SCIENTIFIC

Army P-26’s, Panama Canal Zone

OUR SEARCH FOR THE SUPERNATURAL—II

Did Queen Elizabeth’s Spirit Appear?




UNITED'S SPRING

COME ALONG ON THIS SALE
VALUES GALORE PRICESLOW

CHOOSE
AN
OMEGA

SIX MODELS FOR
VARIOUS FILMS.

There is an Omega Enlarger to
meet a'l requirements from 35
mm to 4 x 5 inch film, offering
dustproof negative holder, cool
lighting system and precision
manufacture at the following

low prices:

Omega A ........ $§ 46.35
Omega B ......... 53.55
Omega C2 ........ 74.25
Omega D2 ... ... 121.05
Omega Super C ... 121.05

Liberal allowance on your old enlarger towards a
new Simmons.

e New Modern Keystone
» @ Camerasand Projectors

v/
' For greatest pleasure a Keystone Camera
and Projector will keep a family record in
both black and white and color.

CAMERAS PROJECTORS

16mm 16mm
A3F3.5 $35.00 A82 750W .. $74.50
. \ A3 F 1.5 67.50 A75500W . 55.00
. A7F27 .. 4450 A72300W . 44.50
-1 ey o100 CC16300W  29.75
@ S 00 C16 200w . 24.75
2 8mm RS 300W 49.75
K8F35 . 2650 pe”300w 3950
K8 F 2.5 34.00 CC8 300W .. 29.75
K8 F 1.9 57.00 C8 200W . _ 24.75

NEW 750 Watt 8 mm. Projector
Special . . _r $12-5°
Liberal allowance on our old movie camera
for a new Keystone. Catalog on request.

DIFFICULT TO GET?

Not by all means — United
has it at New Low Prices.

Retina Il Rge. Finder F 3.5 chrome........

Retina Il Rge. Finder F 2................
Korelle | F 2.8 Xenar lens LN............
Korelle 11 F 2.8 Tessar lens LN..........
Korelle | F 2.9 Schneider........... 5

Korelle Tele F 5.5, 18cm...........

Kodak 35 F 3.5 lens Rge. Finder LN g
Weltur Rge. Finder Steinheil F 2.9...... 64.50
Weltur Rge. Finder F 2.8 Carl Zeiss Tes... 97.50
Weltur Rge. Finder F 2.8 Xenar.......... 79.50
Rolleicord F 3.5 Reflex.................. 67.50
Rolleiflex F 3.5 Carl Zeiss Tessar........ 110.00
Voigtlander F 4.5 Skopar lens Compur.... 24.95
Super Sport Dolly Rge. Finder F 2.8 Xenar 47.50
Super Sport Dolly F 2.9 Meyer.......... 29.50

Baldina 2V4x2V4 F 2.9 Gorlitz lens........ 32.50
Night Exakta F 2 Biotar LN Reg. $300.00 149. 50
Perfex 55 F 2.8 lens............... ..., 36.5

Argus C 2 Rge. Finder—35mm............ 17.50
Leica G F 2 Summar lens Chrome........ 115.00
Leica D F 3.5, black..............c..... 69.50
Leica D F 3.5 Chrome.................. 79.50
Fed. (Leica type) F 3.5 lens Rge. Fd..... 59.50
Contax | with F 2.8 Tessar.............. 69.50
Contax | with F 2 lens.................. 89.5C
Contax ! F 1.5 lens.........ovvviinnnns 109.50
Contax I F 1.5 lens............cuunn 169.50
Contax Il F 2 lens.......coovvvuunnnnnn 137.50
Dollina O’ Certar F 4.5............... 11.95
Dollina /O’ F 29 Compur.........ouuu. 21.50
Dollina Il F 2.9 Schneider C.R........... 39.50
Dollina Il CZ Tessar F 2.8.............. 47.50
Super Dollina F 2.8 Tessar.............. 69.50
Dollina 111 CZ Tessar F 2.8.............. 59.50
Robot | F 3.5 Meyer..........covvuunnn. 59.50
Robot | F 2.8 Tessar............ccuuunn 69.50
Robot Tele Meyer F 5.5 lens............ 44.50
GRAFLEX—SPEED GRAPHICS
3Vax4Vy Auto F 45..........ooiviiinnn 44.50
4x5 B, RB, KA. F 45 . ... 59.50
4x5 Auto B. & L.Tessar F4.5............ 69.50
3ax4V4 RB., KA. F 45 ............... 49.50

4x5 Graphic K.A. F 4.5, Rg. Fd. Speed gun 99.50

2V4x3V4 Graphic F 4.5.................. 89.50

5x7 Graphic Cooke Series Il F 4.5 lens.... 89.50
FILM PACK CAMERAS

Recomar 9x12 F 4.5....................

9x12 Avus F 4.5 Skopar lens. .

9x12 Kawee F 4.5, Compur............. .
10x15 Zeiss Trix Tessar F 4.5........... 59.50
9x12 Bee Bee F 3.5 Xenar R.F............ 79.50
6x9 CZ Tessar F 4.5 S.E................. 24.50
6x9 Agfa F 4.5.... .. .. ... i 17.50
DeJur Critic .vvniiiiiiiiiiiinnnnenn 11.75
LENSES

Elmar F 4, 90mm For leica.............

Elmar F 3.5, 35mm For Leica E
Hektor F 1.9, 73mm For Leica.......... 79.50
Elmar F 3.5, 50mm For Leica............. 32.50
Contax F 8, 28mm..........covvvvunnnn 52.50
Contax F 2 Sonnar lens................ 54.50
Contax F 1.5 Sonnar lens.............. 69.00
Vidom Finders LN Special.............. 25.00

EXPOSURE METERS

Weston Master used.................... 13.50
Weston Master LIN...............couuns 17.50
Weston Jr. LN, 11.75
Delur 5A with case.........coviiinnn 8.75
Argus Pocket Meter.................... 25

SPECIAL—NEW HEAVY DUTY LIGHT
WEIGHT WOODEN TRIPODS... 3.95

All merchandise guaranteed and sold on our
liberal 10 day trial with full money back refund
if not 1009 satisfied. Special attention given
to Mail Order Customers. A trial will convince
you.

FREE New Confidential Bulletin upon request
Dept. A.

UNITED Camera Exchange,

78 Chambers Street [ Teiephone BArclay 7-0478-9 L New York



WHAT { THE HARVARD
CLASSICS FOR ONLY
50 CENTS A WEEK /.

ES! It’s absolutely true! Now you

can own DR. ELIOT’S FIVE-FOOT
SHELF OF BOOKS at a price per volume
L4 the cost of current popular fiction—a price
so low that no one now needs to be
without these famous writings.

Think what this means! Here are the
books that ambitious men and women
everywhere have used to win success and
happiness! Over half a million sets of
fifty volumes each—or 25,000,000 actual
volumes—have goneinto American homes !
To avail themselves of the inspiration of
these masterful books, thousands have
paid several times our present price and
they have been repaid a hundredfold in
dividends represented by mental and cul-
tural development and material advance-
ment.

Dr. Eliot’s Five-Foot Shelf of Books
(The Harvard Classics)

Dr. Charles W. Eliot, president of Harvard
University for forty years, made it a vital
part of his life’s work to assemble this
superb library. As he himself has said,
“IN THESE BOOKS ARE THE ESSEN-
TIALS OF A LIBERAL EDUCATION".
It was Dr. Eliot’s hope that some day the
price of these fifty volumes might be
made so low that no one need be denied
the inspiration of their pages. Now that
hope is realized! The present price places
DR. ELIOT’S FIVE-FOOT SHELF OF
BOOKS within the reach of every aspir-
ing person in America!

Here Is the Greatest Book Bargain Ever Offered

In this magnificent library are gathered
the greatest writings, the cream of litera-
ture, the finest expression of the genius
of mankind. Buying these treasures separ-
ately would cost a staggering sum! Bren-
tano’s, one of the largest firms of retail
booksellers in the world, recently stated
that FOR ONLY THE PARTIAL CON-
TENTS OF THE HARVARD CLASSICS,
IN ORDINARY CLOTH-BOUND

a0
LUXURIOUS VOLUMES

418 OF THE WORLD'S MASTERPIECES
22,407 PAGES OF SUPERB READING
THE FAMOUS LECTURE VOLUME
THE DAILY READING GUIDE
THE UNIQUE GENERAL INDEX
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P. F. COLLIER & SON CORPORATION
World’s Largest Subscription Booksellers,
250 Park Avenue, New York City

Yes! I am interested in receiving by mail, free and without obligation, your
valuable booklet, “Fifteen Minutes a Day”, describing the famous library,
Dr. Eliot’s Five-Foot Shelf of Books (The Harvard Classics) and containing
Dr. Eliot’s own plan of constructive reading. Also the beautiful brochure.
“Men Behind the Classics”.
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YES/..AND ITS THE
GREATEST INVESTMENT |
EVER MADE IN MY LIFE !

You’ve hoped for it!
Now the day has come!

The Harvard Classics at a Price Per Volume
Y3 the Cost of Popular Fiction!

EDITIONS, THE COST WOULD BE
$402.00! Yet you can have this mar-
velous set, beautifully printed, handsome-
ly and uniformly bound, for a very small
fraction of that cost!

This beautiful new Library Edition of
The Harvard Classics brings you the com-
plete contents of DR. ELIOT'S FIVE-
FOOT SHELF OF BOOKS. Every word,
every line, every paragraph, every illustra-
tion is here! Included are the Daily Read-
ing Guide and the unique General Index
with its 76,000 entries guiding the reader
to an acquisition of world culture—
supplying the fundamentals of a college
education.

Only Fifty Cents a Week

Not only is the present price of these
famous books amazingly low, but you
have the advantage of extremely liberal
terms. For an initial payment as low as
$2.00 you may have this complete set
delivered to your home with all shipping
charges prepaid. BUT YOU MUST
NOT DELAY! THESE PRICES MAY
HOLD FOR ONLY A LIMITED
TIME. THEREFORE, WE URGE YOU
TO ACT AT ONCE!

These Beautiful Books Free

The famous little book, “‘Fifteen Min-
utes a Day”, furnishes you with full in-
formation about The Harvard Classics.
It gives Dr. Eliot’s own plan of reading—
is packed with helpful, practical informa-
tion. Also, for a limited time only, we
will send you “Men Behind the Classics”
which contains dramatic biographies of
men whose immortal writings appear in
The Harvard Classics. A fine piece of
literature. Both of these booklets will be
sent you free, postpaid and without
obligation. Simply fill out and mail the
coupon below.

DR. ELIOT'S FIVE-FOOT SHELF OF BOOKS
(THE HARVARD CLASSICS)

THIS COUPON ENTITLES YOU TO FREE BOOKLETS (For Adults Only)
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HUGE quantities of airplanes do not
necessarily offset smaller quantities
of higher quality, for military pur-
poses. This fact has been definitely
established by the war in Europe, as
outlined graphically in the article
starting on page 278 of this issue.
The military ships shown on this
month’s cover are TUnited States
Army P-26’s, photographed by Rob-
ert Yarnall Ritchie during maneuvers,
Perico Island, Pacific side, Panama
Canal Zone.
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M. T.B.s

OF SPECIAL interest in naval circles are the motor
torpedo boats described in some detail on page 281.
In the design of these comparatively tiny vessels but
little attention is paid to the factor which is of such
great import in most naval vessels—armor. Mahogany
hulls an inch thick, the whole structure so light and
bouyant that it will float even with every water-tight
compartment flooded, afford little protection against
any projectile larger than that from an air-gun. But
an “armor” more invulnerable than mere steel plating
is provided; speed and maneuverability. Fastest war
vessels on the seven seas, these swiftly striking mos-
quitos of the navy may be expected ultimately to
revise certain ideas in the field of naval tactics.

It must be remembered that these little boats are
not exactly an unproved experiment. The United
States Navy has been toying with them for several
years, has now settled down to a program of building
and testing that holds great promise. Other world
powers have also built many of them and have found a
multitude of uses in many phases of naval maneuvers.
For example, it is reported that 18 British motor tor-
pedo boats were particularly effective in the evacuation
of Dunkerque. By reason of their shallow draft and
great maneuverability not one of the 18 were lost in
that action.

Some idea of the tactical uses of these boats is
given on page 281. There also will be found a photo-
graph of an American type, showing the machine-gun
turrets on deck. The high speed of the mosquitos
makes them a poor target for aircraft attack, but if a
pilot should attempt to engage one of them, he would
find these machine guns to be particularly effective.
When a dive-bomber, for example, pulls out of a dive,
it is an especially good target for the expert machine
gunners on the mosquito, handicapped though they
may be by the high-speed, bucking shell on which
they ride.

Only a major naval engagement will prove the
worth of these tiny war vessels; it is apparent, how-
ever, that they can give a particularly good account of
themselves in repelling enemy invaders. In such work
their speed and ability to maneuver rapidly should
place at their mercy the larger, slower, more ponder-
ous vessels against which they would be pitted.

Here is a construction program in which American
mechanical ingenuity should be able to show its much
vaunted superiority. Past experience should enable us
to build the best, fastest, most flexible boats of this
type; with these available to both this country and to
Great Britain, we will be taking one more step in the
right direction.—A. P. P.

HYSTERICAL LEGISLATION

COOL, calm contemplation of the job to be done under
our national ‘“all-out-aid” policy, exemplified by
passage of the lend-lease bill, begets sane, orderly
action; undue excitement and failure to think through
our problems to their logical conclusions fosters and
engenders hysteria. Such unbalance in the country’s
thinking is at once reflected in councilmanic, state,
and federal legislative chambers by introduction and
consideration of proposed laws which are often impos-
sible of enforcement, inadequately prepared for the
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purpose in mind, and even inimical to the public
welfare.

Indicative of such hysterical legislation is the present
rash of bills proposing registration of what are termed
privately owned “sporting firearms.” Latest advices
are that no less than 20 state legislatures have such
bills under consideration and that sooner or later the
Congress intends discussion of a similar statute.

The avowed purposes of sponsors of laws to register
these privately owned guns are usually two: to remove
deadly weapons from hands of subversive groups
and individuals, and to ‘“take an inventory” of guns
which might prove helpful in national defense.

Contrary to popular belief, firearms are not the
chief weapon of the “5th column.”” Most foreign agents
are, first of all, fact finders and news gatherers who
uncover information that may be of value to the
homeland. Others are propagandists and saboteurs
who make use of this information to destroy public
property and hinder defense preparations, but not
with shotguns and sporting rifles. The conclusion is
therefore logical that the only arms registrants would
be the law-abiding citizens.

As to “inventory” of the ‘“arsenal” collectively
owned by the hunters and target shooters of the
nation: Already filed with the state conservation
departments today are the names, ages, places of
birth and residence, postoffice addresses, and natural-
ization details of these gun owners, all obtained when
the nimrods annually buy their hunting licenses.

True, the files do not show how many and what
kind of firearms these men and women own, but it is:
evident from conservation department records of takes:
of game and from Department of Commerce statistics:
relative to the manufacture of guns by the firearms:
industry that by far the majority of them are shotguns,
which have a pitifully negligible value as defense
weapons. The deer rifles, varmint guns, and target
guns that would be inventoried could not be used tor
equip an army. Ordnance experts state that the con-
duct of modern war demands simplification of equip-
ment to the extent that one and only one kind or
caliber of small arms ammunition should be manu-
factured, and further, that only one kind of rifle should
be used to shoot that ammunition.

Any such inventory of sportsmen’s guns would dis-
close literally scores of sizes of ammunition necessary
to fire the rifles and shotguns. Where, then, is the
value or need for such a law? Is it not an example of
legislation fostered by the excitement of the times?
In past periods of national stress cloudy thinking,
inadequate investigation, and public hysteria have
saddled us with improperly prepared laws, affecting
many phases of our national life, that have hindered
far more than they have helped.—A. D. R., IV.
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30 Years Ago in . . .

(Condensed From Issues of May, 1891)

NAVAL STRENGTH—“We have no navy worthy of the
name, and nearly all our seaports are without proper de-
fenses. . . This is a very humiliating position for a country
like ours to be placed in. The indifference of Congressmen
to the naval defense of the country is astounding. They
waste their time over party squabbles, vote billions of
money for schemes intended to help bring votes to their
respective sides on election day; but as to the immediate
creation of an enterprising, prompt and effective navy,
which is of vast importance to the country, but little is
done, and that little very slowly. . . There should be fifty
ships where now there is one. Every harbor in the country
should be guarded by efficient sentinels consisting of ves-
sels of high speed, ready for instant action, to maintain and
enforce the autherity of the republic.”

MECHANIZED MINING—“We illustrate a process that
has been before the public for some time in California and
Colorado, and which is now brought to a practical shape.

The work done by the machinery is of sufficient impor-
tance to attract the attention of placer miners, on account
of the fine gold it saves, as well as the coarse, and for the
new and advanced construction of the entire plant. This
plant consists of the Bennett amalgamator, dredge, electric
plant, and power house. . . The dredge is arranged to be
propelled forward or backward on a screw, or on its own
track, by its own power. . . Mounted on the dredge are
four electric motors, one of which handles the dipper,
another lifts it through its cut, a third swings the dipper
to the hopper, while the fourth operates the amalgamator
which is upon the rear of the platform. .. The ground upon
which this plant has been operating has been variously
estimated as paying from 7 to 10 cents per yard, but by
the process we have described about 40 cents were ex-
tracted for each yard handled.”

RAIL SAFETY—“When the railroads of this country had
grown to such proportions that the trains had to be run
under short headway, it was found essential to adopt some
plan whereby the safety of travelers might be made to
depend upon something better than the caution of the
engineer, and out of that necessity was developed the
block signal.”’
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FILTER—“Sawdust and shavings, practically waste sup-
stances, are turned to account by M. Calmant, of Paris, for
the production of a finely divided vegetable charcoal,
which is intended to be applied as a filtering medium,
especially in distilleries, where it is said to be capable of
filtering forty times its volume of alcohol, whereas the
vegetable charcoal of commerce, gradually becoming
scarcer and dearer, will only filter about three times its
volume. . . Carbonization, which lasts about an hour, is
effected in fire clay, plumbago, or cast iron retorts, of
about 600 cubic inches capacity.”

HYDRAULIC POWER—“The Hartford, Conn., Electric
Light Company has nearly completed a notable under-
taking for utilizing water power. . . Under contract with
the Farmington River Power Company, which owns the
dam, about 300 feet long, across the Farmington River,
nearly ten miles from the city, the Electric Light Company
has erected a station with a full equipment of dynamos,
etc. . . Six dynamos are now in operation, supplying 250
street lights. Four more are to be added, which will then
generate enough electricity to supply the rest of the street
lights.”

EXPLOSIVE—“In a recent lecture on gun cotton delivered
by Prof. Munroe, of the Torpedo Station at Newport, the
lecturer declared that gun cotton, correctly prepared and
handled according to directions, was the safest of explo-
sives to use. It was dangerous only when the materials
had not been thoroughly purified, or the union of acid and
cotton incomplete.”

FLIGHT—“The annual meeting of the National Academy
of Sciences began at Washington on the 21st of April in
the National Museum. A number of interesting scientific
papers were read. That of Professor S. P. Langley, of the
Smithsonian Institution, on ‘Flying Machines,’ attracted
the greatest attention. . . In summing up Professor Lang-
ley said that he did not say that man could traverse the air,
but under certain conditions and with our existing means,
so far as the power is concerned, the thing was possible.
The difficulties would be in getting started, in coming
down to the ground again, and in guiding one’s self through
the air. . . He thought all aerial navigation would pass out
of the sphere of charlatanism and into the hands of en-
gineers in a short time, possibly months instead of years.”

TIN—“The first ingots of tin ever made in California lately
arrived in San Francisco from the mines of the San Jacinto
estate, Cajalco, San Bernardino County. . . Oil fuel is used
in the furnace, this being much cheaper there than coal.”

TELEPHONY—“The telephone line between London and
Paris went into regular operation on April 2 with much
success. The charge is $2 for a talk of three minutes. . .
The distance is 297 miles, of which 23 miles are by cable
laid under the British Channel.”

EFFICIENCY—“Investigations of Langley and Very are
of the greatest interest as showing that the attainment of
an enormously higher efficiency in the production of arti-
ficial light is contrary to no law of nature, and may suggest
a system of electric lighting destined to supersede the
enormously wasteful methods at present in use.”
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[SIDE VIEW SUGHTLY
FROM BELOW,
LOOKING 1O STARBOAR

LOTFE 78
* THE STANDARD
GERMAN BOMB SIGHT

SIGHT ANGLE
ADJUSTER.

SIDE_VIEW SUGHTY |
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VARIABLL
GROUND SPEED GEARL.
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SPEED WARNNG GEAR -
SCALE OF BOME RELEASE \ )

DETAILS OF A
GERMAN BOMB SIGHT

SIGHTING  PERSPEX DISC

€~ EYEPIRCE

N1 COMMUTATOR
ENERGISING WARNING.

NO 2 COMMUTATOR.
ENERGASING THE
| BOM8 RELEASE GEAR

COMPLEX marvel of the modern bombing plane is
the mechanical bomb sight which permits more or less
accurate placement of bombs from high altitudes.
Shrouded in secrecy are even the minor details of the
bomb sights of most nations; from official sources, how-
ever, G. H. Davis, special artist of The Illustrated
London News, has obtained data on the German Lofte
7B sight. From these data he prepared the drawings
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OF AR PRISSURL™ON TG FALL OF TIE BOKE

KO WATCICS THE
| TARGET COME ON TO THE SO
06 THE Sk

(Continued from preceding page) reproduced on
these pages, used here through the courtesy of the
magazine mentioned. Most of the details are given in
the illustrations. Communication between pilot and
bombardier or aimer is provided by telephone or auto-
matic controls. All the pilot has to do is to keep the
plane on its course to the target. The rest of the work
is done by the aimer, as shown by the picture sequence
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7. N THE LYEPIECE, THE BOMB AIMER.

* SEES TWO SCALES, ONE STRAIGHT
AND ONE CURVED. IF IS ADJUSTMENT IS
CORRECT A BLACK POINTER () COMC
WITH THE CORRECT DEGREE ON TUE CURVED
SCALE. NEXT THLRE APPEARS ANOTHER
POINTER(1) MOVING SLOWLY UPWARDS,
THIS TELLS WM OF THE APPROACHING
RELEASE OF THE BOMBS SO THAT GREAT CARE

1O KEEP ON THE TARGET, WIEN |
[2) THE TWO POINTERS COINCIDE THE BOMES ARE

above. With this sight, the bombs are automatically
released when, through the manipulations of the
aimer, two pointers on the bomb-sight screen coin-
cide. In one part of the drawing on the preceeding
page is shown an open sight on the side of bomb-sight
unit. This is for use when the aimer has difficulty in
locating the target through the optical system, and is
geared to operate parallel with the sighting prism.
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OUR SEARCH FOR THE SUPERNATURAL—II
Did Queen Elizabeth’s Spirit Appear?

