T is a known fact that true reproduction

of orchestral renditions through the me-
dium of a radio receiver cannot be realized
unless the output amplifier has sufficient
power-handling ability to take care of the
wide excursions in volume of the average
musical selection. Reserve power is required
to handle volume peaks without introducing
distortion.

With the introduction of volume expan-
sion in radio receivers [See page 223, April
1936.—Ed.], a demand has arisen for a tube
having far greater power-handling ability
than previous types of home-receiver output
tubes. The requirements of a receiver having
the volume-expansion feature are far more
rigid than the requirements of the average
receiver; to be truly effective, output powers
in the vicinity of 20 watts and more are

The 6L6 beam power amplifier

SCIENTIFIC AMERICAN

necessary in this particular type of work.

RCA has announced a new all-metal tube,
known as the 6L6, that meets these require-
ments. This new power pentode has a num-
ber of distinctive features made possible by
the application of new design principles in-
volving the use of directed electron beams.
The beams of high electron density are pro-
duced by constraining the electrons with po-
tential fields set up by the tube electrodes
arranged to give the desired effects in the
assembled tube.

Because of the new design, this unique
tube has extremely high power-handling
ability, high efficiency, and high power sen-
sitivity. With comparatively low driving
power, a single tube, operated as a Class A
amplifier, can supply an output of 11.5 watts
to a loudspeaker. Two of the tubes operated
as Class A push-pull amplifiers are capable
of a maximum output of 14.5 watts. When
used under Class AB conditions, a pair of
the tubes in push-pull can supply as much as
40 to 60 watts output!

TuNiNG INDICATORS

N electron-ray tuning indicator can be
added to any type of broadcast or all-
wave receiver equipped with automatic vol-
ume control, by the use of a special adapter
placed on the market by a number of manu-
facturers. The installation is not at all diffi-
cult.

A tuning indicator has two advantages:
First, it will show when the receiver is
tuned to exact resonance with the desired
signal, thus insuring the listener against
distorted reception; second, the indicator
permits “silent tuning” from station to sta-
tion. Since the electron ray immediately in-
dicates the presence of all but the weakest
station carriers, one may tune with the vol-
ume control turned to its minimum volume
position.

GERMAN TELEVISION CABLE
IEMENS and Halske coaxial cable, con-

structed with a newly invented insula-
tion called “styroflex,” has been placed in
use for the piping of television impulses.
The cable is constructed of an inner copper
wire of 5 millimeters diameter following the
longitudinal axis of the cable. This wire is
kept in place by a “styroflex” spiral. Around
both is a foil, then a linen sleeve, and finally
a lead jacket. How “styroflex” is made is
not definitely known. It is transparent, flex-
ible, and as thin as paper, and is said to be
highly efficient when applied to this par-
ticular purpose.
The coaxial cable will handle 4000 kilo-
cycles, now occupied as follows: one hun-
dred talking bands, up to 1000 kilocycles,

and a television band from 1000 to 1500 |
kilocycles, now used to produce a 40,000 |
point picture, or the equivalent of 180 lines, |

25 changes per second.

Authorities claim that this cable will
later be used for a television band of 2000
to 4000 kilocycles, 380 to 400 lines, 25
changes per second.

Siemens and Halske also have a new
cable called symmetrische which they claim
is as good as or better than, but different
from the coaxial cable, in that the “styro-
flex” makes possible two longitudinal wires
in the core, one of which is used to handle
the return circuit instead of the usual spiral-
wound copper sleeve.

THE WORLD'S MOST BEAUTIFUL -
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ONLY THE SHELVADOR offers this extra, usable space, this convenience and
time-saving. Justopen the door! There, at your finger-tips, are your most-
often-needed foods. No reaching. No searching. No soiled sleeves or mussed-
up foods. In ordinary refrigerators an orange takes the shelf space of a milk
bottle. In the SHELVADOR—fully insulated door— an orange takes the space
of an orange! These exclusive advantages cost you nothing, so you might as
well have them. § year protection plan, of course.

EXCLUSIVELY |IN

CROSLEY

ELECTRIC REFRIGERATORS

| and proper usage of new receivers.

Modern
Radio Servicing

By ALFRED A. GHIRARDI

In 1274 pages plus a comprehen-
sive index has been packed all of
the information that the radio ser-
vice man needs in order to investi-
gate intelligently the trouble in
radio receivers and also to advise
correctly regarding the installation

The book is thoroughly up-to-date [
in every respect and covers the very
latest information on such things as
noise reducing antennas, metal
tubes, interference prevention, and
so on. The text is prepared so that
a minimum of study is necessary in
order to delve into the meat of any
particular subject, and numerous
drawings and photographs aid to a
clear understanding.—$4.25 post-
paid.

For sale by
SCIENTIFIC AMERICAN
24 W. 40th St., New York City, N. Y.
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eggs also stay fresh much better in cold
storage than unoiled eggs. In an eight-
month storage test the original grade was
retained by 65.8 percent of the eggs oiled
at a temperature of 60 degrees Fahren-
heit, by 55 percent oiled at 80 degrees, but
by only 32.5 percent unoiled.

Eggs given an oil and vacuum carbon
dioxide treatment retained 88 percent of
their original grade at the end of the stor-
age test. This method, developed by T. L.
Swenson of the Bureau of Chemistry and
Soils, was 35 percent more efficient than
plain oiling, and 173 percent more efficient
than storage with no oil treatment.

In the vacuum process eggs are dipped
in oil in an air-tight chamber. Enough
air is pumped out to create a partial vacuum.
Some air also escapes from the eggs. When
carbon dioxide is turned into the chamber
the eggs draw enough oil into the pores
of the shell to form a complete seal. Car-
bon dioxide has a stabilizing effect on the
egg white. If air is used eggs do not retain
their freshness.

TracTor SmasHES 23 Tons
oF WorTHLESs OLp DRrucs

LEVEN truck loads of old drugs and

patent medicines weighing more than
23 tons were recently hauled to the city
dumping ground at Dallas, Texas. There
a 10-ton tractor ran over them until all were
destroyed.

This was- the largest quantity of such
products ever destroyed by Texas food-and-
drug officials, who are co-operating with the
Federal Food and Drug Administration in
trying to stop the activities of unscrupulous
salvage drug dealers. It included drugs and
medicines bearing Spanish-American war
tax stamps. Some were made in Indian Ter-
ritory before Oklahoma was admitted as a
state in 1907. Labels on bottles of “Scientific
Electric Fluid” guaranteed this product to
cure 37 different diseases. “Recommended
for all the chief ailments known to the hu-
man system” was printed on packages con-
taining Dr. Gary’s vegetable ointment.

Although better-class druggists keep old
products from their shelves, the salvage drug
business became unusually active last year
in Texas and other southern states. Much
of the old material picked up at anctions of
bankrupt, fire-damaged, or distressed stocks
found its way into interstate commerce. Co-
operation of state authorities with the Fed-
eral Food and Drug Administration has
made it possible to confiscate and destroy
large quantities of these worthless drugs.

Microscopric CHEMISTRY

T is frequently necessary in medicine and

biology to perform an analysis where no
more than a few drops of secretion or a
microscopic fragment of tissue are avail-
able. In such cases the usual methods of
chemical analysis are of little avail, and the
technique of microchemistry was born of
this necessity. Old style test tubes, beakers,
and flasks have been discarded for new
equipment which is more nearly comparable
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in size with the samples of material ana-
lyzed. Beakers of 100 and 300 cubic-centi-
meter capacities are replaced with micro-
beakers the size of a thimble. Test tubes as
small as 1/50 of an inch in diameter find
use in the more exacting investigations. The
conventional measuring graduate is re-
placed with an accurately calibrated glass
tube 4/1000 of an inch in diameter. A
special microburner, which gives a blue
flame two or three millimeters in height,
is used in working with these small capil-
lary tubes. Small platinum crucibles,
beakers, flasks, graduates, and hair-like
platinum wire—every piece of equipment is
at least as tiny as the kitchen furnishings
of a small child’s doll house.

Problems of industry which were pre-
viously practically impossible of solution
are now being solved with accuracy. An
unimposing streak, a tiny flake of rust, and
the microchemist turns detective to ferret
out some industrial crime that otherwise
would have gone unsuspected. One example,
that of a broken wire in a resistance unit in
a steel plant, is described by E. G. Van-
Brunt of the General Electric Co. At first
the wire was suspected of being defective,
but subsequent analysis of minute particles
near the break showed the presence of
sulfate. The trail finally led to a nearby
blast furnace which admittedly gave off
sulfurous fumes, thereby clearing the wire
of blame.

The serious scaling of certain chromium-
alloy heating units on test at red heat was
traced, through the aid of microchemistry,
to improper rinsing of the lubricant in the
original manufacture. Traces of sodium, an
extremely destructive agent when heated
with chromium-alloy materials in air, were
found in the surface of the heating wunits.
It was finally learned that the lubricant
used contained a form of combined sodium
which had broken down chemically to form
a powerful alkali when the units were
rinsed to clean them. The trouble was
remedied by a change of lubricant—a cause
of difficulty that might not have been dis-
covered without micro-chemistry.—A. E. B.

SHOES

HE use of a new cellulose cement

is revolutionizing shoe manufac-
ture. One half of the production of
women’s street and dress shoes, and
a growing percentage of men’s
shoes, are neither sewed, nailed, nor
pegged; the soles are cemented to
the uppers.

NEervous BREAKDOWN
TERMED STATE oF MIND

ICKNESS in which the patient’s mind

and nerves are upset—a nervous break-
down, for example—is not an ailing condi-
tion like typhoid fever or tuberculosis but
a state of mind, Dr. Louis Casamajor of New
York City recently told members of the
American College of Physicians.

Typhoid fever is something which has
happened inside the patient’s body. Ner-
vous and emotional sickness, on the other
hand, is something “which has happened
to the relationship of the patient to the world
in which he has to live,” Dr. Casamajor ex-
plained. The patient suffering from such
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nervous sickness is up against a situation
or influence in his life which he cannot take
in his stride. So he becomes ill just as he
would if a disease “germ” got him down.

The conflict between his instinctive urge
for security or satisfaction of personal wants
and the demands of civilized society makes
him sick. Some of the factors which may
cause this kind of sickness are the stress
of war, of modern business competition, of
deciding whether to return to work after
industrial injury or to stay home indefinitely
on compensation, Dr. Casamajor said.

Another theory of the causes of such ner-
vous sickness is that the patient is over-
sensitive to either emotion or physical sensa-
tion such as pain. This view was presented
by Drs. Austen Fox Riggs and Horace K.
Richardson of Stockbridge, Massachusetts.
In treating such patients, these doctors try
first to make the patient understand the
cause of his nervous ailment—psycho-neu-
rosis is the technical term—and then to
help him use this understanding of himself
in learning how to live more efficiently.—
Science Service.

DEHYDRATION OF
TURPENTINE

HEN the oleoresinous exudates of

various species of pines are steam
distilled, the condensed distillate consists
of spirits of turpentine and water. Turpen-
tine is lighter than water and, generally
speaking, immiscible with it. The two por-
tions of the distillate are separated by
gravity, the water being removed from the
bottom and the turpentine from the upper
part of the receiving vessel or separator.
This separation is often incomplete, a frac-
tion of 1 percent of water remaining emul-
sified with the turpentine which will also
contain a few thousandths of 1 percent of
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water dissolved in it, warm turpentine hold-
ing more water in solution than cold tur-
pentine. A warm turpentine saturated with
water will, when cooled sufficiently, become
turbid and free water will separate. Further-
more, droplets of water are carried over
with the turpentine and as a result turpen-
tine as sold on the primary markets and in
bulk usually contains small quantities of
water. The presence of water in turpentine,
especially separated or free water, is very
objectionable. Free water dissolves the glue
coating of turpentine barrels and causes
leaking, and badly corrodes iron containers
and discolors the turpentine. Dissolved wa-
ter alone will slowly cause rusting of iron
and discoloration of turpentine.