THE first of many applications to
demonstrate spiritistic powers
before the Scientific American
Committee for the Investigation of
Psychic Phenomena came as a re-
sult of the announcement of our
search for the supernatural in the
April 1941 issue. Rose Ann Eric-
son, an ordained minister of The
Chapel of Eternal Star, and a
medium with a large following,
addressed Dunninger, Chairman of
the Committee, as follows:

“Dear Sir:

“For years I have been aware of
your offer ‘to anyone who could
demonstrate psychic phenomena,
and although:I have been reluctant
to appear before your committee
because I prefer to carry on my
work privately among my numer-
ous friends, nevertheless I feel
compelled, because of the constant
urgings of my friends, to accept
your challenge and prove once and
for all the absolute reliability of
contact with the Spirit World.

“I am willing to appear before
your Committee any time, provid-
ing the surroundings and atmos-
phere are satisfactory and in no
way interfere with spiritual com-
munications.

“Since a very young girl, I have
been gifted with the power of sen-
sitiveness which has been so in-
strumental in establishing contact
with the great beyond. During my
sittings it is absolutely imperative
that everyone in the room should
co-operate to maintain the utmost
silence so as not to snap the invisi-
ble ray that connects my earthly
self with the equally invisible
ethereal bodies that send forth
their messages to me.

“For some time I have had
remarkable communications from
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A. D. RATHBONE,

Secretary Scientific American
Committee for the Investigation
of Psychic Phenomena
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Elizabeth, the last of the Tudors,
and she is sorely vexed at us
earthly inhabitants—and yet with
it all—so sympathetic with our
problems—she wants to aid us—
she is so human in her understand-
ing—she wants to contact the
world through me and give them a
message—for the sake of a be-

PSYCHIC RESEARCH

® Scientific American, in collabora-
tion with The Universal Council for
Psychic Research, offers $15,000 to
any medium who can produce a
spiritistic effect or a supernatural
manifestation under the rules and
regulations published on page 210 of
our April 1941 issue. ®

wildered humanity — she keeps
urging me to speak her words. It
is difficult to explain in this letter.

“But—I can and will produce
definite proof of contact with the
spirit of the great Queen—before
any legitimate Committee of Truth
Seekers—who wish to know and
see for themselves manifestation of
the Spirit of Queen Elizabeth
Tudor. . . May I hear from you?
(Signed) Rose Ann Ericson.”

In view of Madame Ericson’s
reference to her contacts with the
spirit of Queen Elizabeth, the
Committee for the Investigation of
Psychic Phenomena instituted a
search for surroundings and atmos-
phere which would most favorably
lend themselves to communication
with spirits of the Elizabethan Era.
It was learned that some years ago
Mr. William Randolph Hearst had
purchased and brought to the
United States  the wainscoting
from “The Old House,” previously
known as “The King’s Lodging,”
of Sandwich, England, the latter
designation being derived from the
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fact that Henry VIII stayed there
many times. The present interior
embellishments, however, date
from the Elizabethan era, the upper
room, called “The Queen’s Bed-
chamber,” having been specifi-
cally prepared for Queen Eliza-
beth’s visit in 1572.

The psychic possibilities of such
a room, which, fully reconstructed,
forms a part of the Hearst collec-
tion of objects of art now on dis-
play at Gimbel Brothers’ New York
store, were at once apparent to
Dunninger, who called them to
Madame Ericson’s attention. Re-
ceiving her approval, arrangements
were made through the courtesy of
Dr. Armand Hammer, whose or-
ganization, The Hammer Galleries,
has been entrusted with the sale of
the Hearst collection. With the co-
operation of Gimbel Brothers, a
seance was arranged for the eve-
ning of Monday, March 17.

S DUNNINGER, whose 20 years of
research into the occult field
have so ably prepared him for his
present work, clearly stated on that
night to the assembled representa-
tives of the New York press and
other periodicals, as well as to
members of our Psychic Committee
and their guests: “The seemingly
impossible of today is the common-
place of tomorrow.”
“All of us present,” said Dun-
ninger, ‘“are seeking for knowl-

* edge, for something we hope to find

in the future. There is here no
brief against or for any religion or
cult. It is a scientific effort toward
a background ' of the psychic,
toward a basis of fact on the part
of a research committee which is
not interested in trickery or sub-
terfuge. What we do seek is the
truth about psychic phenomena.
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SCIENTIFIC AMERICAN
Committee for
The Investigation of Psychic Phenomena

A common interest in the subject of psychic research characterizes these men
from wide fields of endeavor who have consented to act as an impartial com-
mittee to supervise and conduct our investigation of the spiritistic realm.

Dunninger, Chairman
Walter C. Alvarez, M. D., Mayo Clinic
Vincent Bendix, President, Bendix Aviation Corporation
Thornwell Jacobs, President, Oglethorpe University
Waldemar Kaempffert, Science Editor, New York Times

Daniel H. Kane, New York Bar

Joseph H. Kraus, Editor, Science Observer
M. Luckiesh, Director, Lighting Research Laboratory, General Electric

Company

A. Paul Peck, Member, Universal Council for Psychic Research
A. D. Rathbone, IV, Secretary

“Do ghosts, spirits, vampires, or
phantoms return to this world from
another, of which we know noth-
ing? In our effort to find basic
facts, if any, underlying so-called
spiritistic phenomena, mediums
reputed to possess the kind of
powers we desire to study can be
of great assistance. Thinking
people want this question an-
swered once and for all. The public
at large desires to know whether
the entire psychic situation has a
substantial foundation, or if it is
merely a gigantic hoax.

“This medium, Madame ZEric-
son,” declared Dunninger, ‘has a
wide-spread and excellent reputa-
tion. However, nothing has been
done to hinder trickery, should it
exist in the demonstrations to
come. She has not been disrobed
to determine whether she may
have concealed on her person
mechanical means for producing
occult effects. What will happen

in the seance that is to follow,” he
concluded, ‘no one knows.”
Before the lights were extin-

guished, Madame Ericson requested
complete quiet and asked that
guests refrain from smoking. She
stated that she could guarantee
nothing, but that she intended to
try to communicate with the spirit
of “Good Queen Bess.” With that
the lights went out, and doubtless
all present felt that if only the
ancient wainscoting from old
England could talk, through the
spirit of Queen Elizabeth, or even
some of her contemporaries such
as Henry Hudson, or Sir Francis
Drake, Ben Jonson, or William
Shakespeare, it would be, to say
the least, an amazing display of
psychic powers.

After the guests had sat in com-
plete darkness for several mo-
ments, with accompanying phono-
graphic music, there came an
indistinguishable muttering, pre-
sumably from Madame ZEricson.
Next, the medium’s voice was
heard, strained and unnatural.
She said, “Keep your eye on Rus-
sia,” and with that some witnesses
later claimed they heard rappings

These two flashlight pictures, taken, as were others, at the exact moments designated by the medium,

from the table at which were seated
Madame Ericson, Dunninger, and
A. Paul Peck, who is a member of
the Universal Council for Psychic
Research, as well as a member of
the Scientific American Committee.
[Throughout the entire demon-
stration Messrs. Dunninger and
Peck each held one of Madame
Ericson’s hands.—Ed.]

Then the medium said: “Many
there are today who doubt, but I
have every reason to believe that
my country will be saved and that
Hitler will be demolished.” [Pre-
sumably the spirit of Queen Eliza-
beth voicing its opinions, although
there was no specific mention of
any spirit up to this moment—Ed.]
“A peak is reached between April
and May,” continued the voice of
Madame Ericson, “and the war is
not over. No, this war is not over.
There will be a period of five years
of turmoil from ocean to ocean,
with brother against brother, coun-
try against country.”

T THIS juncture the medium, still
conversing in a strained, un-
natural voice, stated that a figure
was materializing before her, and
asked whether any in the audience
could see the apparition. A woman,
identified later as a member of the
medium’s belief, replied in broken
English that she could see the
spirit.

Dunninger, alert to seance de-
velopments, asked the woman to
describe what she saw. The reply
was that the spirit, as seen by the
member of the Chapel of Eternal
Star, stood in front of the medium’s
table; that it was a feminine figure,
about five feet, eight or nine inches,
tall; that it wore a gray dress, but
no hat. In response to Dunninger’s

fail to indicate materialization of spiritistic presences of either Queen Elizabeth or the Earl of Essex
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question as to the color of the hair,
the witness said she could discern
no color. By way of further de-
scription of what she said she saw,
this woman claimed that the spirit
had rather high cheek bones and
deep-set brown eyes. Madame
Ericson added that she thought the
spirit was greatly worried and
looked extremely tired. In a low
voice she then said to Dunninger:
“Tell them to take pictures.” Im-
mediately two flash bulbs were set
off with dazzling brilliance.

Climaxing this performance,
Madame Ericson next said she
could see the spirit of a man, that
he was tall and handsome, dressed
in Elizabethan style—that he was
no less a person than Robert Dev-
ereux, second Earl of Essex, an in-
and-out court favorite of England’s
Virgin Queen.

T THIS point Madame Ericson’s

voice seemed to be pitched
slightly higher. Her words, al-
though scarcely audible, came with
a more rapid tempo. Suddenly
rappings were distinctly heard by
some at the front of the room and
Dunninger exclaimed: “There are
rappings coming from the table!
Some of you probably cannot hear
them, but they are audible. Peck,”
he continued, “do you feel a vibra-
tion?”

The answer was affirmative, and
in view of the fact that Messrs.
Dunninger and Peck were still
each holding one of the medium’s
hands, it is obvious that the rap-
pings could not have been pro-
duced through physical contact of
her hands with the table.

Just then Dunninger spoke,
rather sharply. “There is a sub-
stance visible at her lips. Can any-
body see it? I think it is indicative
of an ectoplasmic demonstration.
Yes, it is! It is ectoplasm! Can you
see it?”

Shortly after ectoplasmic dem-

onstration, medium collapsed
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Flashlight photograph, with camera and all eyes focused at point near
table where Madame Ericson claimed spirit of Queen Elizabeth appeared

A momentary pause in absolute
quiet followed this announcement
as it was apparent that all eyes
were straining through the dark-
ness for a glimpse of the psychic
phenomenon known as ectoplasm.
And then, dramatically, the seance
ended. Dunninger cried out, ‘“Here,
what’s the matter with her? The
lights, somebody, the lights!” In-
stantly a photographer’s flash bulb
was set off, followed by the turn-
ing on of large dome lights in the
ceiling.

As the audience blinked in the
sudden glare, it was seen that
Madame Ericson had fallen for-
ward onto the table. Dunninger
and others sprang to her assistance,
straightened her in her chair. Her
head slumped back and her eyes
were closed. Water was called for
and she was revived, but she still
appeared in a trance-like state.

A canvass of those present indi-
cated that several, including Dun-
ninger, had seen evidence of an
ectoplasmic demonstration, but
that only two persons, both mem-
bers of The Chapel of Eternal Star,
had seen the manifestations of the
spirits which, according to Mad-
ame Ericson, had been those of
Queen Elizabeth and Essex.

At an immediate conference of
the members of the Scientific
American Committee for the In-
vestigation of Psychic Phenomena
who were present it was deter-
mined that the request of Madame
Ericson for another sitting would

be granted.
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At the conclusion of the eve-
ning’s seance, Dunninger said: ‘“The
emission of ectoplasm from the
medium’s lips was very slight, but
it was distinctly visible for a few
seconds just before one of Madame
Ericson’s followers wiped it away
with her handkerchief. It is not
surprising that the ectoplasm was
not discernible by most of you, as
it was a demonstration of exceed-
ingly minor character, and for that
reason could hardly be said to be
visible to the average naked eye.”

“As in the case of the spirits of
Queen Elizabeth and Essex, which
I did not see,” continued Dunnin-
ger, “and which were discernible
by only two of those present, I trust
the pictures, taken at the sugges-
tion of the medium, will show us
what our visual senses could not
detect. In summation of the eve-
ning’s demonstration,” he said, “I
would say there was nothing visi-
ble to the naked eye which requires
explanation. Everything will de-
pend on the pictures, and we can
only hope that the photographers
have been fortunate enough to
secure some unmistakable evi-
dence of either the ectoplasm or
the spirits.” [Subsequent develop-
ment of the negatives exposed dur-
ing the seance failed to produce
any photographic evidence of psy-
chic phenomena, although, as will
readily be seen from facial expres-
sions, the timing of the pictures
with the reported appearance of
the phenomena must have been as
accurate as possible—Ed.]
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What Light For Industry?

Relative Freedom from Heat and Glare,

Plus Color Control, In Fluorescent Tubes

A. P. PECK

IF, WHEN fluorescent lighting
emerged from the laboratory
four years ago, there was any sus-
picion that here was just another
stunt which would never become
practical, that suspicion has com-
pletely vanished by now. Indus-
trial applications of these tubular
lamps without filaments have in-
creased to such an extent that, it is
estimated, 25,000,000 of them will
be manufactured during 1941, ap-
proximately three times as many as
were made during 1940. In the
face of these figures it is easy to
visualize this particular part of the
lighting industry as one of the na-
tion’s fastest growing industrial
infants.

Fluorescent lighting offers many
desirable qualities that recommend
it especially to application in fac-
tories, offices, stores, and so on.
Its efficiency is high, it is relatively
cool as compared to incandescent
lighting, there is little glare, after-
images are absent even when the
worker has to look directly at the
light source for a considerable
period of time, and, by the selection
of the proper tubes, lighting with a
wide variety of colors may be ob-
tained directly without the use of
filters or other supplementary
means of color modification. Of
these qualities more later; first, let’s
see just what fluorescent lighting is
and how it works.

In the fluorescent tube, advan-
tage is taken of the phenomenon of
an electrical discharge through gas.
This principle is by no means new
and has been widely used in other
lighting applications, of which neon
and mercury-vapor tubes are prob-
ably the best known examples.
But in the fluorescent tube the dis-
charge itself does not give rise di-
rectly to visible light; in fact, every
effort has been made to reduce vis-
ible light of the discharge to a
minimum and to bring to a max-
imum ultra-violet generation at one
specific point in the spectrum—at
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thé 2537 angstrom line, to be exact.
The_rea<on for this is that ultra-
violet radiation of this wavelength
is the most efficient for obtain-
ing the end result of fluorescent
lighting.

Within the tube of a fluorescent
lighting unit is a drop of mercury
and a small amdunt of argon gasto
facilitate starting.” Coating the in-
terior wall of the tube is a ma-
terial—phosphor is the general
term applied to these coating ma-
terials—which has the property of
glowing when acted upon by ultra-
violet, thus giving forth visible
light of a color that is determined
by the particular phosphor used.
Behind this process is a highly com-
plicated physical explanation that
can briefly be reduced to the fol-
lowing statement: The phosphors
used have the property of absorbing
radiated energy at one wavelength
and of reradiating energy in a con-
tinuous band of visible wave-
lengths. Thus the ultra-violet of
wavelength 2537 is absorbed by the
phosphor and the resulting re-
radiation is in the visible part of
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Large area of fluorescent light
sources reduces glare on scales

the spectrum, giving useful light
at a relatively high efficiency and
with little heat.

As was mentioned above, there
is a small amount of mercury within
each fluorescent tube. This metal
was selected because an electrical
discharge through mercury vapor
results in high-efficiency produc-
tion of ultra-violet radiation in the
region best suited to activation of
the phosphors.

One of the difficulties of fluores-
cent lighting is the fact that the
tubes will not start when cold; it
is not sufficient to apply current to
the two terminals as in the case of
incandescent lamps. Something
more is needed to create the elec-
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trical discharge that results in light.
In each end of the tube, therefore,
there is placed a heating electrode;
externally is an automatic starting
swit The circuit is so arranged
that \when the current is turned
on, it flows through the two elec-
trodes in series, generating heat
that vaporizes the mercury, thus
providing a path for the electrical
discharge through the tube. When
this condition is reached, the start-
ing switch automatically discon-
nects the current from the heaters,
but permits it tq continue its path
through the gats) Included in the
circuit is a chokée coil which limits
the arc or discharge curent.

NE type of starting switch, made

by Mazda lamp manufacturers,
uses a bimetallic strip in the fol-
lowing manner: When the current
is turned on a glow discharge is
set up between the bimetallic
strip and a center electrode in
the starting switch. This discharge
creates heat that causes the strip
to expand and make contact with
the center electrode, thus com-
pleting the circuit through the
heating electrodes of the fluores-
cent tube. When this contact is
made, the glow discharge ceases
and the bimetallic strip contracts
and breaks the circuit in the start-
ing switch. An inductive kick from
the choke now starts the discharge
through the fluorescent tube. From
this point on in the cycle the voltage
at the starting switch is insufficient
to set up the glow discharge and
hence the switch is inactive and
consumes no current during lamp
operation.

Now to get back to the qualities
of fluorescent lighting mentioned
in the second paragraph of this
article:

Installing industrial
fixtures for fluorescent tubes

lighting

MAY 1941 -

It is easy enough to make state-
ments regarding efficiency, as com-
pared with more conventional
lighting, and let it go at that. For
example, it can be said that a day-
light fluorescent in the 40-watt, 48-
inch size, is almost three times as
efficient as the familiar 60-watt
filament lamp, or that the white
fluorescent is of even higher effi-
ciency. But that is not the whole
story. When it comes to replacing
existing lighting installations with
fluorescent lamps, there enter such
considerations as amount of rewir-
ing, quantity and color of light re-
quired for the job in hand, and
other factors of economy that com-
plicate the problem. Even though
there has been a drastic reduction
in retail prices of fluorescent tubes
since their introduction, first cost
of installation still plays an im-
portant part.

The following statements by a
Westinghouse lighting engineer
give a hint to the problems in-
volved. “The general lighting of
factory areas can usually be done
most economically by means of
filament lamps or mercury vapor
lamps. This is particularly true for
high mounting. Where machines or
assembly lines are in long parallel
rows, the fluorescent white or day-
light lamps may be applied suc-
cessfully. . . . Single units mounted
over inspection tables are partic-
ularly good for inspecting metal
parts. The large diffuse source fa-
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Ovrhead fluorescent lighting, plus individual units on assembly benches

cilitates the detection of imperfec-
tions and makes the reading of
gages more precise. . . . The same
unit may be used over drafting
tables with excellenjgfesults. Free-
dom from shadows,fabsence of un-
pleasant radiated heat} and light of
daylight quality combine to make
this type of lighting increasingly
popular.”

It will readily be seen, therefore,
that any attempt to generalize re-
garding the efficiency of fluorescent
lighting for a particular applica-
tion, or its desirability in a wide
range of industrial uses, might re-
sult in misunderstandings. Only
when all factors are considered and
weighed in their proper propor-
tions can definite recommendations
be made.*

OPERATING temperatures of light
sources are of interest in two
main respects. First, where tem-
perature of the source is high, it is
evident that much of the energy
being consumed is appearing as
heat rather than light. This phase,
of course, bears on the subject of
efficiency just discussed. If the
temperature of a light source is low
in relation to the light delivered,
it is evident that efficiency is high.
High temperature, in turn, indi-
cates low efficiency. Everyone is

*Readers who desire more detailed data on the
applications of fluorescent lighting in industry will
be referred to comprehensive sources if they will
address the writer at 24 West 40th Street, New
York, N. Y.
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Fluorescent lighting fixture for

inspection of metal strip. In-
spector sees both sides of strip
by use of the mirror shown

familiar in a general way with the
high temperature quickly reached
by an ordinary incandescent light
bulb, if for no other reason than
the memory of trying to remove
one from its socket immediately
after it burned out! On the other
hand, when a fluorescent tube is
operating at a room temperature of
from 70 to 80 degrees, the glass tube
itself will reach a temperature of
only 100 to 120 degrees—relative
coolness for a light source.

THE second point of interest in
light-temperature ratio is the
effect that high-temperature light
sources have on surrounding ob-
jects. Persons whose work de-
mands that they be close to a bright
light source may be forced to work
under uncomfortable conditions
when incandescent lighting is em-
ployed. In such cases, fluorescent
lighting can have very definite ad-
vantages. Even where the source
is not close to the work, but is of
high intensity, the heating effect of
incandescent lighting on the whole
room can be marked, especially in
warm weather. The generally ac-
cepted figure of comparison be-
tween fluorescent and incandescent
lighting is that the sensation of
heat from fluorescent lamps is,
roughly, only one quarter that from
filament lamps for the same amount
of light delivered.

This last statement is based on
the following facts: While a kilo-
watt-hour of electrical energy rep-
resents a heating effect of 3414
BTU’s, regardless of how con-
sumed, the lesser sensation of heat
from fluorescent lamps is accounted
for by the fact that only about 50
percent of the energy is radiated
as heat, compared to 80 to 90 per-
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cent for gas-filled filament lamps.
Because light production efficiency
of a fluorescent lamp is double to
triple that of filament lampégfand
because thfadiant heat is approx-
1mately hatf that of a filament
Iamp the rough figure of one quar-
ter tlfle sensation of heat, given
above, is reached.

While dealing with the tempera-
ature characteristics of fluores-
cent lamps, it is interesting to note
that the temperature of the sur-
rounding air has an effect on the
operation of the lamp itself. At
low temperatures the mercury con-
denses out and the production of
ultra-violet is reduced. At high
temperatures, the vapor pressure
within the tube is increased and
some of the ultra-violet radiation
is shifted to longer and less desir-
able wavelengths. There is also an
increased re-absorption of the
ultra-violet radiation at 2537 by
the mercury vapor. In the case of
low temperatures, the effects can
be offset to a great extent by en-
closing the lamps; at high tempera-
tures, air movement may help to
compensate.

Undesirable glare may be pro-
duced under either natural or arti-
ficial light when direct or reflected
light from the source reaches the
eye without sufficient diffusion.
Glare has been defined, by a Gen-
eral Electric lighting expert, as
“light out of place.” It causes the
pupil of the eye to contract, thus
restricting the amount of useful
light that enters the eye. It gives
rise to nervous tension and fatigue
and thus, especially in the indus-
trial plant, paves the way for re-
duced efficiency and for accidents.

When light comes to the work

from a concentrated source, as in
incandescent lighting, the pos-
sibilities of glare are manifold, re-
sulting in a number of expediencies
in the form of light diffusing means
to reduce glare. In the fluorescent
lamp, on the other hand, the light
source is of large area and relatively
low intensity. Hence there is less
possibility of glare, although even
here it is usual to incorporate some
shielding means in the lighting fix-
ture. It is notable, however, that
little or no “after-image” effect is
found even when the eyes are ex-
posed to the direct light from a
fluorescent tube. This is of particu-
lar advantage in industrial plants
where workers have to change
their angle of vision constantly and
cannot always avoid looking di-
rectly toward the light source for
a few seconds at a time. Airplane
assembly is a case in point; work-
ers on the final assembly job may
be bent over some part of the
operation one minute and working
on an over-head unit immediately
after. The diffused light of fluores-
cent tubes is of particular impor-
tance in such instances.

HE wide range of colors available

in fluorescent tubes—the color
is a property of the phosphor and
is not due to colored glass—gives
these tubes a multitude of uses from
severely practical to highly orna-
mental. Colors that can now be
obtained include ‘“daylight,” white,
blue, green, pink, gold, and red.
(The last two do use colored glass
to increase the saturation of the
resultant light.) The daylight and
white types find the greatest appli-
cation in industrial lighting, al-
though the other colors have their

Electrical FLUORESCENT MAZDA LAMP
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Courtesy General Electric Company

Conversion of energy in a fluorescent tube
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own usefulness for special pur-
poses.

Brief descriptions of two out-
standing industrial applications of
fluorescent lighting will serve to
indicate present applications and
future possibilities. A paint com-
pany in Ohio is making use of these
light sources in their color match-
ing room where samples of lac-
quers and enamels are checked
against standards. The installation
consists of 24 of the 36-inch tubes
and 12 of the 18-inch tubes. The
lamps are backed by Alcoa sheet-
ing, used primarily because of its
non-selective reflecting properties.
The lamps are in three circuits,
each circuit providing approxi-
mately 175-footcandles on the
samples, making possible a maxi-
mum of about 500-footcandles.
The lowest light level—175 foot-
candles—is used for matching
whites and other colors of high-
reflection factor. The second level
is used for colors of medium-reflec-
tion factor, and the high level of
500 footcandles for blacks and other
low-reflection colors. This type of
installation is well adapted to other
inspection problems with materials
which exhibit a surface sheen that
interferes with ordinary visual in-
spection. It also holds possibilities
for production inspection on con-
veyor belts.
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Underway now is the installa-
tion of 35,000 of the 48-inch, 40-
watt tubes in an airplane plant in
California. These lamps, mounted
in open-end fixtures arranged in
parallel rows 40 feet above the
floor, will provide workers with an
average light level at their work of
45 footcandles. This level is stated
to be more than four times that on
desks in the average office today.

Recitation of applications of
fluorescent lighting, installed and
underway, could go on for pages
and would include examples from
almost every field of endeavor.
From cotton mill to drafting room,
from machine shop to printing
plant, would go the list, indicating
that fluorescent lighting is finding
its place in the American way of
doing things. That it is the last
word in lighting, or that it will
completely replace other forms are
statements that should not lightly
be made. There is no doubt that
better, more efficient lighting sys-
tems will come out of the labora-
tories in the future, and that each
of them will have advantages and
disadvantages. In the meantime,
however, fluorescent lighting will
progress, side by side with other
forms of lighting, doing its part to
give to industry the better lighting
that it must have if it is to function
at highest efficiency.

New Porcelain Insulation

High Mechanical Strength and Electrical

Resistance in Die-Pressed Material

H. T. RUTLEDGE

NEW and better insulators are of
prime importance to the elec-
trical industry. No electrical in-
strument or installation can be bet-
ter than the insulating materials
used at strategic points to keep the
current flowing in the proper chan-
nels and from wandering off the
straight and narrow path. Not
only must these materials have
high electrical resistance; they must
also be mechanically strong to pre-
vent undue breakage when sub-
jected to sudden stresses. And as
better insulating materials are de-
veloped, the way is opened to in-
crease efficiency of electrical work.
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Pouring the dampened Pl:estite
mixture into the forming die

SCIENTIFIC AMERICAN

High pressure is used in this
hydraulic press in which the
damp clay mixture is formed
into high-strength non-porous
insulators for a wide range of
applications in electrical work

Porcelain is one of the materials
that has been widely used in high-
voltage insulators, its value being
dependent upon its lack of porosity
and the mechanical strength that
could be made inherent in its struc-
ture. Highly porous porcelain has
poor insulating qualities; the less
porous the porcelain can be made,

A handful of clay used in mak-
ing the new electrical insulat-
ing material, as described on
this page, and a formed fuse box

the better it will do its job. Inci-
dentally, it is usually found that
hand in hand with decreasing
porosity goes increased mechanical
strength.

Both dry and wet methods of
making porcelain have been em-
ployed in the past for making high-
voltage insulators. In the former,
dry clay is molded into the required
shape and then glazed and fired.
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A flashover fest of Prestite in-
sulators, in which is applied
seven times the potential for
which they are designed

In wet methods, the clay, contain-
ing as high as 31 percent of mois-
ture, is either cast or pressed to
shape and then finished.

In a new porcelain process, the
clay to be processed is moist, being
neither wet nor dry. In this state
it is molded in steel dies under tre-
mendous pressure. Because of the
method of handling, this new por-
celain, called Prestite, can be
molded into shapes as intricate as

INSPECTION

Gamma Rays Pierce
Steel, Show Defects

PIN—POINT “power plants,” minute
grains of radium sulfate, are at
work inspecting national defense
equipment as it is rushed through
production in the Westinghouse
Steam Division Works. The mites
of radium salt produce gamma rays
potent enough to penetrate 10
inches of steel, registering the
metal’s internal condition on film.
Radium sulfate is used to examine
parts of steam turbines, propulsion
gears, and auxiliary apparatus for
United States Navy fighting ships.
The inspection process, worked out
by Navy engineers and research
scientists, also is being applied to
commercial power equipment.

As a step in speeding up national
defense work, 500 milligrams of
radium sulfate have just been ac-
quired. This brings the supply at
the plant to 825 milligrams, a
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are possible with dry molding,
but the resulting material shows
mechanical and electrical strengths
that heretofore were impossible of
attainment. Finished Prestite in-
sulators, according to E. H. Fischer,
Westinghouse engineer who devel-
oped the process, are non-porous
and consequently erect a strong
barrier against the flow of elec-
tricity. Because of this increased
insulating property, the new ma-
terial can be made thinner to per-
form insulation work that formerly
required much larger and thicker
porcelain insulators. .

With the new process it is pos-
sible to turn out one Prestite in-
sulator every three minutes as
compared with two or three a day
per mold in the old wet casting
system. The Prestite body mixture
is simply poured into a die and
molded by a hydraulic press. Dry-
ing takes 20 percent less time than
with cast or plastic porcelain, and
the shaped Prestite form requires a
minimum of trimming before being
glazed and fired.

For the present this new por-
celain will be manufactured only
as insulating parts for high-voltage
equipment such as fuse boxes,
switch bases, lightning arrester
caps, and suspension insulators. It
is expected that the field will later
be extended to cover all high-volt-
age insulators within its scope.

strange tool of science about half
the size of a boy’s small marble.
A pound of radium sulfate would
cost about $11,500,000, would be
about the size of a tennis ball.

In radium sulfate, the atoms split
spontaneously. This perpetual dis-
integration generates gamma rays
which can pierce the hardest steel.
Flaws in the metal appear on the

Gammaraysrevealed flawareas;
welding fuses in the new metal
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film as dark areas. The rays are
able to reach the film with greater
intensity during an exposure
period through flaws than through
solid metallic structure.

Air bubbles and impurities in
metal parts of steam and ship pro-
pulsion equipment are ferreted out
to prevent later development of
any weakness. Turbine steel must
withstand steam temperatures up
to 1000 degrees, Fahrenheit, hot
enough to melt zinc. The steam
hurtles through the machines at
pressures as high as 1500 pounds
per square inch. The steel struc-
ture of a turbine steam chest re-

Lead-lined container used for

transporting radium
direct handling

sulfate;
is dangerous

sists expanding forces which are
equivalent to the weight of the
largest railroad locomotive.

When a piece of equipment is
brought into the laboratory for in-
spection, a technician fishes a
radium capsule out of a sunken
safe. The walls and bottom of the
safe are four-inch slabs of lead.
Inside it is a block of lead with
small wells to hold the radium sul-
fate containers. A lead lid locks
into place over the safe.

The capsules are suspended on
a midget rigging placed within or
beside the metal being tested. As
many as 20 films have been taken
in the Westinghouse laboratories
at the same time. A belt of film can
be placed around circular pieces
of metal, such as pipe. These films
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register gamma rays from a single
radium sulfate source fixed in the
center.

Exposure times vary from a few
minutes to 48 hours. Time of the
exposure is gaged by using a spe-
cial slide rule, developed for the
purpose by Navy engineers.

TIMER

Eliminates Pressure Switch

in Spot Welding

DESIGNED to eliminate the neces-
sity of an air or hydraulic pressure
switch in resistance welding and to
provide accurate timing control for
any air-operated stationary or
portable single or multi-spot
welder, a new electronic tube type

II |||||’|;|*|2"
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Four dials adjust
“weld,” “hold”’

“squeeze”
“off” times

timer has been added to the line of
timers and controllers manufac-
tured by Weltronic Corporation.

Featuring a minimum of moving
parts as well as eliminating the
need of a pressure switch, the
Model 75 insures a minimum of
maintenance costs with down time
being virtually eliminated, it is
claimed.

Using a repeating timer to elimi-
nate the need of a pressure switch
requires one additional timing
function. The four adjustments re-
quired are: ‘“Squeeze” time,
“weld” time, “hold” time, and “off”
time. The “squeeze” time is the in-
terval between the instant the ini-
tial welding pressure is applied
and the welding current is ‘“on,”
which allows sufficient time to per-
mit the full welding pressure to
build up before welding current
is applied. Thus, the timer will

MAY 1941 -

SCIENCE IN INDUSTRY

compensate for the effects of low-
ered room temperatures or ex-
treme distance from pressure
switch to welder and should insure
uniform performance and better
quality welds.

The four adjustments are made
by “dialing” the control knobs on
the front of the panel. The wide
range of optional time selection
from 2 to 30 cycles in close steps is
sufficient to provide accurate tim-
ing for almost any stationary or
portable, single or multiple spot
welding operation where air or hy-
draulic pressure is used. Single
weld or automatic repeat opera-
tion is optional to suit the work. A
toggle switch on the front of the
panel permits rapid change-over as
required.

Timer is mounted complete in a
compact cabinet to facilitate mov-
ing with a portable unit, or built
into a stationary welding machine
as needed.

INDUSTRIAL FILM

New Form of Synthetic
Has Many Uses

THE DEVELOPMENT of a method of
processing Koroseal, a synthetic
thermoplastic material, into a
transparent and highly durable
film with wide industrial applica-
tion, is announced by the B. F.
Goodrich Co. The film develop-
ment is the seventh major product
field invaded by Koroseal, the
synthetic created from limestone,
coke, and salt, according to Dr. H.
E. Fritz.

“Quite unlike other films,” Dr.
Fritz said, “Koroseal film is re-
sistant to outside exposure—sun,
oxygen, and extremes and changes
of temperature. In addition, the
new film is extremely water and
moisture-resistant, our tests have
shown.”

Glass-clear and highly flexible,
the film is now being produced in

Of limestone, coke, salt, water
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gages ranging from one-thousandth
of an inch and up. It is made in
a variety of colors in transparent,
semi-transparent, translucent, and
opaque forms.

While the chief uses of the film
are in waterproofing and packaging
materials, its chemical inertness,
flame resistance, and electrical
properties make it valuable for
laminating chemical containers for
holding acids and corrosives and for
insulating fine electric wire and
cable. Other more obvious adapta-
tions are rain-wear garments of all
kinds, shower curtains, window
draperies,-aprons, refrigerator bags
and food coverings and other appli-
cations where flexibility and mois-
ture-resistance are desired:

TOOL ROOM LATHE

Has Telescopic

Taper Attachment

A NEW tool room lathe announced
by the South Bend Lathe Works
has a number of features which
save time on tool room operations.
This 16-inch swing underneath belt
motor driven precision lathe, Series
S, is made in 6, 7, and 8-foot bed
lengths, having distances between
centers of 34, 46, and 58 inches. The
headstock has a capacity of 13

New control arrangements save
time and effort; reduce fatigue

inches through the spindle and
takes collets up to one inch ca-
pacity.

The arrangement of controls on
this new lathe saves time and ef-
fort, reducing operator fatigue and
assuring maximum production.
Large diameter hand wheels make
possible precision adjustments on
close tolerance work. Adjustable
micrometer collars on the cross
feed screw and the compound rest
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screw are large in diameter with
clear-cut, easy to read graduations.

Tool room attachments supplied
with the lathe include hand-wheel
type draw-in collet chuck, tele-
scopic taper attachment, microm-
eter carriage stop, thread dial indi-
cator, and chip pan. An electric
grinding attachment, milling at-
tachment, and other attachments,
chucks, and accessories are sup-
plied to order.

The enclosed underneath motor
drive provides eight spindle speeds
ranging from 21 to 725 revolutions
per minute. Vibration-free opera-
tion at high spindle speeds is
achieved by using a direct belt
drive to the balanced cone pulley
and spindle assembly.

A quick change gear mechanism
provides a series of 48 power longi-
tudinal carriage feeds .0015 to .0841
of an inch, a series of 48 power
cross feeds .0006 to .0312 of an inch,
and a series of 48 right and left
hand screw threads from 4 to 224
per inch.

METALLIZING

New Type Gun has
Controlled Feed

THE process of metallizing, in
which metal wire is melted and
then atomized and sprayed on any
base metal, is finding increasingly
wide uses in various industries. It
has been applied to the restoring
of worn machine parts, such as
bearing surfaces, shafts, pump

Controlled feed for uniformity

rods, and so on; to repairing defects
in castings; and for the application
of corrosion resistant coatings of
zine, lead, tin, and other metals.
Aluminum coatings so applied have
proved successful in retarding heat
corrosion or oxidation on engine
exhaust manifolds, furnace parts,
and similar equipment.

In the new type of gun illus-
trated in these columns, the design

272

has been so worked out as to give
uniform and steady wire feed re-
gardless of fluctuating conditions
that affect the operation of other
guns. In previous guns the wire
feed has been controlled by regu-
lating the flow of air to the air
turbine which provides the power
for feeding the wire. This has the
disadvantage of considerable speed
fluctuations under varying load,
requiring constant regulation by
the operator. In the new type of
gun, with its “controlled power
unit,” the speed of the wire is regu-
lated by means of a governor which
allows full power input at all times
and eliminates speed fluctuations
under varying loads.

OVERLOAD DEVICE
Flexible Bearing Acts

in Novel Manner

POSSIBILITY of the use of a flexible
bearing as a low-cost overload de-
vice for various types of power-
driven equipment subject to only
occasional overload of short dura-
tion is suggested by the operating
characteristics of the “Torflex”
flexible bearing.

Inits capacity as a flexible coup-
ling capable of compensating for
parallel or angular misalignment,
the bearing itself would transmit
power and so serve as overload de-
vice at the same time.

Although originally designed and
used as a vibration dampener,
shock absorber, and noise elimi-
nator, capacity tests made in the
laboratories of Harris Products
Company show that, when the bear-
ing is greatly overloaded, the me-
chanical bond between the rubber
wall and the inner sleeve will slip
intermittently. This slippage is mo-
mentary, however, and immedi-
ately the overload is reduced, the
rubber wall resumes its grip on
the inner metal tube with its origi-
nal load capacity. Under overload
conditions the rubber (or neo-
prene) wall is twisted. The twist-
ing or “winding up” of the rubber
has the effect of contracting the
thickness of the rubber, thus per-
mitting slip to occur.

Due to the method of manufac-
ture, there is a mechanical rather
than a chemical bond between the
rubber and the inner or outer
metal walls. In the process of man-
ufacture, rubber is stretched be-
tween the inner and outer walls
and then permitted to seek its origi-
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nal position or state. The forces
exerted by the rubber in so doing
exert a high capacity mechanical
bond which is present under all
operating conditions found in nor-
mal service, except elevated tem-
peratures.

Use of the bearing as a clutch is
not recommended since the heat
generated by more constant slip

The type of flexi-
ble rubber-and-
metal bearing
that can be used
as a temporary
overload device

would not only destroy the holding
force exerted by the rubber but the
rubber itself.

Neoprene can be substituted in-
stead of rubber where required
and, if corrosive conditions dictate,
stainless steel for inner and outer
sleeves or brass or . graphited
bronze sleeves are also combina-
tions that are available in standard
sizes.

WELDING SPEEDS UP
Multiple Spot Machines

Increase Production

MADE necessary by the defense
housing program and having a
combined production total of 2400
lineal feet of Stran-Steel members
per hour under present operating
methods, two new multiple-spot
welding machines designed and
built by Progressive Welder Com-
pany were recently placed in op-
eration at the Jackson plant of the
Stran-Steel Corperation.

The new equipment, which is
sufficiently flexible to handle nu-
merous combinations of sizes,
shapes, and so on, places the fabri-

2 i Lt

Multiple spot-welding machine
speeds mass-production efforts
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cation of such material on a mass-
production basis.

Previously riveted and later spot
welded by means of a single spot
machine, the entire line of Stran-
Steel joists, studs, half-studs, and
narrow studs of light-gage copper
bearing steel is first formed into
angles or channels and then so
joined as to provide a nailing space
along the entire length of each
member. The projection formed by
bubbles stamped at regular inter-
vals along one half of the com-
pleted section provides this nailing
space.

Two identical machines are used,
each employing twelve vertically
opposed sliding contact guns and
six welding transformers (one for
each spot weld made). An air-
hydraulic booster with a large res-
ervoir and high pressure capacity
is actuated by air to supply suffi-
cient hydraulic pressure for the
simultaneous operation of the 12
guns.

To accommodate various widths,
provision is made for adjustment
as to distance between guns on each
side. Guns may be moved also for

Opposite end of multiple welder

the proper spacing between spots
longitudinally. This, together with
the provision made for cutting out
the guns on either side (permitting
the machine to be used for welding
half stud members) makes each
machine capable of welding any of
the sections.

Since the varying gages of metal
require different welding pressure,
time, and current, provision for
adjustment of each is made.

Assembly of the sections prepar-
atory to welding is done by the
welder’s helper who places the
angles (in the case of joists) in po-
sition and clamps them. The
clamped assembly, usually measur-
ing some 30 feet in length, is then
started through the welding ma-
chine. The section is pushed
through until the first bubble on
each side of the section is in posi-
tion at the first welding gun sta-
tion, a weld is made, and the “C”
clamps removed.

The three bubbles on each side
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of the section are then positioned
for welding by the three sets of
guns. The operator closes the pilot
and the 12 guns come together
on the work making the six welds
(three on each side of the section)
simultaneously. This is repeated
until the entire section has been
welded. The section is then cut to
required length.

BURRS

Blast Cleaning Machine

Speeds Production

REMOVING burrs from machined
parts can often be a most vexing
and expensive problem. Usually
it is entirely a manual operation,
consisting of hand grinding, filing,
or scraping. In one plant produc-
ing small parts on automatic screw
machines, for example, the problem
of removing burrs was of such con-
sequence that the entire produc-

tion schedule was thrown off
balance.
Someone suggested that the

burrs might be removed by blast-
ing with a fine metallic grit in the
Wheelabrator Tumblast, an airless
blast cleaning machine, which
they were operating in another de-
partment. They tried the idea
and were surprised to find that the
machine did a fine job after a short
blasting, without injuring the ma-
chined part itself.

Another manufacturer was con-
fronted with an equally difficult
burr removal job. He had booked
a large order for small steel shafts
from a customer who demanded a
perfectly clean finish. Trouble
arose when it was found that a long
burr remained in the cut after
notching one end of the shaft.
Grinding the burr promised to be
a costly and a long-drawn-out
process, because of the quantity of
shafts involved. The producer was
faced with the loss of his entire
profit on the job unless he could
remove the burrs faster and at less
expense.

After some experimentation with
various abrasives it was found that
a 'small Tumblast machine would
remove the burrs perfectly. As a
result, a machine was installed.
Later the manufacturer reported
that the savings from this one job
alone repaid his investment and
that it is now being used on other
cleaning operations.

In another instance, burrs were
forming on the end of coiled springs
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Blasts burrs from castings

during the grinding operation, be-
cause the heat generated was suf-
ficient to weld some of the fine steel
particles that were ground off. A
few minutes blasting in a Tumblast
removed the troublesome burrs
from these springs and convinced
the worried production manager
that here was the ideal way to do
the job quickly and inexpensively.

These are only a few of the many
burr removal jobs being handled
by this unusual method. Generally
speaking, the process can be suc-
cessfully used for this purpose
whenever blasting the product with
a fine grit is not an objection.

In instances where the finished
part is later plated, enameled, or
given any other finish such as
lacquering, metallizing, painting,
and so on, this process not only
removes the burrs but also pro-
vides a perfect bond for the sub-
sequent coating.

DURAMIN

Age-Resisters Prolong
Life of Rubber

DESCRIBED as an important re-
search contribution for conserving
supplies of natural rubber, Dura-
min, a combination of chemical
age-resisters discovered in the
Akron laboratories of the B. F.
Goodrich Company, will find im-
mediate use in automobile tires.

“By carefully selecting and com-
bining the most effective age-resis-
ters, in the development of which
the company was the pioneer,”
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states John L. Collyer, president of
Goodrich, “our research staff has
created Duramin, a combination
that acts on rubber to keep it tough
and alive, much as vitamins act on
the human system. So potent is
Duramin that it is effective in mi-
nute amounts. In tires, the quantity
used ranges from Y3 of 1 percent
to 2 percent of the amount of
rubber in the compound.”

When used in sidewalls and
treads, Duramin retards wear by
imparting greater resistance to
abrasion, which is an important
factor in tire mileage. According
to the B. F. Goodrich president,
the vitamin-like material is also
used in the important portion of
the tire between carcass and tread.
Here, he pointed out, it produces a
cooler-running stock by both re-
ducing the amount of heat gener-
ated and better resisting it.

MONEL SPEEDS SOAP

Razor-Steel Doctor
Blades Replaced

lN A large soap manufacturing
plant, it was formerly necessary
to halt production for ten minutes
during every eight-hour shift while
the doctor blades that scrape the
soap from the drying rolls were
honed. The continuous scraping
against the hard metal rolls, to-
gether with the corrosive action
of wet soap, dulled the English
razor-steel blades after such short
usage.

Since the capacity of this drier
was 3000 pounds an hour, or 50
pounds a minute, this ten-minute
loss meant a production loss of 500
pounds every eight hours. And this
department was working on a 24-
hour shift 2% days a week. These
frequent honings caused a total
production loss per operating week
of 3750 pounds.

In an attempt to remedy this
trouble, it was decided to install
doctor blades made of heat-treat-
able “K” Monel. At the end of 188
hours of continuous operation with
these new blades, only two honings
had been necessary — an average
of 99 hours between hones. The
wear and corrosion resistance of
“K” Monel had sped up production
more than 7000 pounds during each
99 hour period.

Although no complete records
are available after the first 188
hours, it is reported that the new
blades are never removed more
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than once in 60 hours, and usually
not so often as that. Thus there is
a performance ratio in favor of
these blades of more than seven
to one over the old type.

GAS ALARM

Explosion-proof, for

Sampling Atmospheres

INSTANT warning is provided by
an explosion-proof combustible
gas alarm when gas concentrations
exceed a predetermined limit. This
device, developed by the Mine
Safety Appliances Company, may
be adapted for automatic control
of manufacturing processes or for
use in ventilating systems.