A number of substances are known which
will remove water from or dehydrate certain
other substances. The substance suitable for
dehydrating turpentine must be cheap, ef-
fective, and one which will not contaminate
or react with turpentine. It has been found
that sodium chloride, possibly the cheapest
of the dehydrating agents, does not con-
taminate or react with turpentine and
when used in a properly designed appa-
ratus removes from freshly separated tur-
pentine all the free or suspended water and
a sufficient quantity of the dissolved water
to permit the turpentine to be cooled to
10 degrees, Fahrenheit, without separation
of the trace of water remaining.

Although the dehydration is not perfect,
it has been found that the turpentine which
has been run slowly through the dehydra-
tor no longer dissolves the glue or glued
barrels and that turpentine can be shipped
and stored in barrels, black iron, and gal-
vanized drums much longer without leak-
ing, discoloring, or becoming turbid, pro-
vided, of course, the barrel or drum is well
glued, clean, and free from rust or loose
zinc oxide when filled.

CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

ResearcH—AN EYE 10 THE FUTURE is a

thoroughly illustrated little pamphlet
telling in picture and text how systematized
research has made possible the metor car
of today. Write for Bulletin 636A to Sci-
entific American, 24 West 40th Street, New
York City.—3-cent stamp.

THE CoLLEGE MAN WEICHS THE LAw is a

short résumé of the various types of
legal work which may be taken up by the
college graduate. It is an endeavor to focus
the attention of the various aspects of the
profession and to serve as a general guide.
Volume IV, Number 23, Northwestern Uni-
versity Information. Northwestern Univer-
sity School of Law, McKinlock Campus,
Chicago, Illinois.—Gratis.

A REVIEW oF RAILWAY OPERATIONS IN 1935,

by Julius H. Parmelee, gives facts and
figures in tabular and graph form. Bureau
of Railway Economics of the Association of
American Railroads, Washington, D. C.—
Gratis.

IN THE NEw ErRA oF MoTtioN PICTURE
ENTERTAINMENT is the annual report to
the Motion Picture Producers and Distrib-

utors of America, Inc., by Will H. Hays,
President. It surveys the pictures produced
during the preceding 12 months, and indi-
cates the progress and trends of the motion
picture industry in general. Motion Picture
Producers and Distributors of America,
Inc., 28 West 44th Street, New York
City.—Gratis.

SiLeNT MotioN Picture Finms. This is a

catalog of 16 mm. films, including dra-
mas, comedies, cartoons, sports, travel, re-
ligion, education, and so on. It includes an
application blank for membership in a film
rental library. Write for Bulletin 636C to
Scientific American, 24 West 40th Street,
New York City.—3-cent stamp.

Ir I ONLY Hap THAT Book is the title of

a technical book catalog listing over
1300 domestic and foreign books of all
publishers. Write for Bulletin 636B to Sci-
entific American, 24 West 40th Street, New
York City.—3-cent stamp.

Stupies IN TREE-GROWTH BY THE DENDRO-

G¢rRAPHIC METHOD, by D. T. MacDougal.
By means of apparatus which automatically
draws graphs of wood growth, the author,
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MICROSCOPES
CHEMICALS

New complete catalog lists hundreds
of items of interest to amateur and
professional experimenters. Save
‘Money—Buy Direct from manufac-

Balance as above with 1-50; 1-20; 2-10; 1-5 and 2-2
gram weights, base 6%” x 3%” $4.75. Catalog with
3000 illustrations of laboratory apparatus sent for 50c.
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and 1700 scientific books sent for 25c. Wholesale
Price List 1000 ill. 10c.
LABORATORY MATERIALS COMPANY

637 East 7Ist St. Chicago. lllincis
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Lomara Pocket Microscope
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May also be Attached to Base

The LOMARA and ULTRA-LOMARA _Microscopes

posgess a range of powers from 15X to 1410X. Additional

lens sets to mcrem!e the power may be obtained at any
- time. These microscopes are scientific instruments with

real optical systems and are backed by the reputation of

the House of Goerz, one of the oldest and most important

optical manufacturers in_ America.

ooklet L-I on requut and up
Ifyaur Dealercnnnol you, write direct co
C. OERZ AMERICAN OPTICAL CO.
317 East :Mth Street New York

STEREO-MIRROR

The single picture stereoscope
BEAUTY-MIRROR—Ladies need it
DISPLAY-MIRROR—New adv. outfit
Write for Booklet

Nu-MIRROR COMPANY
BRIDGEPORT CONNECTICUT

For
Scientific and Technical Books

try our BOOK DEPARTMENT
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JUST PUBLISHED " Aude!s Diesel Engine Manual™.
It’s a new, practical, concise treatise with ques-|
tions and answers on the theory, practicalopera-
tion, and maintenance of modern Diesel engines—|
300 pages—f ully illustrated—easy to understand.
A compact handy book that will answer your
Diesel questions—save fueland operating trouble
—Price $2. postpuid to any address. —Money back
if not satished.---Send for free Diesel folder today.
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who is a noted plant biologist on the staff
of the Carnegie Institution, reveals the con-
tinuous variations in the amount and qual-
ity of mature wood laid down in tree-
trunks, and describes his basic researches.
Carnegie Institution of Washington, W ash-
ington, D. C.—Gratis.

A STATEMENT in opposition to the establish-

ment of a municipal power and light
plant in New York City and to the creation
of municipal power authorities should be
of interest to those who are concerned with
public utilities in any municipality. Pub-
licity Bureau, The Merchants’ Association
of New York, Woolworth Building, New
York City.—Gratis.

TEACHERS MANUAL FOR SCIENCE IN THE

WorLp oF Work, Volumes I and II, by
Frank R. Deming and Joseph T. Nerden,
is a summary of the methods of class room
procedure which have been recommended
for class room instructors in the Connecti-
cut vocational schools, using the project
method. McGraw-Hill Book Company, Inc.,
330 West 42nd Street, New York City.—
25 cents.

A1r CONDITIONING, VENTILATION AND DusT

COLLECTING is a compilation of selected
special articles and pamphlets covering these
three subjects, as well as the fire hazards
in connection with them. This well illus-
trated booklet has been prepared to give
insurance field forces and underwriters the
information in a compact and convenient
form. Write for Bulletin 636D to Scientific
American, 24 West 40th Street, New York
City.—3-cent stamp.

Dust ExprLosions Durine FIRE FicHTING,

Circular No. 385, U. S. Department of
Agriculture, deals with the extent of dust
explosion hazards, the causes of such ex-
plosions, and procedure recommended for
combating them. Superintendent of Docu-
ments, Washington, D. C.—5 cents (coin).

ExrorTERs HaNDBOOKS tell in detail how

shipments of goods for export to Europe,
Cuba, and Canada, should be handled in
order to eliminate delays and unanticipated
charges in passing through customs. “Pre-
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paring Shipments to Europe,” Trade Pro-
motion Series No. 158, 15 cents; “Preparing
Shipments to Canada,” Trade Promotion
Series No. 91, 10 cents; “Preparing Ship-
ments to Cuba,” Trade Promotion Series
No. 163, 10 cents. Superintendent of Docu-
ments, Washington, D. C. (Coins only.)

CHIcAGO GRINDING WHEELS lists dozens of

different types of grinding wheels for
various purposes, and presents line draw-
ings showing various special shapes that are
available. Prices are given. Write for Bul-
letin 636E to Scientific American, 24 West
40th Street, New York City.—3-cent stamp.

THE Future oF ENGINEERING EpucaTiON,

by William Otis Hotchkiss, outlines the
development of engineering education and
from this background indicates the trend.
President, Rensselaer Polytechnic Institute,
Troy, New York.—Gratis.

SERVING LEGITIMATE BusiNEss is a 12-page

pamphlet describing some of the recent
work done in combating rackets, and tell-
ing how business men can protect them-
selves by making complaints to the proper
parties. National Better Business Bureau,
Inc., 405 Lexington Avenue, New York
City.—Gratis.

SEALED JoINT GLAss CONSTRUCTION is an

illustrated pamphlet describing a newly
developed type of gripper which makes pos-
sible the rapid and economical construction
of glass and tiling walls. These grippers are
claimed to hold the tiles under all condi-
tions of stress, vibration, and changes in
temperature. Write for Bulletin 636F to Sci-
entific American, 24 West 40th Street, New
York City.—3-cent stamp.

PrimiTive HUNTERS OF AUSTRALIA, by Wil-

frid D. Hambly. A 50-page, general
treatise on the Australian natives. Field
Museum of Natural History, Chicago, Illi-
nois.—30 cents.

How to RUN A LATHE. A booklet of in-

structions on the care and operation of
a back-geared, screw-cutting, engine lathe,
which has gone through 32 editions and is
now famous. South Bend Lathe Works,
South Bend, Ind.—25 cents.

IF YOU

SMOKE

(Continued from page 313)

of di-ethylene glycol? Is the question not
yet settled, or are the manufacturers too
inert to make the indicated change? It is
known that some of the manufacturers are
studying this question, also that the existing
“inertia” derives more from the consumer
than the producer. Tobacco tastes are as
sensitive as drinking water tastes. If the
manufacturers were all definitely convinced
tomorrow of a superiority, and made the
change in a sudden manner, still Mr. John
Public would set up an unearthly din. Re-
educating John would be a costly task. The
hesitation—if there is any—on the part of
the manufacturers themselves is therefore
understandable. “Any change in established
tobacco tastes requires overcoming habit-
changing resistance. A tobacco that tastes
different must win its way gradually, even

if it is easy on the throat, and such has
been the case thus far.”

Attempts to assess the various effects of
smoking are so subject to the human equa-
tion that, in one experiment, Doctors
Michael G. Mulinos and Raymond L. Os-
borne of the Department of Pharmacology
at the College of Physicians and Surgeons,
Columbia University, eliminated them by
building a mechanical cigarette smoking or
puffing machine and attaching to it a test
tube containing a solution which became
saturated with the smoke. Then they in-
stilled two or three drops of this solution
into the conjunctival sac in the corner of
a rabbit’s eye and noted the amount of
swelling, redness, and objection by the an-
imal. It was found that the swelling
(edema) produced by the smoke-solution
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from cigarettes which contained no hygro-
scopic agent lasted an average of 31 min-
utes, that from di-ethylene glycol treated
cigarettes 8 minutes; and that from gly-
cerine treated cigarettes 45 minutes. On
increasing the percentage of glycerine the
irritation was slightly increased, but a sim-
ilar increase in the percentage of di-
ethylene glycol caused it slightly to decrease.
The pufing machine is shown in the
illustration. It was adjusted to take four-

The puffing machine, which elim-
inates the uncertain human factor

second puffs once each 15 seconds until the
cigarette is consumed to the butt. The cig-
arette is inserted in the end of the hori-
zontal tube @, and the large, loose tube b is
placed around it in order to keep off drafts
which would otherwise alter its normal
speed of burning. From the cigarette, the
tube @ leads down close to the bottom of
the water in ¢, and when suction from an
air pump is applied at d the smoke is drawn
into the water, which dissolves its contents
as in the oriental hookah.