The gas alarm, including the
sampling pump, is contained in an
explosion-proof housing and can
be safely installed in gaseous at-
mospheres, eliminating the need
for long sampling lines. The in-

Gas tester increases safety

strument itself is specifically cali-
brated for the particular gas or
vapor which it will test, and is so
constructed that the operator can
adjust the measuring circuit to
operate a warning signal at any
predetermined point within a wide
range.

PRESERVING WOOD
Long-Range Test

Shows Promise

F ROM the time man first began to
use wood as a construction ma-
terial, one of its most serious draw-
backs has been its susceptibility to
the destructive action of termites
and fungi. Wherever wood con-
struction has had contact with soil
and water, myriads of microscopic
organisms have attacked even the
most costly of wood structures.
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Industrial chemists, naturally,
sought to develop a means of com-
bating termites and fungi, and a
number of years ago The Dow
Chemical Company began conduct-
ing extensive laboratory research
accompanied by widespread field
testing programs to develop a
positive wood preservative.

According to Dow chemists and
technicians, they found penta-
chlorphenol to be a most effective
preservative. In this product they
claim to have a material which
combines all the advantages of
other materials and in addition
provides 100-percent protection.

Preliminary experiments were
so encouraging that some years ago
the company began a testing pro-
gram to determine the effective-
ness of a wide variety of wood-
treating compounds. A large num-
ber of test experiments were pre-
pared. Sections of wood two by
four inches, two feet long, were
impregnated with various com-
pounds by means of a full cell
process (vacuum impregnation).
In this method the sections are
placed in a vacuum tank until the
air has been withdrawn from the
wood. Preservative material dis-
solved in a suitable solvent is then
forced into the cells of the wood
under high pressure.

After impregnating in this man-
ner, treated sections were buried
in the ground in two testing fields,
in locations which were selected
because the soil and climatic con-
ditions are particularly suitable
for the desired tests.

Yearly checks have been made
to determine the effectiveness of
the compounds in resisting termites
and decay under conditions favor-
able to both. The results obtained
to date show that pentachlorphenol
exhibits high efficiency as a wood
preservative since at the end of
four years untreated sections of
samples show only 10 percent of
sound wood while all those treated
with pentachlorphenol at the rate
of 1.58 pounds per cubic foot of
wood show 100 percent sound
wood.

It is pointed out that pentachlor-
phenol exhibits outstanding advan-
tages over other materials. It is
clean, does not spoil the appear-
ance of the lumber, and is economi-
cal to use.

Because of the scope of these ex-
periments and the time necessary
before final conclusions may be
reached, a complete report on re-
sults of tests is not yet available.
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INDUSTRIAL
TRENDS

PETROLEUM'S FUTURE

DESPITE astronomical figures of petroleum production
and consumption, there is still no reason to fear
depletion of this natural resource for many years to
come. Even though the petroleum industry should do
nothing more to develop processing methods than has
been dene in the past, there is sufficient “black gold”
in our developed and proved underground reserves to
supply needs for at least 15 years to come. Add to
this the undiscovered reserves, which geologists are
constantly searching for (and discovering), and the
time of depletion is placed further into the future. Add
again the fact that science has shown how to obtain
gasoline from shale, coal, and other natural deposits,
and a variable figure is obtained for the depletion
point that may be conservatively placed at some 2000
years hence.

But the petroleum industry is doing things about
oil, doing many things that not only increase the effi-
ciency with which petroleum products are obtained
from the natural crude but, at the same time, open
new fields for these products. Indicative of increased
efficiency of processing is the new fluid catalytic
process of continuous gasoline production recently
announced by Standard Oil Company of New Jersey.
Claims for this process are economy of plant equip-
ment, more gasoline from a given amount of crude,
and higher octane rating for the product.

The trend toward higher octane rating in gasolines
holds significance for the entire automotive industry
and for every individual motor-car, truck, and bus
user. For many years the gasoline division of the
petroleum industry progressed side by side with the
automotive designers. Better gasolines and better
motors were developed simultaneously and the ques-
tion of which came first would be almost as difficult
to settle as the one regarding the hen and the egg. Now,
however, it is quite evident that the petroleum indus-
try has forged ahead of developments made by its best
customer and has produced gasoline which is so high
in quality that existing engines cannot use it to best
efficiency.

That the engine designers will rapidly take advan-
tage of this better fuel is a foregone conclusion. With
100-octane gasoline available, and 125-octane fuel a
proved possibility, the near future will see automobile
engines that will far outstrip present prime movers in
such matters as economy, power output for a given
motor size, flexibility.

Although the automotive trade is the best customer
of the petroleum industry, consuming some 60 percent
of its total production in the form of gasoline, lubricat-
ing oils, greases, and Diesel fuels, other factors are
at work shaping the future trend of those organiza-
tions which produce crude. Several rubber substitutes
are manufactured wholly or in part from petroleum
products, “butyl rubber” being the one that looms
most importantly in the field at the present moment.
Then there are a score or more of other industries that
make extensive use of petroleum. Their products
range from plastics to cosmetics, from alcohol to
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paints, from dyes to medicines. Even explosives can
be based on crude oil; it is reported that at least one
plant is thus producing toluol, important ingredient
of T.N.T., while another is under construction.

From this brief statement of fact regarding the
petroleum industry it is not difficult to see that the
trend is toward a dual goal: increasing efficiency in
production of present products, and diversification of
the uses of crude oil and its derivatives.

AFTER THE BOOM, WHAT?

ALREADY the machine-tool industry, heart of national-
defense production, is rapidly opening the bottle-neck
which has been so widely publicised as to have ren-
dered the very phrase itself a cliché. Millions are be-
ing poured into plants and equipment for producing
tools, and it is estimated that for at least another two
years this industry can look forward to a period of
continuing activity.

But then what?

When production plants are tooled-up and in full
swing, will the props be knocked out from under an
over-expanded machine-tool industry with the tragic
result of a slump that descends far faster than the rate
of climb to the peak? Will it be found that, in order
to provide the tools for emergency production, an in-
dustry has been built up that cannot continue on an
economically sound basis?

These are questions that must not be lost sight of
when considering the present upward trend. Of
course, there will always be the necessity of a ma-
chine-tool industry geared to normal production. The
expected growth of civil aviation, the routine changes
in motor-car design, the needs of military aviation
even after the crisis has passed, all the normal re-
quirements of industrial production in its many-
faceted forms will contribute to a certain stability for
machine tools. Then, too, during manufacture for
defense, as well as in peace-time production, there is
always the need for tool replacements and repairs.

Nevertheless, there will eventually be a downward
turn; its severity will largely be governed by the care
which is exercised in present planning. The machine-
tool industry is undoubtedly the one which will be the
first to feel the morning that always comes after the
night before.

IF TIN SUPPLIES ARE STOPPED

IF IMPORTS of tin were suddenly stopped, our national
reserves of the metal would rapidly disappear. With-
out going into the international intricacies of the prob-
lem, however, it is safe to say that tin consumption
in the United States could be radically reduced with-
out working too great a hardship. Lacquer can replace
tin in many types of cans; cadmium can be used in
place of tin in solder with some advantages, but with
the disadvantage of increased cost; lead is a tin sub-
stitute that can be pressed into many services;
graphite and plastic bearings offer possibilities in re-
placing tin-using babbit; glass, plastic-treated papers,
water-proofed cardboard, and similar materials may
be used to fabricate containers of many types that now
make demands on tin plate. All of these are proved
possibilities that need only the impetus of an emer-
gency to translate them from positions of minor im-
portance to major roles in our national economy.

— The Editors
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A Strange Picture

Photometers and Spectroscopes Afford the

Interpretation of an Odd Double Star

HENRY NORRIS RUSSELL, Ph.D.

Chairman of the Department of Astronomy and Director of the Ob-
servatory at Princeton University. Research Associate of the Mount
Wilson Observatory of the Carnegie Institution of Washington

LONG ago, in 1784, Goodricke
observed that the third magni-
tude star Beta Lyrae loses more
than half of its light at intervals of
a little less than 13 days. As Figure
1 shows, there are deep minima,
which last more than a day, alter-
nating with much shallower ones,
half-way between. The obvious
explanation is that two stars of
unequal Dbrightness alternately
eclipse one another. The two stars,
being very close together, are dis-
torted into egg-shaped figures by
their mutual attraction and look
brighter halfway between eclipses,
when we see them broadside-on,
than at any other time. The effects
are illustrated by the dotted line
in Figure 1, whose minima show
how much light we would get from
the stars in the end-on position if
they did not eclipse one another.
Evidently the real difference in
brightness of the two stars is much
greater than we would suppose if
we had not made this correction.
At the primary eclipse, where
star A is behind star B, 36 percent
of the whole light is lost; and at
the secondary, 12 percent. At the
first, B hides part of A. At the
second, A hides the same area of
the disk of B. Hence A must be
three times as bright per square
mile as B. It must also have not
less than 36 percent nor more than
88 percent of the combined light.
To fix its value, within these
wide limits, we need more infor-
mation. Precise observations of
the shape of the eclipse curve
should give this, but such measures
show that the variations during
successive cycles are not exactly
the same. Besides the eclipses,
there must be something else at
work to change by a few percent
the amount of light which gets to
us. Effects of this sort are probably
also responsible for the unsym-
metrical shape of the curve at the
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bottom of the deeper eclipse. Spec-
troscopic observations show that
there is a bright star, with a spec-
trum closely resembling that of
Rigel, which moves in a circular
orbit and gets to the far side of it
(when an eclipse would occur) just
at the time of principal minimum.
This is clearly our Star A. If Star
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Figure 1: Light-curve of Beta
Lyrae, from observation by A.
Danjon, Strasbourg, 1923-1926

B were comparable in brightness
we would expect to find a second
set of spectral lines, shifted to the
red- when those of A went to the
violet. No such lines have been
observed: so we can be sure that
B is much fainter than A. It is
probable that B is also smaller than
A; but we can set a limit to this.
If we assume that B is completely
hidden behind A at the secondary
minimum, then B gives 12 percent
and A 88 percent of the whole light.
At the primary minimum, B cuts
off 36 percent of the whole light,
or 41 percent of the light of A.
Hence its diameter is 64 percent of
A’s—exactly if the star disks ap-
pear of uniform brightness, and
approximately in any case.

We still want to know the rela-
tive masses of the two stars. Dr.
Kopal—to whom the calculations
just described are due—has found
this in a most ingenious way. The
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observed variation of light outside
eclipse must almost all come from
the bright star A. Hence, compar-
ing the end-on and side-on bright-
ness, we can find its shape, allowing
for the fact that on an egg-shaped
star, the parts farther from the
center are faintest. Kopal finds
that the equatorial radius of the
bright star, pointing toward the
companion, is 15 percent greater
than the one at right angles to it.
The mass of B required to produce
this distortion by its attraction
comes out 74 percent of A’s mass.

Taking the Sun as standard, he
finds

Mass Diameter Density
Longest Intermed. Polar
Star 4 65 56 48 41 1/1700
Star B 48 35 32 31 1/720

With a surface temperature of
11,300°, corresponding to the spec-
tral type, the (visual) brightness
of A comes out 14,000 times that of
the Sun. The “invisible” com-
ponent B would then be 2000 times
as bright as the Sun. Were it not
drowned out by the glare of its
enormous heighbor, it would be
most emphatically visible.

HE spectrum is extraordinarily

complex. It shows the lines of
Star A and does not show Star B—
which is easy to understand. But
there is also another set of numer-
ous dark lines, corresponding
pretty closely to a spectrum of
Class B5 (that is, to a higher tem-
perature than Star A) which
hardly shift at all in the orbital
period but are displaced, all the
time, by an amount corresponding
to a recession from the center of
the orbit of AB at the rate of about
50 kilometers a second. These lines
are very strong just after the pri-
mary eclipse, and faint shortly
before the secondary. There are
also strong, wide, bright lines, such
as would be produced in an en-
velope of gas of very low density,
surrounding the binary pair and
rotating with a maximum velocity
of about 300 kilometers a second.
Finally, shortly before the primary
eclipse, strong dark lines appear
on the red side of the principal
lines of Star A, shifted by an
amount corresponding to a motion
toward the star at 200 kilometers
a second. These disappear abruptly
a few hours before the middle of
eclipse; and, just after this, a new
set of companion lines suddenly
appear, shifted to the violet by an
amount corresponding to recession
from the central star at 300 kilo-
meters a second.
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There are more details—but
those are sufficiently strange.

A practically complete explana-
tion of these extraordinary phe-
nomena was given recently by
Struve. Its general outlines can be
understood from Figure 2. This
shows Star A, with B going around
it in its orbit in the direction of
the arrow. From the surface of A
a great stream of gas flows outward
past B, as suggested by the arrows,
at speeds up to 300 kilometers a
second. Part of this swings around
B to the other side and probably
finally falls into it; the rest spreads
out in space and forms some sort
of ring, or shell, C, enclosing both
stars, as indicated very roughly by
the dashed lines. The gases of C
absorb the light from A and pro-
duce the ‘“stationary’ B5 spectrum.
They have to get rid of the light
which they absorb and do so by
shining on their own account—thus
producing the bright lines. The
ring as a whole is rotating, so that
the lines emitted from one side are
shifted toward the red and from
the other toward the violet, pro-
ducing wide blends. The ring is
continually. expanding and dissi-
pating into space, as well as rotat-
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Figure 2: Interpretation of the
motion of gases near Beta Lyrae

ing; hence the part of it in front of
A is receding from the center of

the system, producing the shift of .

the absorption lines.

Before eclipse, the inward-
swinging stream of gas on the front
side of B comes into line between
us and A, and produces the satel-
lite lines shifted to the red. At the
middle of eclipse these get out of
the way while the outflowing
stream behind B produces the
“violet satellites.”” At this time,
and for a day or so later, there is
more outflowing gas than usual in
front of A; hence the B5 spectrum
is strengthened.

This strange picture is worked
out by Dr. Struve in convincing
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fashion, taking account of a multi-
tude of fine details which there is
no room to speak of here, and there
can be no doubt that it accounts
for the spectroscopic facts.

But is it physically reasonable?
Can there be, near these stars, a
“wind that blows between the
worlds”, not cold, but incandescent,
and blowing almost a million miles
an hour? What drives it, and where
does it go?

An answer has been given by
Kuiper: it depends on surprisingly
simple physical and dynamical
principles — though the mathe-
matical details are intricate. The
main reason for the disturbance is
that Stars A and B are of unequal
density. Kopal’s calculations in-
dicate that this is a fact; and
Bethe’s work shows that it has to
be that way—if, indeed, the two
stars are at least roughly similar
in composition. )

A star of larger mass will send
out more heat, all told, and more
per ton; but, since the rate of heat-
production increases enormously
with the internal temperature,
this will not be much higher than
for a smaller star, and this means
that the more massive star will be
of lower density.

UPPOSE that in some way a pair
of stars of unequal masses and
diameters were brought so close
that they almost touched one an-
other, and set in motion in circular
orbits; and consider a small par-
ticle in the gap between the stars.
It will be attracted by the two, in
opposite directions. If the forces on
it are properly balanced, it will
remain suspended in space—other-
wise it will tend to fall into one
star or the other. (The centrifugal
force, due to motion about the cen-
ter of gravity of the system, which
lies inside the larger star, has, of
course, to be taken into account.)
For a pair of stars nearly equal
in mass, but decidedly different in
density, such as Kopal’s calcula-
tions indicate in Beta Lyrae, the
attraction of the smaller but denser
body will preponderate, so that
material in the gap—or even at the
end of the Star A which faces it—
will be attracted toward B and
stream across the gap into it, pro-
ducing the current shown in Figure
2. The gases of the current will be
attracted straight toward B; but,
before they get there, B will have
moved forward in its orbit, so that
the stream will flow on its follow-
ing side.
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If the material is not going too
fast, the attraction of B will pull
it in close to it, producing the re-
turn current on its preceding side.
But if its speed is great enough, it
may escape, and spread out into
space to form the ring C. Kuiper,
after an extensive mathematical
discussion of the possible motions,
concludes with the diagram repro-
duced here as Figure 3. This rep-
resents the position of the ejected
matter at a given moment. To fol-
low its motions we must suppose
the whole diagram to revolve
about its center so that an expand-
ing spiral of gas surrounds the re-
volving stars.

Siapow. cone L

Courtesy The Astrophysical Journal (Vol: 93, N‘o..li
Figure 3: The system of Beta
Lyrae in rotation. From Kuiper

The ejected matter, as shown in
Figure 3, would form a substan-
tially flat disk, lying in the orbit
plane. This must be almost exactly
edgewise toward us (since the
ejected gases get in front of Star
A). These must be somewhat
opaque to light of all colors—and
differences in the amount of mate-
rial ejected during different revo-
lutions will explain the irregular
variations in brightness.

This is perhaps the most remark-
able picture of a celestial object
that has ever been seriously pre-
sented. But it depends in detail
upon careful dynamical calcula-
tions as regards the motions, and
on thorough physical studies as
regards the spectra. It brings order
out of apparent chaos and combines
practically all of the perplexing
facts of observation into a con-
sistent and intelligible whole. Its
authors are heartily to be con-
gratulated upon the solution of a
particularly troublesome problem.

Most of the puzzles are thus
cleared up, but one big one re-
mains. How did these stars get that
way? This we cannot presume to
answer.
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Quality in Warplanes

How the British, Out-Numbered in Aircraft,

Forced a Change in German Tactics

® CONFLICTING opinions arise
everywhere regarding the relative
efficiency of the British and German
air forces. Hence it was refreshing
and informative to read, in a recent
number of The Engineer (London), a
calm analysis of the whole situation.
With the permission of the publishers
of that magazine, we present herewith
a slightly condensed reprint of that
analysis. It should serve as a basis for
evaluating much of the war news
printed in the daily press of the
United States.—The Editor. °

FTER the first four months of

war, it became possible to as-
sert with considerable confidence
that if we fell short of the enemy
in the number of first-line aircraft
at our disposal, British airplane
types had, machine for machine,
demonstrated their superiority
over those of the Germans. Twelve
months’ additional experience has
more than confirmed that early
conclusion. We still lag behind the
enemy in numerical strength, but
the quality of our aircraft—and of
our pilots—has been put to re-
peated and searching tests and in
no way has it been found wanting.
Again and again British squadrons
have routed the enemy at great
odds in numbers. Repeatedly our
aircraft have returned from aerial
combats and from raids damaged
to an amazing degree, but still
capable of flying and landing at
their bases. Much, very much, must
be attributed to the superlative
courage and skill of our airmen, but
it is self-evident that all the hero-
ism in the world could not have
achieved what they have done
without aircraft of outstanding de-
sign and construction.

In September, 1939, Britain was
fortunate in having several types
of aircraft, possessing notably high
performance characteristics and a
number of exceptional features,
which had fairly recently reached
the stage of quantity production.
Chief among these aircraft were
the Vickers-Supermarine “Spit-
fire” and the Hawker “Hurricane”
eight-gun single-seater fighters,
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the Vickers “Wellington” long-
range bomber, and the Bristol
“Blenheim,” a bomber-fighter.
Chance had played its part in pro-
viding us with these designs just
when they were needed. The
“Spitfire”’—and, to a slightly less
extent, perhaps, the “Hurricane”—
were the direct outcome of the
work done in previous years in de-
veloping the series of seaplanes
with which this country finally
won outright the Schneider Tro-
phy. It will be recalled that the
contest for this trophy, in its last
phase, was frowned upon by the
Government of the day and that
our success in winning it and all
the lessons learned from the efforts
made to secure victory would not
have been ours but for the gen-
erosity of the late Lady Houston.

Private enterprise and encour-
agement also played a part in the
evolution of the prototype of the
“Blenheim.” As for the “Welling-
ton,” with its unique “geodetic”
system of construction, it can be
truthfully asserted that its exis-
tence in numbers at the outbreak of

the war is to be ascribed to the
courage with which Vickers
adopted Mr. Wallis’s revolutionary
ideas and the skill with which they
quickly adapted their works for
quantity production.

Nevertheless, although -chance
played a fortunate part in the po-
sition with respect to aeronautical
equipment in which we found our-
selves in September, 1939, it would
be foolish and ungrateful to ignore
the deliberate part played by the
Air Ministry. The approaching
storm was long heralded. The new
types of aircraft were not as yet
fully developed and were not
ready for mass production, either
in the works of their designers or
in the ‘“shadow factories,” which
were being organized. It would
have been an easy solution to
standardize the existing less effi-
cient designs of aircraft and to pre-
pare the way for mass-production
on the outbreak of war.

OME people have criticized the
Ministry for choosing the ad-
vanced qualities of the new designs
in preference to the increased num-
bers which would have been forth-
coming had it adhered to the estab-
lished types. Where, one may won-
der, would we now be if the Min-
istry had acted otherwise than it
did? We can obtain some inkling
of the answer to that question by
noting the experience of the enemy.
The Germans elected to obtain
numerical strength rather than the
strength which comes from qual-

A British “Hurricane” on desert patrol. Note wing guns
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ity. They standardized their pro-
duction for war at least two years
before we did. Those two years
were marked by vital develop-
ments in aircraft production. They
witnessed the advent not only of
the new British designs to which
we have referred, but of the power-
operated gun turret and other de-
vices which have fully proved their
worth in battle during the past 12
months. The Germans missed most
of these developments and are still
struggling to catch up with them.
A specific illustration of the
above remarks can be given. The
most notable, or notorious, type of
German “Stuka,” or dive bomber,
is the Junkers 87 monoplane. It
achieved considerable success
against the Polish and French
forces, but in both cases these
forces lacked anti-aircraft defenses
and training against dive-bombing
attack. The moral effect of these
“Stukas’ was very great, but their
success was quite disproportionate
to their intrinsic qualities. Actu-
ally, the Ju. 87 design is about
eight years old. Not until after the
capitulation of France did it find
itself pitted against modern air and
ground defenses on an adequate
scale. When, during August and
September, the Germans employed
Ju. 87’s against our shores and
shipping, more than half those en-
gaged were destroyed, chiefly by
our ‘“Spitfires” and ‘“Hurricanes.”
While it is not permissible to say
what improvements we have made
in the dive-bombers with which
we started the war—such as the
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A “Blenheim” bomber-
fighter wheels in a
cloudy sky

Blackburn “Skua’ and the Hawker
“Henley”’—it can be stated that a
recent American design, the Doug-
las DB 7, has a top speed of about
330 miles per hour. That speed is
not far short of that possessed by
the early patterns of ‘Spitfire”

and “Hurricane.” In contrast to it
the Junker 87 has a top speed of
only about 240 miles per hour.
From these facts we may infer
something of the penalty which the
enemy has had to pay for his too
hasty decision to standardize his
aircraft production. That decision
might have been a profitable one
to him had the war started a year
earlier than it did. As it was, the
Munich conference gave us a year’s
breathing time and enabled us to
win the race for quality as against
numbers. Today we are bent on

making up the disparity in num-
bers, and, with the aid of the United
States and Canada, we are in a fair
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way toward achiev-
ing that end. We are

not, however, allowing the
enemy to overtake the lead
in quality which we possessed at the
beginning of the war. New designs,

such as the Bristol ‘“Beaufort”
bo_mber, the Boulton-Faul “De-
fiant” fighter-bombers, and the

Fairey “Fulmar’—the Fleet Air
Arms’ counterpart to the “Spit-
fire’—have already been brought
into service, and others of which
no mention may be made are on
the way.