The remainder of the apparatus is for
the purpose of giving the intermittent
puffs. The suction pump is attached to f
and, as long as nothing plugs the open-
ings in i (at g and h) the suction at f
merely draws in air at these openings. But
if water is suddenly dumped into the fun-
nel g this water not only prevents ingress
of air there, but the water, running down
into i, also plugs 2 until it runs out. The
suction applied at f is then passed along
to d and the cigarette.

Instead of having a man stand by the
apparatus occasionally dumping water into
the funnel, in order to make the cigarette
puff, a tipping bucket shown at e, is used,
as in standard laboratory practice. This is
simply a square of metal bent along its
diagonal into a curve, supplied with a trans-
verse partition as shown, and pivoted at
its bottom center. Water from a tiny stream
above the bucket slowly fills one side un-
til it overbalances, spilling the water out
and into the funnel. Then the other side
fills and tips into the sink; and so on and
on, at intervals determined by adjustment
of the incoming stream and of the stops
beneath either side. The stopcock at j, if
closed, would render the smoking steady
instead of intermittent, provided % were
also closed, but was not used in this ex-
periment.

As stated by these Columbia University
pharmacologists after their experiments,
“it is obvious that the cigarettes which had
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been made with di-ethylene glycol as hy-
groscopic agent proved to be less irritating
than those with no hygroscopic agent, and
much less irritating than those with gly-
cerine.”

The amounts used were those ordinarily
used in the manufacture of cigarettes, that
is, 2.74 percent di-ethylene glycol and 3.65
percent glycerine,

Similar experiments were made by
Wallace, Reinhard, and Osborne of the
New York University College of Medicine,
and the findings gave a close agreement
with those just described. The duration of
irritant effects from the glycerine treated
cigarette was also found to be much longer
than with the di-ethylene glycol cigarettes.

What about the acidity of tobacco? Ac-
cording to the Journal of the American
Medical Association “there seems to be no
evidence that the acidity of tobacco smoke
is of the slightest importance to the health
or to irritation of his throat by the tobacco.”
Perhaps the talk of acidity is a smoke-
screen.

What, then, of smoking? Has science an
answer to.the question whether smoking is
harmful? How much ought an individual
to smoke?

CIENCE need not answer these questions,

for they have already been answered by
tests on more than 100,000,000 guinea pigs
—those of us who smoke. Most smokers—
probably all smokers—are doubtless harmed
to some extent, usually not great, by smok-
ing. Likewise, most or nearly all smokers
derive some pleasure and satisfaction from
smoking. As Professor Mendenhall says,
a packet of cigarettes is a “packet of rest,”
and the same is true of cigars and the pipe.
That is, tobacco is a mild sedative—it
quiets our nerves. Most of us contrive, gen-
erally without thinking, to adjust the extent
of our smoking in such a way as to make
a net gain of smoking satisfaction over
smoking harm. The few who do not, do
not employ their entire intelligence or else
they are too weak to do so even when they
sense its need. As it probably will do little
or no good to preach to this minor fraction,
we pass on. The average intelligent smoker
senses when he is smoking too much, be-
cause he does not feel well, and he eases
off, often unconsciously.

Scientific experiments, then, are inter-
esting, and the findings derived from them
provide us with something interesting to
talk about with other smokers while we
smoke. But the human race has already
tried out the tobacco experiment and finds
perhaps something like this: smoking does
not do a great deal of good but it does
not do a great deal of harm. Most members
of the same race, smokers included, would
also agree that smokers in general would
be much more widely tolerated by other
members of it if they would bury their
butts six feet underground.

.
One of the most provocative features
of this review is the discussion of the
present controversy over the relative merits
of glycerine and di-ethylene glycol as hy-
groscopic agents. Doubtless this argument
will continue for some time. Scientific
American will, therefore, keep in close
touch with the situation and, when further
findings of sufficient importance are re-
ported, pass them along to its readers.—
THE EbiTor.
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BOOI(S SELECTED BY THE EDITORS

HUTCHINSON’S TECHNICAL AND
SCIENTIFIC ENCYCLOPAEDIA

Edited by C. F. Tweney and
I. P. Shirshov

OOK for anything you wish—vec-
tors, germs, sewage, atoms, cinema-
tography, exocoetidae, ballistics, fur-
naces, lycoperdon, insulation, gears,
zymurgy, oxygen—and you’ll find a dis-
cussion of the subject in one of these
four volumes, if it is in the field of
science, pure or applied. This remark-
able work, comprising over 2400 pages
thoroughly illustrated with numerous
photographs, sketches, diagrams, cross-
sections, working drawings, is the only
one of its kind published for a quarter
of a century. Being British, there are
present some Briticisms, but there is usu-
ally a cross-reference to the American
cquivalent. If we had a monthly “must”
for technical and scientific workers, this
would be it for this month.—$25.00
f.o.b. New York City (weight, 18 pounds
unpacked.) —F. D. McH.

WHY KEEP THEM ALIVE?
By Paul de Kruif

HE author of “Microbe Hunters”

and other famous popular books
crusades in this, his latest one, against
the fact that the discoveries of medical
science are not yet generally available
to the poor. Many commentators appear
to think that this book represents a
break in de Kruif’s unusually effective
style of presentation—it is so frenzied
and frantic and keyed up that this re-
viewer, at least, found it repellant. He
scolds perhaps too much to give his ap-
peal maximum effectiveness.. Sometimes
there is more light where there is less
heat.—$3.20 postpaid.—A4. G. I.

FARADAY
By Sir Robert A. Hadfield, Bt.

T is quite possible that the average
person thinks of Faraday in connec-
tion with some of the early experimental
work with electricity; it is less well
known that he devoted a considerable
amount of study to the development of
alloy steels during the years 1819-1824.
Faraday’s work in this field was certain-
ly far in advance of the needs of his
time. The present book has gone thor-
oughly into the subject and presented it
in the light of modern knowledge. The
author, a noted metallurgist and manu-
facturer, has collected and analyzed a
large mass of material from the litera-
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ture and documents of the past and has
embodied facts of interest in his book.
The material presented is in no sense a
biography of Faraday but rather a run-
ning story, told from the technician’s
point of view, of the development of
steels and alloys during the past cen-
tury.—$6.25 postpaid—A4. P. P.