DIFFERENT opinions have been ex-
pressed concerning the quality
of the workmanship and materials
revealed by the German aircraft
which have fallen into our hands.
Some assert that the Messerschmitt
109 fighter is an inferior product,
both in general design and in con-
struction. It has no bulletproof
windscreen and no armoring for
the pilot. The fuel tank is badly
positioned relatively to the center
of gravity and is very vulnerable.
Its armament and equipment, it is
said, are so inferior that, given two
pilots of equal skill, the Messer-
schmitt must be shot down every
time by a “Spitfire” or ‘“Hurri-
cane.” On the other hand, equally
competent investigators have found
no sign of ersatz material in any
German aircraft which they have
examined. They praise particular-
ly the design and quality of the
enemy’s self-sealing petrol tank
and his engines. It has been
asserted, too, by some, that many
German aircraft are poorly equip-
ped with flying and navigational
instruments, while others have
found no deficiency whatsoever in
these respects. It seems probable
that these contrasting opinions may
both be well founded and that there
is a very considerable variation in
the quality and construction of
German aircraft. Doubtlessly, opin-
ions based on the examination of
aircraft constructed before the war
or during its early and less intense
months are likely to -be different
from those derived from the in-
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spection of more recently con-
structed machines.

If there is thus some difference
of view concerning the quality of
German aircraft there is none con-
cerning that of British machines.
As we have already said, numerous
reports have been received of
British aircraft returning safely to
their bases in an amazingly dam-
aged condition. One typical in-
stance may be quoted. A ‘“Well-
ington” bomber during a raid col-
lided with a balloon cable which cut
through the leading edge of the
starboard wing, tore off the wire-
less aerial, damaged one of the air-
screws, cut completely
through the starboard |
aileron and severed it, |
ripped off the bomb
doors, and did other
smaller damage. Never-
theless, the machine suc-
ceeded in reaching home
in safety. It is needless
to say that in the last
war any such mishap to
an airplane would have
meant its instant de-
struction.

Several instances, too,
have occurred of British
aircraft catching fire
while under bombard-
ment. In the last war,
with the machines large-
ly of wooden construc-
tion, fire almost invari-
ably spelled immediate
disaster. Today it has
been proved that, with
prompt and courageous
handling, fires on air-
craft can be extin-
guished and that the
machine after its ordeal can still be
safely brought home.

Large-scale air attacks on this
country were begun by the Ger-
mans on August 8th. At first they
were principally confined to day-
light hours and were primarily
directed against our shipping in the
English Channel and our southern
coastal towns and ports. It took
some time to convince the enemy
that he was at last fighting a coun-
try which was prepared and able to
hit back at him. At the end of 12
weeks, however, our fighters, anti-
aircraft gunners, balloon barrage,
and other elements of defence, had
accounted with certainty for 2433
enemy bombers and fighters, omit-
ting all those which were ‘“prob-
ably destroyed” or ‘“damaged.” In
that period over 6000 German air-
men were killed or taken prisoner
for a loss of 353 pilots on our side.
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Gradually the enemy started to
change his tactics. He began by
providing stronger fighter escorts
for his bombing squadrons and
continued to develop this plan un-
til it reached an almost fantastic
scale with hordes of fighters ac-
companying one or two bombers.
His losses diminished somewhat,
but equally, too, did the damage he
could do.

BY THE beginning of September it
was as clear to the Germans as
it was to us that daylight air at-
tacks were very costly, far too cost-
ly to be continued on the scale

Vickers “Wellington” long-range bombers

which they had previously fol-
lowed. For the time being, at least,
we had mastered them with our
fighters and our guns. As was to
be expected in these circumstances,
the enemy resorted to night at-
tacks. In these attacks he has cer-
tainly found a field congenial to
his brutal soul. He need no longer
fear our “Spitfires’” and ‘“Hurri-
canes;”’ he can fly, if he chooses,
as he generally does, at such a
height as to be beyond the effective
range of our searchlights—and be-
yond the range at which any pre-
tense of precision bomb aiming is
a farce; he can come over in nearly
all kinds of weather, for his code
of warfare does not compel him
to emerge from the clouds to seek
his target, and, with the location
of aircraft at night in its present
state of development, he has much
less to fear from our anti-aircraft
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guns than he has been taught to
feel from his experience by day.

It may be noted that of the 2433
enemy aircraft destroyed during
the 12 weeks beginning on August
8th, to which we have referred
above, 341 were shot down by our
anti-aircraft guns, an average of a
little more than four each day. Our
gunners have certainly given a
good account of themselves by day.
They have improved their practice
to such an extent that on at least
one occasion they have secured a
direct hit on an aircraft flying at a
height of about five miles. Never-
theless, it is no disparagement of
them to say that their
performance after night
has fallen, judged by the
number of machines
which they shoot down,
and is far from equal to
that which they have
achieved by day. The
gun barrage 'round Lon-
don and other centers
has now reached a great
magnitude. It is not
possible to say how
many raiders have
turned back before its
intensity, but it can be
asserted that night after
night it has failed to
prevent a number of
machines from reaching
their target area. It is
certainly not the fault of
our devoted gunners
that their strenuous ef-
forts by night meet with
relatively little success.
The fault seems to lie in
the fundamental crudity
of the system whereby
we seek to destroy or damage an
airplane in rapid flight by flinging
lumps of steel at it more or less
with our eyes blindfolded.

Meanwhile, our bombers have
been taking their toll on Germany,
and will doubtlessly continue to do
so with ever-increasing effort as
the strength of our Air Force rises.
Unlike the enemy, we have from
the first concentrated on military
targets and on works of all kinds
which are contributing to his war
potential. Our operations conduct-
ed from this country have extended
from as far east as Danzig to as
far south as Naples, and from all
accounts have met with much suc-
cess. The enemy, it would seem,
is still as far off as we are from
finding an adequate means of pre-
venting successful attack by night-
raiding bombers, in fair weather
and foul.
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Speed and Sting—the M. T. B.’s

Motor Torpedo Boats Attain Speed of 60

Knots, Carry Four Torpedoes, Machine Guns

A FLEET of tiny speedboats which
dart in like rapiers, stab deep
into an enemy’s vitals, and with-
draw speedily may soon become
one of the bulwarks of national
defense, if the motor torpedo boats
now being tested by Uncle Sam’s
Navy measure up to expectations.

The little sea hornets are able to
reach a speed of 60 knots. They can
maintain this rapid clip and carry
out their mission in waves running
from 12 to 15 feet high.

The drive behind such terrific
speed is furnished by three 1200-
horsepower supercharged Packard
engines of 12 cylinders each, which
are housed in the engine room aft.
To obtain maximum efficiency of
operation, 100-octane gasoline is
used, and enough is carried to give
a boat a cruising radius of 3000
miles.

The method of attack used by
motor torpedo boats is to dash in,
deliver a telling blow and dash out
again. The boat’s silhouette is so
low against the horizon that it is
almost invisible to the commander
of an enemy ship. The enemy com-
mander doesn’t hear the onrushing
mosquito boat because its power-

American motor torpedo boat, showing torpedoes, machine-gun turrets

MAY 1941 -

ful engines are muffled. By the
time he sees it and tries to aim
his guns, the little fellow has be-
gun to zigzag sharply from side to
side so as to make of itself a target
that is almost impossible to hit. In
close, the motor boat cuts loose its
torpedoes, whirls “on a ten cent
piece,” and is gone.

One of these torpedoes packs suf-
ficient wallop to send an aircraft
carrier to the bottom, and a squad-
ron of motor boats, armed with
four torpedoes each, is potent
enough to sink the largest battle-
ship, experts believe. Each boat
carries half the hitting power in
torpedoes of a modern destroyer.

Simplicity in launching its tor-
pedoes is another advantage of the
motor torpedo boat. Its helmsman
puts it on a collision course with its
intended victim and holds that
course at torpedo speed. The tor-
pedoes are discharged over the side
at an angle to the boat’s course and
return automatically, at a safe dis-
tance, to a course parallel to that
of the boat.

In addition to four torpedoes of
the latest type, four machine guns
on twin mounts and a smoke laying

LIRSy

SCIENTIFIC AMERICAN

British motor torpedo boats
have proved their worth in war

apparatus comprise each vessel’s
armament.

The new motor torpedo boats are
undergoing rigid service tests to
develop and determine their capa-
bilities and limitations under all
conditions encountered at sea. They
have already proved that their
combination of high speed and
maneuverability enables them to
outmaneuver all surface ships,
even in waves running 15 feet
high. Later tests will match them
against destroyers in war games, to
determine whether or not the de-
stroyers can run them down. Simi-
lar tests conducted by the Germans
are reported to have shown the
motor torpedo boat a more effective
sea weapon than the destroyer.

A Dboat crew consists of eight
men and an officer. The men must
be young—under 35—and tough,
and they are carefully selected for
their experience and ability in
handling torpedoes, torpedo con-
trols, machine guns, and gasoline
engines.

Boats which are subjected at
high speeds to such a pounding as
the mosquito boats require light-
ness and strength in the construc-
tion. Hull planking, which is
double, is of African mahogany
with a total thickness of almost an
inch. Laying the planking diago-
nally imparts great strength, and
doped fabric between inner and
outer skins assures water tightness.
So buoyant is the structure that it
would float even with all water-
tight compartments flooded.

Its beam of 22 feet gives a motor
torpedo boat great stability in
rough water and its draught of only
five feet enables it to venture into
waters far too shallow for larger
fighting craft.—From Ethyl News.
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Atom Smashing: Two Methods

Why the Weaker Electrostatic Atom Smasher

Thrives Despite the Powerful Cyclotron

C. W. SHEPPARD

Professor of Physics, South Dakota School of Mines

POR many Yyears prior to the
1930’s, physicists had studied
the outside of the atom. The rules
governing the behavior of the
minute electrons which revolve
about the central nucleus at tre-
mendous speeds were just com-
mencing to become clear. Scien-
tists were then making every effort
to get in beyond the exterior and
probe into the secrets of the nu-
cleus itself. By the opening of the
decade, they felt that they were
beginning to “hit the jackpot.”

One method of research which
suggested itself was to shoot at the
nucleus and see what could be
knocked out of it. Already, some
success had been achieved in
shooting into atomic nuclei the mi-
nute, charged projectiles emitted
by radioactive materials. These
particles, emitted in radioactive
“explosions,” were known to be
the nuclei of helium atoms and
went with such speed that scien-
tists said they had energies of sev-
eral millions of volts.

This strange way of speaking
can best be explained if we know
what was going on in their minds
during that time. Suppose, they
said, that one could bombard the
nuclei of atoms with charged par-
ticles. To obtain these, the experi-
menter would take simple atoms
such as hydrogen, or helium, and
knock off the outer electrons by
throwing them violently around in
an electrical discharge or in some
other way. The gadget in which
this ‘“knocking off” process oc-
curred would be connected to a
large, highly evacuated glass or
porcelain “accelerating tube.” The
particles could be led into this tube
and, by the application of high
voltage, could be accelerated or
shot against a target covered with
the atoms of the element to be in-
vestigated.

But how does this acceleration
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Figure 1: Principle of the mag-
netic separator. The bombard-
ing beam is shot between the
poles of a powerful electro-
magnet, which deflects the par-
ticles. The lighter ones are more
strongly bent than the heavier
ones. The magnet is set so those
particles which weigh just the
amount desired for use in bom-
bardment are deflected just
enough to pass through holes in
the two diaphragms D,D, while
all the unwanted particles are
caught and do not get through

occur? Let us imagine for a mo-
ment a battery connected to an
electric circuit. To speak of the
“voltage” of the battery is merely
another way of referring to its
ability to push electricity or elec-
trical charges through the circuit.
If we could have a battery of a
million volts, its ability to push
electricity would be very high.
Now suppose, in place of an ordi-
nary circuit, we have a large, evac-
uated, accelerating tube full of
charged particles which we wish
to use as projectiles. Since the par-
ticles have lost one or more nega-
tively charged electrons in the
knocking off process, they are now
positively charged. The battery
will still be able to push, and this
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will cause electricity to pile up so
that one end of the tube will be
highly charged positively and the
other end highly charged nega-
tively. Sincelike chargesrepel and
unlike attract, the atomic projec-
tiles inside will be repelled from
the top end and attracted to the
bottom end, and will shoot down
the tube at very high speeds. The
more positive charge the particles
have gained by losing their nega-
tive electrons, and the higher the
voltage on the accelerating tube,
the faster they will be shot. These
two things will then determine
their energy of bombardment. It is
thus most convenient for the ex-
perimenter to measure the energy
of bombardment of his particles in
terms of wvoltage and electronic
charges, or electron volts. For
simplicity, we shall call them just
plain volts.

When physicists sat down to
figure out how much voltage they
would need to do all of this, it
looked pretty hopeless. Nuclei—
that is, the targets—carry a posi-
tive electrical charge, and the only
particles heavy enough to do them
any damage are other nuclei. Since
these also carry a positive charge,
a strongly repulsive force is set up.
To shoot a projectile into a nucleus
against this force takes such fast
particles that several millions of
volts are required for their ac-
celeration. This explains why only
the particles from radioactive
sources had been successful pre-
viously.

IN spite of the dark outlook, by the
turn of the decade, physicists
had begun to lick the high voltage
and high velocity problem. The
future also appeared brighter for
another reason. Theoretical physi-
cists were making abstruse cal-
culations by means of the new and
mysterious quantum mechanics,
and their theories showed that, if
one shot a particle at a nucleus, it
could ‘“leak” in despite the repul-
sion tending to prevent it. Only
half believing such a weird idea,
two English physicists, J. D. Cock-
croftand E.T.S. Walton, tried bom-
barding the metal, lithium, with
hydrogen nuclei, or protons, and
found that their experiment worked
and that they had succeeded in
disintegrating lithium artificially.
When they announced their suc-
cess, many other laboratories
throughout the world set about
with renewed vigor to build high-
voltage equipment. A great deal of
ingenious, elaborate, and frequent-
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ly fantastic apparatus was tried
and either adopted or rejected.
Such apparatus, when adopted,
was frequently very crude but was
used for lack of anything better.
For example, one laboratory used
“raw” alternating current from a
set of 1,000,000-volt transformers
built for electrical testing pur-
poses. Such a voltage supply varied
from 0 to 1,000,000 volts many
times each second, making impos-
sible any knowledge of the energy
of bombardment. On the reverse
half of the cycle, electrons were
accelerated, making large quanti-
ties of X-rays, which seriously in-
terfered with the experiments.
Other laboratories were using
equally crude methods. Little suc-
cess was had in focusing the bom-
barding particles into a fine beam
or getting rid of the many foreign
particles present in their “am-
munition.” Frequently, the ap-
paratus would not run steadily but
would fluctuate, making correct
experiments difficult. Also, the
results of these experiments usu-
ally gave only tantalizing glimpses
into the secrets of the nucleus.
Physicists found themselves long-
ing for apparatus with steady bom-
barding voltage which could be
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Figure 2: The working principle
of the Van de Graaff generator

carefully measured and which
could be varied at the turn of a
rheostat. They desired a small, fine
beam of bombarding particles
which they could shoot at atoms
and measure the angles at which
they bounced off. Such a beam was
also desirable because it could be
put through a magnetic selector,
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and unwanted particles ‘“strained
out” (Figure 1). If the energies
of all particles in such a bombard-
ing beam were closely equal, ac-
curately known, and easily con-
trolled, it would afford a rare
chance to examine the response of
atoms to varying energy of bom-
bardment. Physicists then could
have learned more about the criti-
cal energy levels which some
nuclei possessed, in which they re-
acted vigorously to certain very
sharply defined energies and not
at all to energies of a few thousand
volts, more or less. At the time,
however, these day-dreams seemed
more utopian than practical.

URING all this early furore, R. J.

Van de Graaff, a young elec-
trical engineer, was conducting
novel experiments with high volt-
age electricity at the Massachu-
setts Institute of Technology. Any
person who has worked in a mill
or factory where large belts are
used doubtless has had the experi-
ence, on a dry day, of putting forth
his finger and drawing sparks from
such belts. Van de Graaff proposed
to use this principle to generate
high voltages but, instead of doing
it accidentally, his belts were pur-
posely designed to carry elec-
tricity. Since high voltages, but
small currents, are required for
speeding up particles to bombard
atoms, this type of generator
promised to be ideal. Preliminary
experiments showed that the prin-
ciple (Figure 2) was a sound one.
A large spherical metal conductor
was made and mounted on the top
of a hollow insulating cylinder.
Inside, a belt ran between two roll-
ers, one in the sphere and one on
the floor. High-voltage electricity
was ‘“sprayed” on the belt by the
use of a metal comb charged to a
few thousand volts by a direct-
current voltage obtained from a
transformer and rectifier.
then taken from the belt at the top
and transferred to the sphere by
means of another comb and con-
necting wire. By this means, Van
de Graaff was able to produce
long, high-voltage sparks. Persons
standing near the generator found
their hair standing out because of
the strong electrical field produced.

Encouraged by his success, Van
de Graaff laid plans for a 5,000,000-
volt installation, which was soon
built in an old dirigible hangar at
Round Hill, Massachusetts. Some
physicists shook their heads when
they saw this impressive piece of
machinery. True, it made tremen-
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It was

dous high-voltage sparks 40 feet
long, but they felt that the prob-
lems associated with such an un-
dertaking were still too great. In
the first place, it could only make
high voltage. No accelerating tube
had yet been developed that could
withstand such voltage, and the
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Figure 3: Principle of the
electron lens. Arrows repre-
sent speed and direction of
particles. At top, particles are
traveling slowly. Those off
the axis are deflected inward
by converging lines of force
at A. At B, lines of force
diverge, are deflected out-
ward. This now has less
effect as they have been
speeded up by action of ac-
celerating voltage. This di-
vergence is not enough to
overcome inward velocity
acquired at 4. Result is a
converging action on beam

development of apparatus to con-
vert such energy into a stream of
bombarding particles promised to
take several years of work.

There was one physicist, how-
ever, who came, saw, and was con-
vinced. This was Dr. Merle A.
Tuve, of the Carnegie Institution
of Washington. Starting out more
conservatively, he and his co-
workers set to at once and con-
structed a low-voltage Van de
Graaff generator connected to an
accelerating tube. It turned out to
be so successful that they at once
undertook to build a larger instal-
lation running at 1,500,000 volts.
A year or two of hard work showed
that they were on the right track.
They used a method by which
bombarding particles were accel-
erated down a long tube through
a series of metal cylinders, each
of which had a higher voltage than
the one below it. The gap between
each cylinder and the one below it
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formed an electrical “lens
which had a strong con-
verging action on the par-
ticles, focusing them into a
small beam (Figure 3).
This focusing could be
adjusted by varying the
voltage from gap to gap.
The gap voltages were ad-
justed by using the corona
effect. That is, if a conduc-

tor is charged to a high ELECTRICAL ADJUSTABLE
voltage, the air about it be- LERSES CORONA
comes charged and these FOCUSING POINTS

charges leak away, allowing
the electricity to leak from
the conductor. This leakage
is small from very flat sur-
faces, but it becomes very
large when the curvature is
great, and it will become
very large indeed if there
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apparatus into a tank filled
full of compressed air at a
pressure of, say, 100 pounds
per square inch. Under high
pressure the corona leakage
of air is greatly cut down,
and the same voltage in-
crease can be effected with
no increase in space.

Herb had set himself an
engineering problem of the
first magnitude, yet by 1937
his generator was in opera-
tion and producing spectac-
ular results. With a tank 20
feet long and 5% feet in
diameter, he was able to
generate almost 2,500,000
volts, accelerate particles,
and focus them into a small
beam which was as steady
as a rock and with a voltage

) which was uniform to a frac-

are points on the conductor.
Tuve connected his focus-

Q tion of a percent. With this

ing cylinders to rings or
hoops surrounding the tube
outside (Figure 4) and con-
nected to adjustable coro-
na points. By adjusting
the corona points between
stages, he was able to create
a sort of electrical waterfall

HIGH VOLTAGE
“SPRAYING COMB
PUTS CHARGES

ON BELT

«——TARGET

—-MAGNETIC SELECTOR

generator, he and his assist-
ants quickly turned out re-
search which earned the
admiration of all the other
physicists working in the
same field.

AT oNCE Tuve laid plans for

down the ' outside of the
tube, cascading from the
large conductor at the top
to the ground. By moving
the spacings of these points, he
could adjust the voltages and
focusing of the various stages until
a fine beam of bombarding par-
ticles was produced at the bottom
in which the velocity, and thus the
bombarding energy, was uniform,
steady, and easily controllable.

UT there still was room for im-

provement. The performance of
the generator was subject to at-
mospheric conditions. On a rainy
day, the high humidity prevented
successful operation. Then, too,
the 1,500,000 volt installation was
quite bulky. The only prospect of
increasing the voltage lay in cut-
ting down the corona leakage from

Figure 4: Tuve’s type of Van de Graaff high-
voltage generator (see description in text)

the large spherical conductor at the
top. To do this, it was necessary to
cut down the curvature of the con-
ductor by making it larger. This
made it necessary to build even
larger equipment, increasing the
mechanical difficulties.

However, about this time, Dr. R.
G. Herb was experimenting in the
basement of the physics laboratory
at the University of Wisconsin with
a strange piece of apparatus which
looked like a steam boiler. He was
trying to give direct expression to
an idea which had long been dor-
mant in the minds of physicists.
They had often thought that, in-
stead of making the generator big-
ger, one might put the entire

an enormous generator
of the same type, with
which he hoped to generate
5,000,000 volts; and at the
Westinghouse Research Laborato-
ries, a similar installation was soon
begun. These generators were of
truly gargantuan dimensions. The
Westinghouse installation, with its
pear-shaped housing, for example,
is 47 feet high. One can readily
imagine the new technical prob-
lems which arose in designing and
building such massive apparatus.
In the construction of Tuve’s gen-
erator, an additional problem arose.
Due to zoning restrictions in the
neighborhood, no ‘laboratories”
were permitted. The difficulty was
resolved by surrounding the tank
with a streamlined structure built
of glass bricks and calling it a
“nuclear physics observatory.”
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Figure 5: The most recent, remodeled form of the Herb version of the Van de Graaff generator. 4, B and
C are aluminum shells. 7,7, Textolite tubes. H, aluminum hoops. K, Textolite tube with corona gap system
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Preliminary tests on these large
generators showed that there
were many “bugs” to be eliminated
before they would deliver the ex-
pected voltage. However, the
Westinghouse generator was able
to accelerate particles to 3,750,000
volts, and the men working with it
had already done some important
research even before attempting to
push the voltage higher.