THE BATTLE OF JUTLAND
By Commander Holloway H. Frost

ERE at last is a complete study of

the most important naval encoun-
ter during the World War, the battle
which heartened the Germans and which
was characterized by bad judgment on
the part of the British commanders.
Seven leading chapters give the back-
ground of the battle as they discuss the
course of the War and the various cam-
paigns which led up to the noted battle.
From there on, the action is covered in
minute detail, the movements of all
ships being carefully traced and dia-
grams being included to show every bit
of strategy. Commander Frost concludes
his book with two chapters which dis-
cuss the effects of the battle on the
course of the War. Admiral David Foote
Sellers says in regard to this book: “I
know of no one better fitted to write on
the subject of this book than the late
Commander Frost.”—$4.70 postpaid.—
F. D. McH.

THROUGH MY TELESCOPE
By W.T. Hay

BOOK of textbook facts on the

planets, and a few added aspects of
elementary astronomy, “warmed over”
in easy, chatty form for readers with-
out previous knowledge of the science.
The author is an English variety stage
actor who, as an amateur astronomer,
discovered the remarkable white spot on
Saturn that attracted much attention in
August, 1933.—$1.65 postpaid.—A4. G. I.

ADVENTURE BOUND

Edited by Chester L. Persing and Ber-
nice E. Leary

REPARED expressly to “interest

non-readers in reading,” this book
has been edited with the view of giving
the high school freshman and upper
grammar grade pupils sugar-coated
knowledge. The various stories are told
in simple narrative form tinged with

adventure. The subjects covered include
aviation, radio, exploration, invention,
farming, motion picture photography—
all told in a manner that makes for
light, easy reading. Despite the audi-
ence at which this book is aimed, the
present reviewer will wager that many
a grown-up will pick up this book and
read it from cover to cover. Not only will
he read it with interest but he will take
away from it bits of knowledge that
otherwise have escaped his attention.—
$1.15 postpaid.—A4. P. P.

HIGHLIGHTS OF ASTRONOMY

By Walter Bartky, Assoc. Prof. Astron.
Univ. Chicago

HOSE who wish to study astronomy

from the student’s angle may find
aid in this book, which is the text used
for the astronomical portion of the in-
troductory course in the physical sci-
ences at the University of Chicago. It
stresses astronomical time reckoning,
also exercises on the actual sky, but
lays relatively little stress on the uni-
verse outside the solar system. It has
270 pages and is neatly produced.—
$3.20 postpaid—A4. G. I

THE ROMANCE OF CHEMISTRY
By William Foster, Ph.D.

SIDE from its use of an extremely
trite title, this book is a highly com-
mendable study of the more interesting
phases, from the layman’s standpoint,
of the whole subject of chemistry. Dr.
Foster has a certain facility of expres-
sion which makes his story very read-
able for those who are interested in the
general background of chemistry, its
personalities, and its developments.—
$3.20 postpaid.—F. D. McH.

NEW WORLD PICTURE
By George W. Gray

ROM the macrocosm to the micro-

cosm—ifrom the Universe down to
the electron—George Gray, a widely
known scientific writer, has dealt with
the whole physical world in this out-
standing book. Relativity, matter and
energy, cosmology, expanding universe;
electron, atom, waves and particles—
these are the main entities dealt with.
Every chapter in this book was worked
out in collaboration with the ablest
scientists—mainly those in different
branches of the Carnegie Institution of
Washington. Gray’s style of presenta-
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tion is readable and simple, and he in-
terprets as he goes; in fact his whole
book consists rather more of interpreta-
tion than mere exposition, and it is ac-
curate interpretation at that. His book
represents a vast amount of work and is
a remarkable synthesis.—$3.70 post-
paid—A4. G. I.

HEATING AND AIR CONDITIONING
By John R. Allen

REVIOUSLY issued under the title

“Heating and Ventilation,” this book
in a thoroughly revised form deals with
its subject-matter from an engineering
point of view. Details are given for in-
stallation of various types of units and
sufficient information is presented to
make possible a thorough analysis of
buildings in which heating and air con-
ditioning plants are to be installed.
Numerous tables and comprehensive
line drawings serve to make the whole
subject clear to the reader with an en-
gineering background.—$4.20 postpaid.
—A. P. P.

STUDENT’S MANUAL OF MICRO-
SCOPIC TECHNIQUE

By J. Carroll Tobias
HE author of this book started his

own microscopical activities with a
peculiar advantage over the authors of
most manuals—he happened to live in a
small town, isolated from help, and
therefore knows just what it means not
to be given definite, explicit, practical
instructions and data on things in so-
called “practical” books. Years later he
prepared his book and it clearly shows
“the special advantages of early pov-
erty,” in that it really comes to grips
with the work it treats, instead of leav-
ing the too-common gap between: the
perplexed and irritated reader and his
subject. In scope, it covers the micro-
scope itself, collecting microscopic ob-
jects from water, killing, fixing and pre-
serving, dissociation, section cutting,
staining, preparing and mounting hard
objects, preparation and handling of
animal material, preparing vegetable
specimens, the polarizing microscope,
accessories and, finally photomicogra-
phy—all in 205 compact, illustrated
pages that are to the point and don’t
“hold out” on the reader.—$2.65 post-
paid—A. G. I.

DIESEL AND OTHER INTERNAL-
COMBUSTION ENGINES

By Howard E. Degler, M.E., M.S.

HIS critical survey of a vitally im-

portant phase of present-day indus-
try and transportation gives enough of
the background of the subject to enable
the reader to grasp the thoroughly up-
to-date descriptions of various types of
engines. The book is presented as a prac-
tical text on the principles of opera-
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tion and the performance of stationary,
portable Diesel and gasoline engines.
Well illustrated with photographs, detail
cross sections, and line drawings of the
various types discussed.—$2.65 post-
paid.—A4. P. P.

DIESEL ENGINES, OPERATION
AND MAINTENANCE

By L. H. Morrison
HE editor of Diesel Power has done

much to clear up, in this volume of
just over 200 pages, many of the little
problems in the operation, repair, and
maintenance of Diesels. He gives infor-
mation not only on the principles of
Diesels but their installation, and on the
technical aspects of the cylinders, valves,
pistons, governors, fuel injection nozzles,
air compressors, and other parts, which
are so different in the Diesel from ordi-
nary automotive practice. This is a prac-
tical text for heavy-duty engines.—
$2.40 postpaid.—F. D. McH.

THE ANATOMY OF PERSONALITY

By Howard W. Haggard, M. D., and
Clements C. Fry, M. D.

HE senior author of this new book

was the author of a very widely read
book called “Devils, Drugs and Doc-
tors.” The present book is on scientific
character reading and should increase
its reader’s insight into other people as
well as themselves. If you are frank with
yourself, not an egoist, and can “take
it,” you will probably recognize your-
self somewhere in this book—if not, you
should place an order for a halo. Dif-
ferent types are discussed and concrete
examples given, such as the egoist, the
egocentric, the sensitive, the meek, the
useful—people -we all know—and the
hidden motives and mechanisms of their
actions are laid bare. Well written.—
$3.20 postpaid.—4. G. I.

THE BOYS’ BOOK OF MODEL AIR-
PLANES

By Francis A. Collins

HIS third edition of a well-known

book has been brought thoroughly
up-to-date and gives the latest informa-
tion for the construction of all types of
model airplanes. It describes various
types from small paper gliders up to
and including long distance flight
planes. The book is thoroughly illus-
trated with both photographs and draw-
ings which pertain to the text.—$2.15
postpaid.—A4. P. P.

TELEVISION
By M. G. Scroggie, B.Sc., A.M.I.E.E.

LTHOUGH written from a British
point of view, this book surveys the
entire field of television and presents
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explanations of the various systems in
a non-technical manner. It will be of
value to the layman who wants to find
out what television is all about; a more
technically-minded person will find that
it gives a complete picture without ob-
scuring the story with technicalities.
Present results and future potentialities
are covered.—$1.65 postpaid.—A. P. P.

A MATHEMATICIAN EXPLAINS

By Mayme I. Logsdon, Assoc. Prof.
Math., Univ. Chicago

SHORT, elementary course in gen-

eral mathematics—arithmetic, ge-
ometry, trig, analytic geometry, calculus
—is given at the University of Chicago
as a sort of survey, and this is the text-
book. It was written “for the adult who
knows no mathematics beyond elemen-
tary algebra and geometry.” However,
it evidently takes for granted collateral
oral instruction, and this reviewer
doubts whether the isolated worker who
has not at some time studied calculus
(to choose one example from the book)
could “go it alone” by means of this
book unless he already had a flair for
mathematics, since it seems to take pre-
vious familiarity or oral help for
granted. Still, others may differ.—$2.65
postpaid—A4. G. I.

NEON
By S. Gold

N entirely practical handbook about
“neon” signs and their manufac-
ture. Not only persons intending to make
such signs, but others who wish to know
the technique, will find this a valuable
treatise. The language is simple—not
that of the physicist or technician. The
book is British in origin and the prac-
tice described is that of Great Britain.
—$4.65 postpaid.—A4. G. I

MANUAL ARTS—EDUCATIONAL
AND VOCATIONAL

By S. C. Roberts, Ph.B., Head of Dept.
Manual Training, State College of W ash.

TEXTBOOK of manual training in

wood work; also of chair caning,
rush seating, concrete work, wood turn-
ing, and period furniture making. It does
not seem to be very explicit and is prob-
ably intended for use in conection with
oral instruction, but the out-of-school
reader who already possesses some man-
ual instincts will probably find it suff-
ciently complete to be a help in work
of this kind.—$2.65 postpaid—A4. G. I.
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Visibility in Flight
Winters of 1935 and 1936, Compa ison

MICROSCOPY

Bacteria Incubator, Inexpensive....
Chemistry, Microscopic
Micro-Movies, 16 mm
Section Slicer

MISCELLANEOUS
Belgian National Park
Bethwackment, 16th Century
Bureau of Standards

Manual”
Calendar Error...
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Cellophane Wrapped Pipe... 275
Cosmetics, Man’s ... 87
Drafting Board, Professional. 272
Food versus Beauty........... 163
Glass, Telescope, For Cooking 198
Gloves Fitted Scientifically... 204
Hide Finishing, Accuracy in 212
Iodized Wrappers Preserve Fruit. 271
“Jumbo . 21
quurd Measurmg Pump, Automatic ... 275
‘““Optical” Rouge . 207
Platinum Flute. .. 336
Reed Tuner, Visual .. 333
Rockets, Pioneer Work With.. R 89
Stop Watch, Wrist.................... ... 333
Thermometer Uses “Coils Within
Coils” ...........
Wire Mileage.. 86
MOVING PICTURES. See Photography
and Moving Pictures
NATURAL HISTORY
Gynandromorph Ants 212
Tame Cats Gone Wild. 224
NAVY. See Army and Navy
OFFICE APPLIANCES
Paper Crimping Machine... 208
Photo-Copying Device. 225
Rotary Duplicator 276
OPTICS
Seeing in Dark. 250
Spectacles, Lsy 264
Stereoscope, Single Picture 207
PAINTS and VARNISHES
Lacquer Finish, Stretchable 226
Laundry Uses ‘Aluminum Paint. 52
Paint, Vanilla ................ 274
Turpentine, Dehydration of... 353
PAPER
Crimping, Machine for. 208
Wood Pulp 189
PATENTS
Patents and Industry 79
Preserving Proof of Invention.. 213