Dr. Herb was still undaunted by
all this streamlined competition.
Retiring to his basement, he opened
up his tank and started remodelling
the interior. By the middle of last
summer he was able to announce
he had succeeded in increasing his
voltage to 4,500,000 volts! To do
this, he had merely surrounded the
single main conductor of the pre-
vious generator with two addi-
tional, larger, concentric conduc-
tors charged to intermediate vol-
tages. (Figure 5.) In such an ar-
rangement, each conductor exerts
an electrical “shielding” effect upon
the one inside of it, so that dis-
charges and electrical corona are
cut down, thus making it possible
to reach much higher voltages on
the inner conductor.

No doubt, in recent months many
people have read about the enor-
mous cyclotrons now being built
and have marveled at the tremen-
dous voltage such apparatus can
deliver. To them it may appear
somewhat peculiar that certain
scientists are still building expen-
sive and bulky generators which
will produce only 5,000,000 volts.
The reason lies in the fundamen-
tally different use to which the Van
de Graaff generator can be put.
Here one has a steady, uniform
beam of particles whose voltage can
be raised or lowered from zero to
the maximum at the mere turn of
a knob. This flexibility is some-
thing the cyclotron lacks.

No intelligent physicist today
would say that one or the other
type of apparatus was the “better,”
since it is not a question of abso-
lute superiority. There are some
types of research in which one does
not require any of this gargantuan
apparatus at all. For example, the
discovery of the neutron was ef-
fected with a little radioactive
polonium, a plate of beryllium,
some paraffin, and a few radio
tubes. But there are other research
jobs in which no amount of in-
genuity or hard work will replace
the necessary expensive apparatus.
If the job happens to be one that
Tequires very high voltages, a cy-
clotron is necessary. On the other
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hand, if it requires a finely focused
beam of uniform voltage which can
be easily regulated, it is a job for
which the Van de Graaff generator
is best adapted.

Those jobs which require both
high voltage and precision are the
ones which still offer a challenge to
the physicist. If he is clever
enough, he can lick the problem. If
not, such research still lies within
the unknown realm into which
scientists are constantly striving to
penetrate.

PETROLEUM RESEARCH

Increased 539 Percent

in Eleven Years

PETROLEUM research has ex-
panded so rapidly that the industry
now ranks second in scientific in-
vestigation, Dr. W. A. Hamor, as-
sociate director of Mellon Institute,
reported recently in a survey pub-
lished by the American Chemical
Society.

In the past 11 years the amount
of research by the petroleum indus-
try has increased 539 percent, Dr.
Hamor said. From seventh among
all industries, it has risen to second
place.

HOME-IDITY

Heated Houses More Humid

Than Generally Believed

VERY little definite information has
been available concerning humidity
conditions actually prevailing in
occupied houses. To obtain trust-
worthy data, a humidity survey
was made by the National Bureau
of Standards. Measurements of
relative humidities in a number of
houses in each of 26 localities in the
northern part of the United States
were made during the first part of
the year 1938. The results of this
survey have been published as
Building Materials and Structures
Report BMS56, obtainable from
the Superintendent of Documents,
Government Printing Office, Wash-
ington, D. C.

As was to be expected, the in-
terior relative humidities are low
when the outside temperature is
low, and they rise when the outside
temperature rises. The air in an
occupied house has, however, a
considerably higher moisture con-

SCIENTIFIC AMERICAN

tent than the outside air, because
of the moisture supplied by various
sources within the house. The sur-
vey also indicates that many hu-
midifying devices in use produce
little effect.

AIR TRIGGER

Odd Sequence of Events Sets
Off Many of Our Earthquakes

EARTHQUAKES are shocks or jars
caused when parts of the earth’s
crust slip past one another. The
quakes do not cause the slipping,
but the slipping is the cause of the
quakes. Cause of the slipping is
the gradual accumulation of great-
er and greater forces since, if this
goes on long enough, a slip must
occur. Many earth scientists sus-
pect, however, that actually in
numerous instances some tiny out-
side force precipitates the slip
when the forces of pressing rocks
almost balance the strength of the
rocks—much as one could think
of a plank which was almost but
not quite ready to break, suddenly
breaking on the addition of a
feather or under a puff of breath.
“Trigger effects,” these are called.

One suspected trigger effect in
the case of some earthquakes is
the constantly changing weight of
the air bearing down on the earth,
as the weather changes. Some-
thing like this is the basis of a
theory advanced by Dr. H. Lands-
berg, geophysicist at the Pennsyl-
vania State University.

Climatological and meteorologi-
cal conditions, especially the
change of seasons, produce a trans-
port of large masses of air from
one hemisphere to the other, across
the equator. This causes a change
in mass-distribution of the earth
itself. That, in turn, results in a
slight change in position of the
earth’s poles of rotation. Such a
shift of the poles brings each region
of the earth under a different cen-
trifugal force. If there are in any
part of the earth’s crust, or in the
material beneath the outer crust,
latent energies piled up to the
verge of breaking, the small change
in centrifugal force may act as a
trigger that releases them.

On test, a comparison of the
earthquake record with hemis-
pherical changes in atmospheric
pressure over the decade 1921-
1930 indicates that this kind of
force did act as a very important
trigger to set off quakes.
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Human Hibhernation

What Today of the Frozen Sleep Therapy

for Cancer? Failure, or Success?

BARCLAY MOON NEWMAN

CRYMOTHERAPY, popularly known
as “frozen sleep” and ‘“human
hibernation,” is proving to be an
important medical advance. Origi-
nated by the logic of Dr. Temple
Fay, of the Temple University
School of Medicine, Philadelphia,
it has been extended with con-
servatism and utmost caution.
Though its medical sponsors make
no claims as to therapeutic value,
careful use of crymotherapy has
already had successes in surpris-
ingly different fields.

In 1932, Dr. Fay had occasion to
make standard neurological ex-
aminations involving taking of
skin temperatures at many body
sites. As he went on with this
work, nature appeared to give one
of her rare hints. In normal human
beings, the lowest body tempera-
tures—88 to 90 degrees, Fahren-
heit—are constantly found along
the skin of the extremities, below
the elbows, and below the knees.
In the breast region, higher tem-
perature is steadily maintained. A
question darted into the neuro-
logist’s mind: Can temperature
differences explain differences in
the incidence of cancer? Breast
cancer has a high incidence, where-
as cancer rarely spreads below
elbows and knees. These phe-
nomena he pondered.

Four years later, Dr. Fay had
the opportunity to experiment, and
essayed to find at what tempera-
tures cancer cells flourish best,
what other temperatures retard
tumors. He demonstrated that sus-
tained cold—between 40 and 50
degrees, Fahrenheit—can retard
cancerous growth in the body. But
there are difficulties, sometimes
insuperable. The temperature of
the whole body cannot be lowered
to such an extent, and local refrig-
eration, by means of cold water
circulating through metal tubes, is
applicable only where the tumor is
accessible. It has, however, been
effective in a few cases. Next, as
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the pioneer significantly relates:

“After two years of observation
on the destructive effects of cold
when applied to local cancer, and
with the confirmation from tissue
culture and embryonal studies
that ‘critical’ temperatures exist
below which cell activity ceases, it
naturally followed that attempts
should be made to reach the deep
tumor masses which are not ac-
cessible to local refrigeration.”

A side discovery provided an
essential basis for refrigeration of
the whole body: prompt and dra-

A carcinoma sufferer, packed
in cracked ice—painless sleep

matic relief of pain follows local
cooling. Patients in extreme agony
and in immediate danger of death
from inoperable cancer would
surely be benefited, not harmed,
through such therapy if it were
carefully extended. Relief of pain
in itself therefore gave ample jus-
tification for Dr. Fay’s first effort
to combat cancer by refrigerating
the entire body.

Was it possible and safe to re-
duce the temperature of the deep
organs of the body significantly—
say below 90 degrees? In Decem-
ber, 1938, a female patient had
undergone local refrigeration and
had shown no untoward reaction.
Her tumor was extending its
growth. Rapidly sinking, she vol-
unteered for general crymotherapy
the first in history. She was
anesthetized. In a cool room, she
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was surrounded by ice packs, and
the most careful observations were
made at brief intervals of heart
action, pulse, respiration, blood
pressure. Slowly her body tem-
perature went down—down as low
as 90 degrees; it was not allowed
to go lower. The combined actions
of preliminary anesthetic and cold
kept the woman slumbering pain-
lessly for many hours. Removal of
the ice and very slow warming
successfully lifted her again into
the world of awareness. She re-
called nothing. A great discovery
had been made. It is possible, and
under appropriate conditions with
the suitable patient it is safe, to
lower the body temperature to a
level hitherto universally believed
lethal. Pain was relieved for days.
There was a slight improvement in
the general condition of the suf-
ferer. No effect on the tumor was
noted. More prolonged refriger-
ated slumber, at lower tempera-
tures, was in order, with hope of
greater benefit.

Dr. Temple Fay introduced
medical scientists to treatments
established upon a new plane of
being—existence at low tempera-
tures. Efforts are now being made
to standardize procedures, hospi-
tal after hospital opening clinics of
general crymotherapy.

N one standard procedure, as ten-

tatively adopted by the Crymo-
therapy Clinic of the Lenox Hill
Hospital, New York City, the
patient is given narcotics the night
before crymotherapy is to start,
another drug in the morning, and
a final sleep-inducer to take away
all consciousness, as a prelude to
his voyage of cold in a specially
equipped, air-conditioned room
where the temperature is main-
tained at 55 degrees, Fahrenheit.
He is laid naked on a bed, a ther-
mocouple used as a thermometer
is attached, and his wrists and
ankles are padded and bound.
About the trunk, from shoulders
half way down the thighs, cracked
ice is packed. After a couple of
hours, or when the thermometer
dial registers 90, the ice is removed.
Body temperature continues its
fall in the chilly room. Now 10
degrees, or even 18 degrees, below
normal is considered safe. If there
is too great a drop, blankets and
bags of tepid water are used for
warming. If thereis arise, ice bags
are used. With a nurse in constant
attendance, every half hour, day
and night, the temperature, pulse,
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blood pressure, and respiration
are charted. The telephone sum-
mons a physician in the event of
any marked change.

Every hour, a solution of salt
and glucose is instilled through a
stomach tube. Twice daily the
stomach is siphoned out, and once
daily is washed with salt water.
Every 12 hours, the bladder is
drained.

Though quite painless, refrig-
erated slumber is not altogether
peaceful. Usually there is continual
shivering, though the cold is not
felt by the slumberer, and restless-
ness is often marked. Fleeting
moments of awareness sometimes
permit contact with the “frozen”
mind, and in infrequent instances
simple questions can be answered,
dazedly. Yet, invariably, after the
therapy there is no recollection of
the days of cold. If dreams have
flitted through the chilly dark,
they are forgotten. The crymo-
therapeutic state is as close to tem-
porary death as is physiologically
possible to go. No drug or anes-
thetic so profoundly reduces all
basic bodily processes. It is said
that no patients have, in retrospect,
regarded the treatment as un-
pleasant, though some complain of
ill-defined pain upon being brought
back to consciousness.

RATE of use of energy, or basal
metabolism, is lowered during
the cooling. Arteries, veins, and
lesser blood vessels are astonish-
ingly contracted, and the blood is
withdrawn deep into the body,
away from the chill. The pulse is
slowed, perhaps down to 50 from
the normal of about 72 throbs per
minute. Cancerous growth, caused
by cell multiplication, is probably
stopped for the time, but not per-
manently. The profounder altera-
tions of body physico-chemical re-
actions are as yet unknown, but
such changes must occur; increased
understanding here will lead un-
doubtedly to many medical ad-
vances.

When the period of refrigeration
is terminated, operation of the air-
conditioning system is suspended.
The room temperature rises. The
patient is covered with blankets.
Very slowly, through six to eight
hours, the body temperature as-
cends to normal. Rarely, there is
an after-fever for a day or so.

Of course, there are dangers. but
they are not as great ds might be
imagined. Bed-ridden patients are
not good risks, nor are the anemic.
Pneumonia incidence is low—pro-
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vided no minutest lung cancer is
present. With increasing knowl-
edge of reactions, dangers will un-
doubtedly be much diminished.

With cancer primarily in mind,
conservative Dr. Fay explains:
“Refrigeration must be recognized
as merely another physical agent
with potentialities of cellular de-
struction if properly applied. .. We
have some indication at the present
time that 60 degrees, Fahrenheit,
is sufficiently cold to produce de-
finitely progressive influences on
certain tumor tissues. There is a
limit, however, to which the tem-
perature of the human body can
be reduced—70 to 75 degrees.
Whether the spread and growth of
carcinoma can be permanently in-
fluenced remains to be seen.”

General crymotherapy has al-
ready proved its value in reducing
extreme pain in many different
conditions as well as in cancer. The
pain always returns, but sometimes
not for a month or two. Is it a
wonder that at least one patient,
temporarily relieved by crymo-
therapy after long months of in-
tense suffering, asked: “When can
I have another go?”

Because alleviation of pain has,
in the majority of trials made thus
far, been sufficient to justify dis-
pensing with the previous regular
administration of narcotics for
varying lengths of time, a natural
step has been experimentation in
addiction to narcotics. Several ap-
parent cures have been brought
about, the patient passing the
period of deprivation of his mor-
phine in refrigerated slumber, and
afterward seeming well able to
endure life without drugs—despite
years of chronic addiction.

The method is a ‘“sleep” treat-
ment, as is insulin shock for schizo-
phrenia. Hence trial is being made
in mental cases. What the future
holds in this line, none can say.
The probability of at least limited
application appears high. Other
efforts are directed against the one-
celled animals of chronic tropical
diseases, against -acute bacterial
infections of the heart, against
Hodgkin’s disease, wherein lymph
nodes and lymph glands give rise
to tumorous masses—the neck may
be swollen to enormous size, for
instance.

To date, eight days of unbroken
refrigerated slumber has been the
maximum attained. This period of
hibernation can be extended, with
results that cannot be guessed.
Methods permitting lowering of
the temperature possibly down
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even to 70 degrees, Fahrenheit, are
believed to be on the way. Such
amazing feats will have value in
many practical procedures besides
those already adopted. Meanwhile,
we can remain convinced that an
utterly new plane of life—cold life
—has been given to medicine for
profitable exploration.

LIKE HUMANS

Bacteria Have Their Own

Periods of Weakness

BACTERIA no less than men are
subject to the laws of heredity,
giving rise to countless generations
of bacterial “tough guys” as well
as physical weaklings. Dr. Harvey
C. Rentschler, director of research
for the Westinghouse Lamp Labo-
ratories at Bloomfield, New Jersey,
has verified this fact through
research to collect data on the
bactericidal action of ultra-violet
radiation. )

Laboratory tests and experi-
ments which have been made over
a period of two years has disclosed
and authenticated other new bio-
logical facts of bacterial life. Bae-
teria vary in strength according to
the stages of their life cycle, the
scientist says. During a bacterium’s
weakest moments it is eight to ten
times less strong than during its
most healthy period of life.

“This variation is considerably
greater than was suspected and
must be seriously considered in
making any tests to determine
the effectiveness of bactericidal
agents,” Dr. Rentschler states. “In
working with an ordinary culture
of bacteria,” Dr. Rentschler con-
tinues, “it was found that the
lethal ultra-violet radiations for
different individual bacteria in the
same stage of their life cycle may
be different by as much as three-
fold.” It is now indicated that the
deadliness of bactericidal agents
is not only dependent upon the
family of bacteria being killed, but
also upon whether or not the bac-
teria are young, middle aged, or
decrepit, as well as upon the defi-
nite strain of organism.

These experiments and others
which were carried out to even
greater lengths, demonstrated that
some bacteria were more resistant
than others and that the “tough
guys” passed on their vigor to their
children and grandchildren and on
down the line.
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Electrical Gold Mining

Giant Dredge and Gold Recovery Plant Are

Gleaning Gold Near Famous Comstock Lode

NEW in magnitude, yet old in
conception, is the ‘“electrical
miner”’ that is now taking 19-ton
bites in the gold-bearing gravel of
the historic Nevada ghost-town of
Dayton. Proof of the age of its
conception will be found on page
260 of this issue where, under the
heading of “50 Years Ago in Scien-
tific American,” will be found a
brief description of a similar
“miner” that was in operation half
a century ago.

Nineteen tons of gravel in one
big bite—and the placer gold miner
of yesteryear, working by hand,
took one shovelful at a time.
Twenty thousand tons—40 million
pounds—in one three-shift, 24-
hour working day. That’s more
“pay dirt” than 1000 average hand
miners of yore could turn over with
pick and shovel, and wash in their
crude sluice boxes, in a week.

That’s the story of the “electric
miner” which is seeking, in 20th
Century fashion, flecks of the pre-
cious yellow metal which Dayton’s
hardy—if transient—miner folk of
75 years ago sought with pick and
shovel, gold pan and sluice.

The “electrical miner” of today
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is, in reality, two separate ma-
chines, P. S. Crocker, superinten-
dent of the Dayton Dredging Com-
pany recently explained. One is the
gold recovery plant—the largest of
its kind in the world—which floats
on a small artificial pond created
by pumping water from nearby
wells. It contains the washing and
jigging apparatus that gleans the
flakes of gold. The other machine
is the “walking dragline,” which
resembles a power shovel as it
scoops up 10-ton loads of gravel as
far away as 150 feet and delivers
it to the recovery plant.

A crew of half a dozen men op-
erate the “electrical miner.” In the
recovery plant, most of the work
is done by 24 Westinghouse motors
and gear-motors, which in one day
can supply power to recover the
gold from 15,000 cubic yards of
gravel.

“Heart of the operation,” Mr.
Crocker said, “is the floating gold
recovery plant. This is simply a
vast, efficient, modern version of
the old gold pan, the sluice box,
and the ‘riffles’ by which the hand
miner of yesterday captured little
flakes of gold in quicksilver.”

Gravel from the dragline bucket
is dumped into a hopper at the
front end of the recovery plant.
“Grizzly bars” across the mouth of
the hopper prevent the entry of
oversize rocks and boulders. The
smaller material — gold-bearing
sand and gravel—passes into a
huge steel cylinder called a trom-
mel, which is nine feet in diameter
and 60 feet long. The trommel is
placed on a slight slant and is re-
volved slowly by a 125-horsepower
gear-motor, said to be the largest
motor of its type ever employed in
the washing plant of a dragline
dredge.

In operation, a 150-horsepower
motor pumps high-pressure
streams of water through half a
hundred nozzles and onto the sand
and gravel passing through the
trommel. More than half the cyl-
inder’s 60-foot length serves liter-
ally as a “sieve,” through the holes
of which pass gold-bearing sand
and pieces of rock and gravel one-
half inch in diameter or smaller.
Larger pieces travel to the end of
the trommel and fall onto the con-
veyor belts of the caterpillar-like
“stacker” at the rear end of the
plant.

Sand and gravel passing through
the holes in the trommel go to con-
centrator devices called “rougher
jigs,” in which the material is con-
tinually shaken. The shaking
serves to settle the heavier, gold-
bearing material to the bottom,
where it is drawn off as “rougher
concentrate” into a concentrate
sump. The lighter, hence non-gold-
bearing, material from the jigs

A view of the gigantic “electrical gold miner” with its bucket, capable of taking a 19-ton bite
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goes to the stacker, thence to the
gravel pile.

From the concentrate sump, the
rougher concentrate is conveyed to
a “cleaner jig,” in which the shak-
ing process is repeated. Rejected
materials from the cleaner jig go
overboard. The concentrate goes
next to the “amalgamator,” where
mercury combines with the gold to
produce an amalgam. The amalgam
is taken periodically to retorts on
shore, where it is heated, the mer-
cury passing off as vapor. It is then
condensed for use again. The gold
remaining in the retort after treat-
ment is shipped under guard to
the U. S. Mint in San Francisco.

Some gold may be left in ma-
terial which is rejected by the
amalgamator. This may include
small pieces of quartz, for example,
containing concealed or partially
concealed particles of gold. Such
material is washed over “rubber
riffles,” in the pockets of which

mercury combines as amalgam
with some of the remaining gold.
The remainder is fed to a “ball
mill,” which is rotated by a five-
horsepower motor. The ball mill
contains hundreds of chrome steel
balls about an inch in diameter. As
the mill rotates, these balls crush
whatever gold-bearing rock re-
mains. The resulting substance is
washed over more rubber riffles,
and the remainder of the gold is
amalgamated with mercury.
Such is the method by which
modern miners are extracting gold
from the earth, where hand meth-
ods would not pay out. Here, on
the edge of the famed Comstock
Lode mining country, this mechani-
cal monster is chewing away at the
rate of 19 tons to the bite. Tomor-
row—a tomorrow not too far in the
future—the site of Dayton, Ne-
vada, will be one vast stretch of
gravel, and then the sage brush and
prairie grass will reclaim it.

Pulling the Wool 0ff Your Eyes

New Federal Law Defines “Wool,” Sets Up

Standards for Labeling Fabrics Honestly

AS A descriptive phrase, “all wool
and a yard wide” is all right as
far as it goes—but it does not go far
enough. So Congress has just en-
acted a law that defines just what
wool is and which requires that all
articles made of wool, from a pair
of socks to a blanket or a suit of
clothes, be labeled to set forth the
exact wool or other fiber content.

The law provides that the term
‘“wool” means virgin wool; that is,
new wool just as it is produced by
nature. The individual fibers of
virgin wool are relatively long,
unbroken, resilient, and lively.
These characteristics are important
because they give the fabric
beauty, unexcelled tailoring quali-
ties, and, most vital of all, long
wearability. Because the fibers are
undamaged, they retain their nat-
ural thermal qualities, and afford
the protection against extremes in
temperature which virgin wool
alone can give. A garment of virgin
wool holds its shape and is not
easily wrinkled.

Reprocessed wool is defined as
wool that has been fabricated, but
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which has never been used by the
consumer, and reclaimed wool is
wool which is reclaimed from
clothing or other articles that have
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actually been used. These mate-
rials, before being re-spun and re-
woven, must be torn up into a
fibrous mass. This tearing process
inevitably damages the fibers and
makes them relatively shorter,
weaker, less resilient. As a conse-
quence, fabrics containing re-
processed or reclaimed wool have
poorer tailoring qualities, hold line
and pressing less readily, and af-
ford less wearability than com-
parable fabrics made of virgin
wool. Because reclaimed or re-
processed wool fibers have been
damaged, their natural thermal
qualities are impaired, and cloth-
ing made from them provides ap-
preciably less protection.

A fabric made of any of these
fibers, or of any variety of com-
binations of them, may be ‘“all wool

wool,
magnified 1000 times, showing
unbroken form and the scales
that give it the qualities needed

Left: A strand of virgin

for durable fabrics. Above: A
strand of reprocessed wool, at
same magnification. Note ab-
sence of scales and broken, torn
condition of the fiber, making
for poor wearing qualities

and a yard wide,” but there would
be a vast difference in quality. Or
the fabric might not be actually
“all wool,” for the old woolen rags
that were reclaimed may have con-
tained liberal percentages of cot-
ton, rayon, or other fibers, and of
course these would go right into
the new fabric. The use of cotton,
rayon, and other adulterants in
products implied to be of virgin
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wool has been constantly increas-
ing in recent years. In the most
recent year for which comprehen-
sive figures are available, manu-
facturers of wool fabrics used
220,000,000 pounds of clean virgin
wool, but mixed in with this were
80,000,000 pounds of cotton, 70,-
000,000 pounds of rayon, and 114,-
000,000 pounds of reclaimed and
reprocessed wool. In other words,
of all the products offered to the
public without qualification as
wool, over half the fiber content
was other than new, long-wearing
virgin wool!

Members of Congress themselves
got a sample of what the consumer
is up against when they undertook
to write the legislation. Among
the witnesses called before con-
gressional committees was Curt E.
Forstmann, president of the Forst-
mann Woolen Company of Passaic,
New Jersey. When Mr. Forstmann
appeared before the committee, he
took with him three suits which
appeared to be identical. In fact.
they were identical in every detail
of spinning, weaving, dyeing, and
finishing. Yet there was a vast dif-
ference, for one was made entirely
of virgin wool; one was made of
50 percent virgin wool and 50 per-
cent reprocessed wool; and the
third was made entirely of re-
processed wool.

Members of Congress who in-
spected them could not tell one
from another. They tried to tell
the difference by feeling the tex-
ture, by rubbing, by pulling, and
by minute inspection. Yet invaria-
bly their choices were wrong.

Then Mr. Forstmann produced

some charts to show what hap-
pened in the laboratory when the
fabrics were subjected to scientific
tests duplicating the effect of actual
wear and service. On the abrasive
machine the virgin wool fabric had
withstood the equivalent of several
years of hard usage; the fabric con-
taining 50 percent virgin wool and
50 percent reclaimed wool had
failed after half the wear of the
virgin wool fabric; and the fabric
of reclaimed wool had broken
through after only one fifth the
abrasion. In tensile strength the
virgin wool fabric withstood five
times the pull that tore apart the
fabric of reclaimed wool. The
fabric made half of virgin wool and
half of reclaimed wool had a ten-
sile strength proportionately be-
tween the two.

The new law does not prohibit
the use of reclaimed or reprocessed
wool, cotton, or other adulterants.
It merely requires that any wool
product shall carry a single label
showing by percentages the differ-
ent fibers which have been em-
ployed in its manufacture. Most
wool products already carry a label
of some sort, showing the name of
the retail store if nothing else; the
law simply calls for the added fac-
tor of fiber identification. The
manufacturer of the basic fiber
must pass this information on to
either the converter or the retailer,
as the case may be, and they in
turn must present it to the con-
sumer. The retailer can use the
manufacturer’s label or he can
substitute his own. Enforcement of
the law is entrusted to the Federal
Trade Commission.

Lubricant ‘Washes’ the Engine

Designed for Heavy-Duty Gasoline and Diesel

Engines, New Oil has
A NEW type of engine lubricant,

developed to overcome piston
varnishing, ring sticking, and other
major lubrication troubles which
have limited output of many
heavy-duty, high-speed Diesel and
gasoline engines, just announced,
marks the first time the petroleum

industry has been able to offer
highly ‘“detergent” or ‘washing”
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Detergent Properties

properties incorporated in a stable,
high “viscosity index’ base oil. The
new Essolube HD has a viscosity
index of approximately 100, nearly
twice that previously available in
special detergent oils meeting the
full range of known heavy-duty
engine requirements. This new
lubricant has, in addition to in-
herently natural resistance to oxi-
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Above: Underside of Diesel pis-
ton, lubricated with mineral oil,
is heavily carbonized. Below:
Piston operated under com-
parable conditions with new HD
oil is clean, almost carbon-free

dation and high temperature, an
exceptionally high ability to wash
out sludge deposits, protect bear-
ings from corrosion, and substanti-
ally to prevent deposits of varnish
on pistons.

Detergent type oils in themselves
are not new. Heretofore, however,
oils with sufficiently high detergent
properties to eliminate ring stick-
ing, varnishing, and sludge de-
posits in the full range of present
heavy-duty engines have had, for
chemical reasons, to utilize base
stocks of relatively low viscosity
index. While such oils did mark-
edly improve engine cleanliness,
many engines have required, in
addition, high resistance of the
base oil itself to oxidation and
bearing corrosion. A major prob-
lem for petroleum chemists, there-
fore, has been to develop an oil
which, while possessing these
detergent properties, had in addi-
tion the high stability usually
characterized by lubricants of high
viscosity index.

Viscosity index, while primarily
a measure of an oil’s ability to
resist changes in ‘“body” or vis-
cosity with changes in temperature,
is also a useful measure of the sta-
bility and protection furnished in
service. A high viscosity index oil,
by retaining its body when hot, is
best able to lubricate cylinder sur-
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faces and to resist leakage past
rings where oil would be consumed.
Laboratory evidence shows, more-
over, that the stability of an oil
against oxidation and heat in-
creases, in general, with the vis-
cosity index of the oil.

Essolube HD has been tested ex-
haustively in the laboratory and
on the road in actual service opera-
tions. It has passed the severe Gen-
eral Motors Diesel test, which calls
for a 500-hour run in a General
Motors high-speed Diesel under
full load and at full speed without
oil change, and has also been form-
ally approved by the Caterpillar
Tractor Company for use in its
Diesel engines, passing the well
known and exceptionally severe
1000-hour endurance runs in a
Caterpillar engine under both lab-
oratory and field conditions. Esso-
lube HD is the first high viscosity
index lubricant to obtain Cater-
pillar approval and the first high
viscosity lubricant to have passed

SPRAY POISON
Kills Codling Moth

Worms, Spares Bees

D EADLY to apple worms, harmless
to bees, are virtues found in the
new poison-spray material, pheno-
thiazine, now being tested by the
United States Department of Agri-
culture. The discovery is subject of
a joint report by L. M. Bertholf of
the Bureau of Entomology and
Plant Quarantine and J. E. Pilson
of Western Maryland College, ac-
cording to Science Service.

One of the great problems in-
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Aniseiorﬁa, recetly discovered eye defect, is de-
tected and measured by this unit, the eikonometer

Both of these filters have gone
3000 miles. One at left was in
engine using ordinary oil; one
at the right filtered new HD oil

both the Caterpillar and General
Motors engine test requirements.
This is said to be of particular im-
portance since many engineers
consider the requirements of these
two engines so different that any
one lubricant which satisfies both
is well suited to the full range of
present-day heavy-duty engines.

volved in control of the worst of
apple enemies, codling moth
(whose larvae are the “worms”
found in apples), is the deadliness
to bees of the arsenical sprays com-
monly used. Beekeepers and or-
chardists are constantly at feud
over this question.

In the tests reported recently,
bees were given heavy doses of
phenothiazine without any appar-
ent ill effects. In contrast, minute
doses of calcium arsenate proved
deadly, and lead arsenate was also
an active bee poison in the doses
bees are likely to get in gathering
pollen from sprayed orchards.

Phenothiazine is not yet recom-
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mended for general use in orchard
spraying, because thus far it has
not produced uniform results on
the codling moth larvae. It is hoped
that further experiments will make
it more completely dependable and
useful.

ANISEIKONIA

Device Detects Important

Eye Defect

MANY puzzling cases of eyestrain,
sick headaches, nervousness, and
some traffic and flying accidents
may be eliminated through the de-
velopment of a new and simplified
instrument to detect and measure
aniseikonia, recently discovered
eye defect described in a recent
article in these pages.

Aniseikonia, discovered by Dart-
mouth research scientists, causes
pictures of objects received by the
brain through the two eyes to be
unequal in either size or shape, or
both. It occurs fairly frequently.
The strange eye condition may
affect stereoscopic vision so that
objects in space appear tilted,
rotated, and distorted.

As faulty depth perception makes
flying hazardous, systematic tests
have been inaugurated to deter-
mine any existing relationship be-
tween aniseikonia and the flying
performance of pilots.

Heretofore, it was necessary for
victims of aniseikonia to visit
clinics in New York, Boston, St.
Louis, Baltimore, and Hanover, N.
H., to have the defect corrected.
Approximately 5000 cases have
already been treated. Assisted
by the new instrument, special-
ly trained eyesight specialists

When a person with aniseikonia is asked to level the
table covered with white balls, he is unable to do so
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throughout the country will soon
be in a position to make the neces-
sary examination and correction of
this eye defect.

The new test instrument meas-
ures the relative size of the two
ocular images. By means of special
lenses, an illuminated screen, and
polarized light, chief components
of the eikonometer, both eyes are
trapped into revealing their com-
parative efficiency in transmitting
images to the brain.

First, the eyes are examined for
any refractive errors and corrective
trial lenses are placed in the instru-
ment. Telescopic lens systems
with variable magnifying proper-
ties are also placed before the eyes.

The patient looks through the
battery of lenses at an illuminated
target of lines forming a cross. At
equal distances from the center of
the cross, four pairs of numbered
opposing arrows are located per-
pendicular to the lines.

By means of Polaroid film the
light coming from the odd num-
bered arrows is polarized in one
direction, the even numbered in
the direction at right angles.
Correspondingly oriented Polaroid
plates placed before the eyes per-
mit the patient to see the odd num-
bered arrows with one eye, the
even numbered arrows with the
other.

If the four pairs of arrows are not
seen in alignment with each other,
a size difference, or aniseikonia, is
present. This difference is meas-
ured by adjusting the magnifying
lens units until the opposing arrows
are in alignment. The defect is
then corrected by iseikonic lenses
which are so designed that they
not only correct any existing re-
fractive error but also aniseikonia.

PENCIL POINTER

Electric Driven Sharpener
for Office Use
AN electric pencil pointer which, it

is claimed, will give substantial
savings in time and pencil waste,

Points pehcils automatically
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has recently been placed on the
market. Known as the “Electro-
Pointer” it is powered by a self-
balancing, non-stalling A.c. or D.C.
motor which is operated automat-
ically when the pencil is pushed
into the hole in the housing.

The unit is housed in molded
black Durez, is weighted so that it
will rest on a desk or table top
without having to be screwed
down. The shaving-receptacle
drawer is large enough so that it
need not be emptied as frequently
as in most conventional pencil
sharpeners.

INBOARD BOAT

Economical Marine Engine in

Small Power Boat

AN adaptation of the small gasoline
engine used in the Crosley auto-
mobile has now been applied to
marine use. In the design of this
motor, economy has been stressed
both in original cost and in upkeep.
Equipped with an electric starter,

marine engine

Two-cylinder
adapted from automobile motor

it can be applied to small boats of
various types and is also used as
the power plant of the Crosley
“Watersprite” shown in one of our
illustrations.

In adapting the automobile en-
gine to marine purposes it was
changed from an air-cooled to a
water-cooled type, the cooling
water passing out through the ex-
haust pipe. The engine itself is of
the two-cylinder opposed, four-
cycle type and is claimed to use
less than one gallon of gasoline per
hour at full throttle, and less than
one-half gallon per hour at cruis-
ing speed. Horsepower rating is
approximately 10 at the recom-
mended maximum engine speed of
3000 revolutions per minute. The
total weight, including the electric
starter, is only 190 pounds. The
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“Watersprite”,
that uses new engine described

plywood boat

motor has a 3 inch bore, 2% inch
stroke, displacement of 33.5 cubic
inches, a compression ratio of 5 to
1, and a crankcase oil capacity of
215 quarts.

The hull of the ‘“Watersprite,”
the boat for which this motor was
specifically designed, is made of
plywood, four layers being molded
into plastic form with a phenolic
water-proof resin glue. There are
no seams in the hull, which has
been molded with a reverse flare
to give additional speed and to de-
flect water from the sides of the
boat.

HEARING AID

Vacuum Tube Amplifier

Used in New System

NOT only is sound amplified far
above its normal intensity, but
various portions of the musical
range can be amplified by different
amounts by a new vacuum tube
hearing aid recently announced by
the Western Electric Company.
With these decided advantages for
the hard-of-hearing, tones which
are normally heard very poorly
can be clearly reinforced, and
those which are heard fairly well
may be amplified only a small
amount. Thus it is possible for the
Orthotronic Audiphone, as the new
instrument is called, to compensate
admirably for individual types of
hearing deficiencies. A further ad-
vantage is that the circuits are so
designed that nearby voices or dis-
tant sounds are amplified only
sufficiently for the purpose, the
“shock effect” of loud noises being
eliminated.

This last advantage also gives
the wearer control in noisy places
against the possibility of certain
noises being amplified and inter-
fering with the desired sound. By
flipping a small switch it is pos-
sible to reduce annoying rumbles
and deep vibrations while essential
speech sounds pass unhampered.
Another control regulates volume
of the reproduced sound.

The microphone, which, with

MAY 1941



MISCELLANY

the amplifier, is contained in a
housing only slightly larger than a
cigarette case, is of the crystal type.
The miniature receiver to which it
is connected through the amplifier
is of the magnetic type and may be
coupled with the hearing mechan-
ism either by the air conduction or
bone conduction method. The
manufacturer states that the crys-
tal microphone is stabilized both
for temperature and humidity,
assuring the wearer of natural
hearing regardless of extremes in
weather conditions.

SALES EDUCATION

Sound Recorder Enters
A New Field

INDICATIVE of the possibilities of
quality sound recording equipment
is the use of Presto recorders in a
recent sales audition and contest
held by Westinghouse. In this con-
test, household appliance salesmen
were encouraged to prepare sales
talks which were eventually re-
corded and then reproduced for
final judging.

It would be entirely possible to
extend this use of sound recorders
to many other fields. Wherever it
is desirable for salesmen or an
executive to be able to hear his own
spoken words in order to evaluate
their effect, home sound recorders
can serve a very definite purpose.
A complete sales argument, a
speech, or any similar exposition
can be completely recorded and
then played back as many times as
desirable. Thus it becomes pos-
sible to ‘“edit” the material before

it is finally used for its intended
purpose. These recorders, as now
available, can be used by anyone,
regardless of technical training;
they are almost as simple to use
as is an ordinary phonograph.

PENCIL BLUEPRINTS

New Drawing Medium

for Draftsmen

BLUEPRINTS and Blacline prints
made from pencil drawings on a
new transparent medium are as
sharp and clean as those made
from conventional India-ink draw-
ings on tracing cloth. This new
medium, not a tracing cloth and
not a vellum, has astounding
strength and body, is moisture-
proof, and is lower in cost than
conventional drawing mediums.
Due to the surface of this Post
Tracing Medium, as it is called,
pencil detail is as opaque as if
drawn in ink. Coupled with this
is the extreme transparency of the
medium, both contributing to the
quality and sharpness of the final
printing results.

Standard 20-yard rolls of this
material are available in widths
from 30 to 54 inches; it may also
be had in sheet form.

UNIT HEATER

Fan and Heater in
Compact Housing
P OR year around use in office and

stores, a new fan-type all-electric
unit heater is now available in two,

Recording a sales talk for future reference
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Heater and fan in one unit

three, and four kilowatt sizes at
115 and 230 volts A.c. The units
have an output of 7000, 10,000,
and 14,000 B.T.U. per hour respec-
tively.

The all-metal heaters are cylin-
drical in shape, with a swivel
bracket designed for both vertical
and horizontal adjustment. The
overall dimensions are 16% by
1334 by 11% inches deep.

A Westinghouse Corox heating
element is used to give long life,
dependable performance, and eco-
nomical operation. The switch for
winter operation controls both
heating element and fan, and a
bimetal thermostat removes motor
and heater from the line in case
of overheating. The fan operates
independently for summer use as
an air-circulating unit.

Smooth and quiet operation is
assured by special motor and fan
construction. Baffles direct the flow
of incoming air over the motor and
protect it from radiant heat. Un-
usually wide fan blades assure
maximum air delivery against any
possible back pressure.

SOLID SHOT

Believed Effective

Against Tanks

BECA USE of the increased thickness
of armor on tanks, armies of the
world have developed larger and
still larger guns to combat them.
Needless to say, the cost of operat-
ing these larger guns, with their
much larger shells and explosive
charges, has increased enormously.
Brig. Gen. R. H. Somers, of the
U. S. Army Ordnance Department,
suggested recently that smaller
guns firing solid shot would be
just as effective and a great deal
less expensive to operate.

Those who have exdmined tanks
at close quarters can easily under-
stand how one solid shot, once it
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penetrates the “cabin” of a tank
would certainly cause damage.
That small compartment must ac-
commodate not only the driver, the
tank commander, and one or more
gunners, but it must also have all
the controls and the magazine con-
taining all amimunition. A solid shot
would find numerous vulnerable
parts which it would put out of ac-
tion. It is believed, further, that a
solid shot would do serious damage
to the treads or to any exposed en-
gine parts.

RACE CAR

Uses “Pump” Gasoline, Breaks

Speed Records

P OR years it has been taken for
granted that highly doped and
blended gasoline is used by the
daring race drivers who crack
speed records. Most of these fuels
contain only about 10 percent ac-
tual gasoline, the balance being
benzol, alcohol, and plenty of
“ethyl.” But George Barringer and
his experimental Miller Special,
shown here, have proved that
records can be broken with ordi-
nary service station or ‘“pump”
gasoline in the tank and regular
motor oil, not castor oil, in the
crankcase.

On Utah’s famous Bonneville
Salt Beds, Barringer cracked 14
international records and set 19
new American marks (certified by
the Contest Board of the A.A.A.)
with his rear-engined speedster.
All records for Class “D” racing,
from 5 to 500 miles were broken,
not by small margins, but by a
minimum of 18 to a maximum 32
miles per hour. The 142.799-mile
clip for 500 miles is almost 25 miles
an hour faster than the Indianapolis
Speedway record for this same dis-

Rear-engine race-car uses ordi-
nary “pump” gasoline efficiently
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Carburetors and supercharger of
the Miller rear-engine race car

tance. The low-slung racer was
specially designed by Harry Miller,
dean of Indianapolis builders, to
use conventional gasoline and oil,
and was built by the Gulf Research
Laboratory at Harmarville, Penn-
sylvania.

The car is built almost entirely of
aluminum. Its six-cylinder super-
charged engine is placed in the
rear. Combined with a four-wheel
drive, this engine has sent the
racer roaring along at speeds of
nearly 160 miles an hour.

Miller selected a six-cylinder
engine for the power plant because
it would combine smoothness and
simplicity. The 529.5-pound motor
has a displacement of 183 cubic
inches and develops over 1.35
horsepower per cubic inch. This
is about three times the power of
the average stock engine.

In order to provide for quick
dissipation of heat and to reduce
weight as much as possible, the
motor block is of cast aluminum.
The engine is of the usual Miller
design, using two overhead cam-
shafts, gear driven from the crank-
shaft. No rocker arms are used, the
cams acting directly on the follow-
ers which are mounted in contact
with the valves. Babbitt bearings
are used.

The supercharger is of the cen-
trifugal type designed by Miller;
the nine-inch impeller is driven at
34,000 revolutions per minute at
the engine’s top speed of 7000
revolutions per minute. Two car-
buretors serve the supercharger,
and air is taken in direct from out-
side the hood.

The car’s performance with con-
ventional No-Nox gasoline and
Gulfpride motor oil leaves little to
be desired. Even though the com-
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pression ratio is very high (12.5:1),
there has been no trace of knock-
ing. Still more remarkable is the
condition of the engine after the
many gruelling tests at high speed.
Pistons, valves, sleeves, rings, and
bearings show hardly a sign of
wear or deterioration.

Cost of operation is considerably
reduced by the use of service sta-
tion gasoline which costs from one-
half to one fifth as much as “doped”
fuel. The castor o0il compounds,
which last only a few hours, are
supplanted by conventional motor
oil which can be used for months.

FIRE AID

Seals on Extinguishers Keep

Them Always Ready for Use

THE NATIONAL need for uninter-
rupted production demands that
fire extinguishers be kept ready
for emergency use. They must not
be tampered with. After use, they
must not be returned empty to their
brackets. They should be inspected
often.

To facilitate frequent inspection
and to tell at a glance whether
pump type extinguishers have been

An easily broken
seal between
fire extinguisher
and bracket
shows instantly
whether extin-
guisher has been
used

e

tampered with or used, Gardeseals
have been introduced by the Pyrene

Manufacturing Company. These
seals, placed over extinguisher
handle and bracket, are bright
red, visual signals that are de-
stroyed the moment an extinguish-
er is taken from its bracket. Garde-
seals, easily applied by soaking in
water and placing over handle and
bracket, shrink to a tight seal in an
hour.

HORIZONTAL WELLS

New Technique

Taps Oil Sources

HORIZONTAL drilling of oil wells,
after 25 years of working out the
problems involved, at last appears
to be an accomplished new tech-
nique of the petroleum industry,
bringing materially increased oil
production from certain types of
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fields, and offering promise of
further extension in the future.

The first horizontal well, drilled
into an outcrop in a creek bed in
Ohio, penetrated an old field where
engineers reported that no oil
could be recovered by conventional
vertical drilling. After this well
had been on production for six
weeks, it is stated, it was produc-
ing oil at a rate greater than the
combined total of the nearest 50
producing vertical wells in the
field.

Success of the well encouraged
the sinking of a large vertical shaft,
from the bottom of which six hori-
zontal wells have been drilled. The
wells were drilled in diametri-
cally-opposite pairs, two at a time.
The same set of tools was used for
each pair of wells; the operation of
pulling the drilling rods out of one
hole to change the bit moved them
into the opposite hole for drilling.

Advantage of horizontal drilling,
in the shallow fields where it now
may be applied, obviously lies in
the fact that instead of having only
a small portion of the well hole
actually in the oil formation, the
entire length of the well is in the
formation, with a consequent in-
crease in production per well.

COFFEE IN GLASS

Vacuum Sealed Containers

Protect, Yet Display

ONE of the new types of glass, a
product of research, is now finding
a field in the packaging of mer-
chandise. Duraglas, as the mate-
rial is called, is a high-strength
glass which makes possible a light
weight container with sufficient
durability for ordinary handling.