PHOTOGRAPHY and MOVING PICTURES
Aerial Photograph of Connecticut........ 90

Air Camera For Amateurs ..... 203
Bulletin Board—Darkroom... 159
Caricature, Photographic 102
Chemicals, Packaged... 47
Contaflex .............. 47
Contest, Photographic . 219
Darkroom Uses for Boxes 348
Developer, Fine Grain . 159
Developer, Glycin Paper . 286
Developer, “Quinolin”...... . 220
Documents, Photographing Burned.... 339
Easel Copying Stand. 159
Electrocamera .......... . 265
Exposure Meter, Photoscop 103, 160
Feet, Try “Shootmg . 47
Film File, Home- mad 48
Film, 35-mm. in Bulk. 287
Flood Lamps, New.. 287
Focusing Aid .. 159
“Ghosting” ......... 221
Hobby Photography 346
Infra-Red Nature Photograp y. 300
Interpretatlons, Camera 158
“Jumpy”’ Screen Makes Smooth

Movies 290
Lens Hood and Sky Filter. . 287
Lens Screen............... . 220
Loading Tank, Daylight. 221
Micro-Movies, 16 mm 35
Miniature, Argus.. 104
Mistakes, Others’.. 103
Mounts, Screw-In 159
Movie History...... 107
Movies, Chemistry in the 92
Negatives, Viewing...... . 349
Nightmare, Photographic . 347
Paper Negatives, ‘“Opaline Parch-

ment” e 219
Portraiture “Kink”. . 219
Range Finder... 47
Screw Adapter, 47
Series Photography. 46
Silhouettes, Daylight. 286
‘““‘Smokestacks” ............ 218
Sound Recorded by Ultra- . . 269
Sports, ‘‘Shooting”..... . 348
Still-Movie Camera 159
Stirring Rods........ 104
Streak Photography 28
Surfaces, Studies in 103
Tape, Scotch Adhesive 287
‘“Transatlantic Tunnel” 35
Travel Photography ...... 284
U. S. S. R,, Camera Hunting in. 347

PHYSICS

Air Waves, Photographing.... 28
Atomic Physics, Books on 305

Atom, Why Does the, Stick Together'f“ 80

Dewar Flasks 333
Heat Transfer Made Visible. 277
Neutrino, Mystery of the. 257
Radium, Artificial......... . 5
Smashing Atoms, Mechanisms for.. 116
Sun, Energy from..... 197
Temperature Control. 149
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PORTRAITS. See Biography and Portrafts

POWER
Casings for Turbines at Boulder Dam 87

Motor Runs on Sewer Gas.. 271

Steam Generation by Elect 334

Sun, Energy from... 197
RADIO

Abbreviations,

Radio.
Aerials, Indoor......
All-Wave Selectivity.
Auto Ignition Interference..
Beam, Flying the .. ..
Beam Power Amplifier
Broadcastmg British.
Cuban ’Phones ....
Frequency Drift .
Frequency Modulation..
Interference, I-
Interference, “The |
Listen, Where to.....
Metal Tubes Here
Metal Tubes, New..
Noise Silencer ..........
Noise Silencer Adap
Polmcs and Power Loads..

““Queen Mary’s” Radio Equipment 101 334
Radio Alarm Foils Intruders. 279
Radio Beacon, Swedish. 148
Radio Meteorography.... 147
Receiver Alignment... 289
Reception, Two- Way 45
Resonance Indicator...........cccooorvveenn.. 350

> The
Skip- drstance, Overcoming..
Television Cable, German..
Television’s Status ... .o121

Ten Meters, Tuning to 289
Tone Control, Use of .. 45
Transmitter, Smallest Micro-Wave 288
Tube-For-Tube Comparison.. 101
Tuning Indicators............. 351
Verify Foreign Stations .. 45
Volume Control, Automatic . 156
Volume Expansion ........... 223
RADIUM, ARCTIC.........ccovmviiiicanern 262
RAILROADS
American Influence On European
Railroads . ... 145
Inventions, Railroad.. 333
Rail-Highway Truck.. 268
Tank Car for Milk 274
Tractive Power, Rise in Loc 164
Train Stop, Automatic... . 265
REFRIGERATION WITH STEAM... 34
ROADS
Aluminum Roads.............. o . 209
Concrete Roads, Rubber Joints for... 290
Cotton for Highways 341
Europe’s Route #1... 206
Moving a Highway wit 86
Salt Roads 52
RUBBER
Latex Coated Textiles.......... 162
Rubber Caulking for Masonry. 268
Rubber in Industry.... 22
Rubber Joints for Con 290

Rubber-Lined Pipe ......c............. . 335

Rubber, Tanks Coated with 162
Self-Vulc ... 51
Sponge Rubber, Wider Use for 92
Synthetic Rubber Elongation. .. 87
SAFETY
Artificial Respiration, Surer.. 17
Bath Tub, Safety. 149
CO, Death and ..... 61
Death and the Motor C 9
Death_on Four Wheels 122
Dust Explosions ... 70
Explosion Menace... 211
Fan, Electrrc Safe ... 270
Gas D anger, Robot Detects 269
Horns or Brakes?........ ... 305
Radio Alarm Foils Intruders. 279
Sleeping Powders, Antidote for 162
SANITARY SCIENCE
Aluminum Paint for Laundry. 52
Dust Control 268
Showers Before Swrmmmg 270
Trench Mouth . 148
SMOKE, IF YOU.........coooooviiiisiiee 310
TELESCOPES. See Astronomy
TEXTILES
Cotton Duck, Fireproofing. 290
Cotton for Highways...... .. 341
Fabrics, Why Faded?.. 316
Latex Coated Textiles... 162
TUNNEL, WORLD’S LARGEST-

BORE ...t 30
ULTRACENTRIFUGE ... ... 329
WELDING, RESUME OF ..o 244
WOMEN ATHLETES ..o 142
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