In this new container coffee is
now being offered to the buying
public. Air-tight, rubber-lined
caps seal the container perfectly
and facilitate resealing after the
container has been opened. Thus
the advertised freshness of the
coffee is not only guaranteed up to

Glass — yet light, strong
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Helping You See
THROUGH==MOUNTAINS

e The recently completed
“Dream Highway” from Harrisburg
to Pittsburgh is America’s finest
tunnel superhighway. It’s a road
you’dloveto travel. Onthisroad you
can drive 160 miles through the
Allegheny Mountains in less than
three hours by auto. The same jour-
ney a century ago took several days
by stagecoach or Conestoga wagon.
The turnpike is an old institution,
dating back to 1785, but the Ameri-
cans who traveled it then would
hardly recognize the Pennsylvania
Turnpike of today.

o For one thing, there are no
crossroads or railroad crossings.
East and west lanes sweep on, each
24 feet wide, providing plenty of
space and safety for slowpokes as
well as road whizzers. There are no
curves over six degrees, no grades
over three per cent, though the road
cutsthroughseven of Pennsylvania’s
highest mountain peaks. Seven tun-
nels, averaging a mile in length,
level out the mountain ranges. You
can drive safely at daylight speed
through these tunnels, too. This is
in large part due to the unusual
lighting system designed and in-
stalled by Westinghouse engineers.
e It is lighter in these tunnels
than in most American homes. A
new kind of lighting, never before

used in tunnels, makes this pos-
sible. Illumination is provided by
250-watt high intensity mercury
lamps, placed in open reflectors. In
all there are 1,060 of these units,
each of which provides safe driving
visibility for well over 1,000 feet.

o Leaving or entering a tunnel
during daylight would ordinarily
create a shock for the motorist’s
eyes because of the difference in
brightness. Our engineers found a
way to compensate for this change
in light. Deep inside the tunnels,
the average intensity of light is four
footcandles. This is stepped up
gradually approaching the exits,
reaching 150 footcandles at each
portal.

o For night driving a further
safeguard is provided. Amber-col-
ored sodium-vapor butterfly lumi-
naires give warning that a tunnel
lies ahead. First of these units is sta-
tioned 1,800 feet out from the tun-
nel. The spacing-is decreased as the
tunnel entrance is approached and
thus the contrast between illumina-
tion inside and outside is safely
reduced.

o Still another safeguard was
called for—an emergency lighting
system in each tunnel, ready to go
into operation the instant any inter-
ruption might occur in the main
power system. Batteries charged by
gasoline engine turbine generators
waitfor duty like vigilant watchmen.
o As you might imagine, this
new superhighway is as popular
as it is modern. During its first
month of operation 248,412 cars
and 14,884 trucks zipped through
its brightly lighted tunnels and over
its broad concrete roadways, pro-
viding some of the world’s finest
rubber-tired transportation for
more than 371,000 American folks.

o And that’s a pretty good
tribute to what concrete, electricity
and modern engineering can do.

Our company manufactures lamps and lighting equipment for practicall
every moIZlerJ;/z lightz{zg need. If ytfu have aglz'ghtgngqprlo)bl em,{mrIanl oﬂicje/
will be glad to help you. Or write direct to headquarters—about lighting
JSixtures, the Westinghouse Lighting Division, Cleveland, Ohio—about
lamps, the Westinghouse Lamp Division, Bloomfield, New Jersey.
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the time of purchase but also while
the container is in the home.

Although coffee has been mer-
chandized in glass containers in the
past, the new Owens-Illinois tech-
nique of manufacturing Duraglas
presents the advantages of light-
weight containers which materially
reduce the shipping costs.

CULVERTS

Laminated of Pressure-
Creosoted Wood

INEXPENSIVE culverts that can be
rapidly constructed of prefabri-
cated wood members are finding
increasing usage in railway con-
struction, highway design, airport
drainage, in waste and storm
sewers, and in other locations
where their relative freedom from
maintenance problems is a desir-
able feature.

These culverts are made up of
pressure-creosoted wood members
which are assembled by unskilled
labor at the point where they are
to be used. Interlocking features
make it possible to install a culvert
with a minimum loss of time. An
accompanying series of illustrations
show a culvert that was completely
installed in three hours.

The prefabrication of the sections
used is accomplished by nailing the
individual members into laminated
sections up to four feet in length.
Side, top, and bottom sections in-
terlock and are field erected with-
out the use of additional hardware.
The design is such that every mem-
ber in the side sections has a bear-
ing surface for every top and
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Photograph at left was taken at 9 A. M., one at right at 12 noon. In the

elapsed three hours the laminated wood culvert was completely installed

bottom member, thus
maximum strength.

These laminated culverts have
sloping head walls and under-
ground curtain walls at both ends,
thus preventing erosion, back-
washing, and overflow. It is stated
that the pressure-creosoting of the
wood used results in exceptional
durability.

insuring

PLANETARIUM

For Navigation Studies and

the Astronomy of Position

WHAT is believed to be the first
basic advance, in several centuries,
in devices to simulate the move-
ments of celestial bodies and their
relation to terrestrial phenomena
has been developed by Fred Hag-
ner, of San Antonio, Texas, who
previously invented the Hagner
Computer, now in use by the
United States Army Air Corps for
air navigation.

The new instrument, the Hagner
Planetarium, is designed to facili-
tate a grasp of the principles of

The parts of the Hagner planetarium described on this page
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nautical astronomy, in their appli-
cation to problems of celestial nav-
igation, but the device also may be
set to solve the astronomical
(spherical) triangle, inherent in all
off-shore or air navigation ‘“argu-
ments.”

The planetarium consists of an
assembly of metallic rings and arcs,
graduated in hours and fractions,
and degrees, according to their re-
spective functions; a horizon, or
azumith disk, the center of which
represents the position of the ob-
server and the periphery of which
represents the observer’s horizon;
and two globes, one terrestrial and
one celestial (star), which are in-
terchangeable in the frame with
each other, and with the azimuth
disk.

Some of the functions of the
planetarium are: Identification of
stars and constellations, the names
of which may be read direct
through a sighting tube, after the
proper settings have been made on
the arcs concerned; determination,
in advance, of stars that will be
visible above the observer’s hori-
zon at a given hour of local time in
a given latitude; measurement of
the Sun’s altitude; determination
of true north, to check compass
error; computation, mechanically,
of a line of position for mariners;
reproduction of the Sun’s motion at
different seasons; demonstration of
differences in lengths of days in
various places; times of sunrises
and sunsets at different points on
the Earth,; differences of time in
different cities at any given instant;
determination of correct local time
at any instant; demonstration of
beginnings and endings of seasons.

ODOR ADSORBERS
Reduce Air-Conditioning
Costs

BECAUSE the new outside air in-
troduced in air-conditioning sys-
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tems consumes the bulk of the
conditioning energy, modern sys-
tems are being designed to re-
circulate a maximum of the total
air circulated. This maximum is,
however, limited to the health and
comfort of the occupants — which
requires from 15 to 30 cubic feet
of pure, odor-free air per minute
per person. By applying odor ad-
sorbers to the recirculated air, it
becomes possible to reduce the out-
door air supply to from three to
five cubic feet per minute per
occupant (more than ample for
oxygen requirements) and there-
by provide air-conditioning com-
forts at considerably reduced air-
conditioning costs.

Savings of this sort, afforded by
odor adsorbers such as the Dorex
type, are frequently as high as
$160 per annum for each thousand
cubic feet reduction in outside
air, or over 100-percent annual
return on the cost of the odor-
adsorbing installation. These in-
stallations may be applied to exist-
ing as well as new air-conditioning
systems.

Dorex odor adsorbers are the
commercial application of the gas-
mask principle. Employing special-
ly processed, highly activated coco-
nut shell carbon, they adsorb, or,
more simply, extract and hold,
odorous gases and vapors in a con-
densed state. Upon saturation the
carbon may be economically re-
activated and re-used.

RUBBER TRACKS
Efficiency of Army

Tanks Increased
WHEN the modern mechanized

army rushes over all manner of
rough terrain on “caterpillar”

tracks, anything that can be done to
contribute to the efficiency of the

Comfort, eﬂ-‘i'c'iéy, for ta.nks
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LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT
FOR IMMEDIATE DELIVERY AT UNUSUAL PRICES

HEAVY DUTY TWIN COMPRESSOR

Complete automatic twin
cylinder outfit fully equipped
with a heavy duty 4 H.P.
motor, air tank (300 lbs. test
—150 lbs. A.W.P.), automatic
adjustable pressure switch,
gauge, check valve, safety
valve and drainer, etc. De-
livers 150 lbs. pressure. Dis-
placement 1.7 cu. ft. per min.

Model SH T V4

12” x 24” tank A.C.
110 v. 60 cycle ..... $47.50

16” x 30” tank A.C.

110 v. 60 cycle $57.50
Large stock of air compressors,
Ya H.P. to 50 H.P. A.C. and
D.C., all voltages, 1 to 300
C.F.M. d’splacement, built for
all  requirements. ~ Additional
data on request.

Exhaust Fans, Bucket Blade,
G. E. A.C. 110 volt motors.

RPM. cu. ft. Price
per min.

9” 1550 550 $10.50
10” 1550 550 11.50
12”7 1750 800 16.50
16” 1750 1800 17.50
16” 1140 1650 25.00
18” 1750 2500 19.50
18” 1140 2100 28.50
20” 1140 2800 30.00
24” 1140 4000 35.50
R 24” 850 3800 38.50
Other voltages & frequencies available at slightly
higher priees.

Latest Model Compressor
Suitable for

FACTORY, LABORATORY or HOME
Quiet—Efficient—Powerful

General Electric Immersion Heaters

Suitable for

(1 KW raises temperature 100°F 3 gallons per hour.)
Fitted for 11%5” iron pipe thread. Can be used as
110, 220 volt or 3 heat 110 volt.

Ideal spraying outfit for all liquids such as paints,
enamels, etc. Can also be used for cleaning, tire
inflating, and general purposes. Equipped with

600 Watt ....... $6.00 1200 Watt ..... $ 8.75 General Electric, 14 HP. a.c. motor. Quincy air
750 ¢ ..., 6.30 00 ““ ..... 5 compressor, adjustable safety valve, and 100 lb. air
3000 Watt ..... $12.00 gauge. A heavy duty Plummer spray gun with 15

feet of hose. Weighs only 60 1bs. Price $39 so
L}

We have on hand a large vailety strip (space) Complete and ready for operation.

heaters. Quotations on request.
BRONZE GEAR AND CENTRIFUGAL PUMPS

Suitable for Marine, Labora- -y

tories, Factory, Home, Etc.
CENTRIFUGAL - o

No. 1 Centrifugal Pump only, inlet 4" outlet 14” Price $ 6.50 With A.C. motor $22.00
s T o i 3" i " « $13.50 « s “ $28.

No. 4 A
No. 9 “ i " o1K” 1”7 ¢ $1650 v ¢ “ $31.00

No. 1% Gear Pump only 34” Price $ 9.00 With A.C. motor $22.00
“ ““ o 1/4" [ 5710.00 a“ i “ 2

No. 2 $23.50
No. 3 “we e mge e 1150 < 4« §2500
No. 4 “ s« g1205Q “«  $2800
No. 7 e % N 3"  $15.00 * o ha $32.50
No. 9 o « 17w §1650 ¢ “  $25.00
No. 11 “ “ 11" +  $4850 “  on request

MOTOR DRIVEN FORCED DRAFT BLOWERS

TYPE H.P. R.P.M. CU.FT. MIN. INLET OUTLET PRICE
0 Yoo 1750 160 41" 33" $18.00
0% % 1750 350 615" 33" 20.00
1 % 1750 535 6 - 415" 25.00
1Y % 1750 950 %" 6 " 30.00
1" Y 1750 1900 91" T 65.00

PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.
OTHER VOLTAGES ON REQUEST.

PIONEER AIR COMPRESSOR CO., Inc.

120-s CHAMBERS ST. NEW YORK CITY, N. Y.
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LONGINES

.z

SIR HUBERT WILKINS has made priceless con- |

tributions to our knowledge of the vast polar regions
during eight expeditions to the arctic and antarctic. He
is the only man to explore beneath the polar ice by sub-
marine. Like other famous explorers, Sir Hubert Wilkins
made ext ive use of L i watches for navigation
and scientific observation. Sir Hubert Wilkins® per-
sonal watch is o Longines Chronograph.

THE WORLD'S MOST HONORED WATCH

No piece of equipment of the Arctic Expedi-
tion is more important than its watches. By
measuring the altitude of a heavenly body at
a precise second of time, the explorer
determines his position in unmapped terrain
within a matter of miles. Because of accuracy,
and dependability under difficult conditions,
Longines watches have been used by most
of the great arctic expeditions of the past
forty years.

The Longines watch that you may buy today em-
bodies the accumulated experience of 75 years of fine
watchmaking. Longines jewelers proudly show Longines
watches from $40;. also Wittnauer watches from
$24.75; products of

LONGINES-WITTNAUER WATCH CO., INC..
New York Montreal

LONGINES

/5% LFuncveraary YYetittes

GOLD MEDAL SERIES, EACH WATCH, $52.50
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equipment or of the operating crew
is highly desirable. Rubber is now
playing its part in this respect. By
cushioning tank treads with rubber
blocks it is possible to reduce the
wear and tear on the tank itself, to
operate the tanks at higher speeds
on paved roads, and to contribute
a certain amount of comfort to the
crew.

One of our photgraphs, taken in
a factory of the Goodyear Tire and
Rubber Company, shows tank track
blocks with these rubber pads at-
tached. It is said that thousands of
these blocks are being manufac-
tured under sub-contract for manu-
facturers of Army tanks.

TRAFFIC LINES

Glass Beads Increase

Night-Driving Safety

ANY way in which the visibility or
effectiveness of the traffic stripe on
highways can be increased during
the hours of darkness, will make a
worthy contribution to highway
safety.

One method, which is now being
experimentally employed in Cali-
fornia, uses glass spheres or beads
to reflect headlight beams and
hence to make the traffic stripe
more visible. The process of appli-
cation is quite simple. A bead dis-
pensing machine is placed directly
behind and avpproximately 18
inches away from the spray nozzle
of the paint rig. When in motion,
the rubber tired wheels of the
machine turn a fluted cylinder in a
hopper, which, by gravity, feeds
the glass spheres onto the wet
paint. As the lacquer dries, the
beads become embedded and firmly
locked into place.

It is not necessary to clean traffic
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Applying white lacquer and glass beads to a traffic stripe

lines when painted with beads. Any
small accumulation of road dust
collected between the spheres is
quickly removed by the action of
traffic.—California Highways and
Public Works.

EXTRUSION DIES

Graphite Lubrication Improves

Product, Protects Dies

To INCREASE the number of
“pushes” between successive re-
dressing operations on extrusion
dies, Revere Copper and Brass, In-
corporated, is using “dag’’ colloidal
graphite as a lubricant.

Extended tests have shown that
by using this form of lubricant it
is possible to increase the number
of pushes by an average of 20 per-
cent; of even greater importance
is the fact the improved surface
obtained with graphite-lubricated
dies will effect a considerable re-
duction in scrap produced by un-
satisfactory surface conditions in
the extruded products.

The method of applying the
graphite to the dies is simplicity
itself. Each time the dies are re-
moved for redressing, they are
coated with a graphite dispersion
using an ordinary spray gun. The
dispersion is made up from the
Acheson colloidal graphite concen-
trate, thinned with distillate of
200-second viscosity. This is suit-
able for dies that are still warm
from use. When dies are cold, the
dispersion is thinned further with
carbon tetrachloride.

The sections produced by the ex-
trusion process range from various
architectural shapes, such as win-
dow frames, sills, angles, T’s and
Z’s, to thin ribbed and corrugated
forms suitable for moldings and
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New rubber-tired tractor and versatile scraper

cover strips. Use of the colloidal
graphite has proved of greatest im-
portance with the thinner sections
where the decorative value of the
product may require a consistently
smooth, bright finish.

LIGHT CURRENTS

Electric Potential Set

Up in Light Beam

A POWERFUL beam of light can act
as a battery, so that electricity can
be collected from it at two different
points. This is indicated by the ex-
periments of Dr. Felix Ehrenhaft,
Director of Physical Institute of
the University of Vienna in the days
before Austria ceased to exist.

The experiments were made by
watching the behavior of minute
particles which floated in the air
in the path of the light beam, re-
ports Science Service. The particles
were surrounded by an electrical
field and sometimes they moved to-
wards the light, sometimes away
from it. This was due, Dr. Ehren-
haft believes, to the interaction be-
tween the field of the beam itself
and that induced around it. Similar
effects were obtained with mag-
netic fields, showing also that the
light beam is magnetized.

From these studies he concludes
that along the beam at different
points there must be differences of
electrical potential, as there are be-
tween the terminals of a dry cell,
though far smaller. Thus, theoreti-
cally, it would be possible to insert
electrodes into the beam at different
places, and draw current off, though
it is difficult to imagine how such
minute currents could be detected.

SCRAPER
Handles Materials From

Sand to Gumbo

A NEW, high-speed, hydraulically
operated scraper has been an-
nounced by the LaPlant-Choate
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Manufacturing Company, Incor-
porated, engineered and designed
for use with the new rubber-tired
tractor which the Caterpillar Trac-
tor Company is making available.
It is a high-speed scraper which
loads, transports at speeds up to
18 miles per hour, and spreads
earth or other material under its
own power. It is free from over-
head obstructions so that it can be
loaded by dragline or shovel, if
desired.

Finger-tip hydraulic control of
the scraper matches the hydraulic
brakes and steering of the tractor.
Hydraulic rear wheel brakes on
the scraper are operated simul-
taneously with the brakes on the
tractor. A low center of gravity
and correct balance eliminate bob-
bing, weaving, twisting, and the
danger of jack-knifing. This also
adds to the comfort of the operator.
The bowed design of the cutting
edge make loading easier and fast-
er; the guide arrangement insures
correct operation of the rear ejector
gate.

Extremely important is the hon-
eycomb construction of the bowl
bottom, an exclusive feature which
means much greater strength and
rigidity. Another “exclusive” is
the independent apron operation.

This permits uniform spreading of |

any material from sand to gumbo.

POWER ALCOHOL
Would be an Additional

Tax on Consumer

SPORADICALLY there crop up at-
tempts to introduce alcohol as a
motor fuel in the United States,
most of the attempts being based
on the assumption that the alcohol
would be made from domestic farm
products and hence would consti-
tute an additional source of revenue
to the farmer.

The subject of power alcohol has
been carefully studied by the Com-
mittee on Motor Fuels of the Ameri-
can Petroleum Institute and this or-
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WELDWOOD GLUE: Withstood 411
pounds per square inch, after soak-
ing — and the wood parted.

CASEIN GLUE: Failed utterly at 142
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World's largest manufacturers and distributors of Plywood
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for large can and glue manual
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Postpaid
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on ﬂashhght daylight, etc. Money back guarantee.

PHOTOBELL CORP., Dept. S5F
123 Liberty St., New York City

BENNETT BALANCE

Sensitive to 2/50 gram
Weighs up to 100 grams

Weighs to one decimal point farther than
the usual low-priced counter scales.

Made of tested materials. The Bakelite cup
is unaffected by practically any substance
that can come in contact with it: the tool
steel knife edge and agate bearing will give
long life and accuracy.
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these you desire.

$8.00 plus 40c Postage

TECH EDITORIAL SERVICE
26 West 40th St. New York

299




CARD AND I;IlllTll STEREO-MIRROR

(The modern
single picture
Stereoscope)

Pictures of every size appear in three
dimensions. — Money refunded if
not satisfied.

$3.50 Larger Size $5.00 i

We can furnish beautiful view cards
of romantic New England and of
the Atlantic Ocean.

NU- MIRRllR C0., Bridgeport, l:unn

The Morse Decimalizer

IR T

“3[-4]-5

i
O-1]-2

The DECIMALIZER shows in a few simple
manipulations just where to place the decimal
point in the result of any eomputation involving
several elements, part or all of which may be
declma]s—for example in such a probl

0432 4. 8) + (245 X .0093 x 36).
’I‘he DECIMALIZER removes that ‘‘decimal point
hazard’’ inherent in computations made with the
slide rule or otherwise.

Pocket size; durable (constructed of aluminum
and stainless steel); exceedingly smooth in action.
Furnished in leather case, with complete directions
for using. Price $2, postpaid, with extra, easily
interchnngeable scale which enables the instru-

perform extended multiplication and
dlvlslon 50 cents additional.
EORGE H. MORSE

G
927—28th Street South Arlington, Va.

POOR
EYESIGHT?

] Try the New

PIKE Electric

Reader

A boon for elderly
people and others
with poor eyesight.
Wonderful for doc-
tors, scientists and
draftsmen.

Write for free infor-
mation and details of
this new invention
that makes reading
matter 3 times larger.

| E. W. Pike & Co. Elizabeth, N. J.

COMPLETE HOME-
STUDY COURSES
and educational books,
slightly used. Sold,
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subjects. Money-back
guarnntee Cash paid
for used courses. Full
details and ulustrated 72-page bargain catalog FREE.

te today
NrI.SON (.0., 500 Sherman, Dept. E-243, Chicago
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ganization recently released the
following pertinent conclusions:

“The power alcohol idea has been
under consideration for over 30
years but is no more practicable
today than it was at the beginning.

“Alcohol cannot be manufactured
from farm products under present
and prospective conditions for less
than five to six times the cost of
gasoline.

“Mixtures containing 10 percent
of alcohol would consequently cost
around three cents a gallon more
than straight gasoline.

“Use of a 10 percent mixture
would increase the nation’s fuel
bill by $690,000,000.

“The claim that technical advan-
tages of alcohol-gasoline fuels jus-
tify their extra cost isnot supported
by facts.

“Europe’s experience with alco-
hol mixtures, instead of proving
their value as proponents have
claimed, showed clearly that the
scheme is not economically sound.

‘“Because farmers buy one-fourth
of the motor fuel consumed, be-
cause relatively few could actually
sell products to alcohol distilleries,
and because of adverse influences
on sales of other products, on soil
fertility, and on independent farm-
ing, the net effect of the power al-
cohol scheme on farmers’ interests
would be adverse.

‘“Pretensions that alcohol is
needed as a substitute forirreplace-
able oil supplies are answered by
the fact that petroleum reservesare
greater today than ever before,
while conservation methods are
still improving rapidly. Also that
methods already developed of syn-
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thesizing oil from coal assure a con-
tinuing supply of oil as far into the
future as any need can be foreseen,
at cheaper prices than are in pros-
pect for alcohol.”

PAPER SCIENCE

Electron Microscope Reveals

Differences in Coatings

PHOTOGRAPHS of paper pigments,
made with the electron microscope,
were shown by A. R. Lukens, C.
G. Landes, and T. G. Rochow of
the American Cyanamid Company
to demonstrate difference between
ground and precipitated calcium
carbonates to the Technical Asso-
ciation of the Pulp and Paper In-
dustry at a recent meeting.
Particles of calcium carbonate
pigments, such as used in making
the paper on which this magazine
is printed, are so minute that cer-
tain significant differences in their
structures escape observation with
the light microscope. However,
photographs taken under the ex-
traordinary power of the electron
microscope make these differences
in pigments prepared by different
methods clearly apparent.
Electron micrographs at a mag-
nification of 36,000 times natural
size showed that a typical pre-
cipitated calcium carbonate (pre-
cipitated chalk) is made up of
tiny elongated crystalline prisms
massed together to form groups
having extremely porous internal
structures and rough external sur-
faces. In contrast, a new type of
pigment, called Cal-Micro and pre-

Electron micrograph at left (approximately 18,000x) shows calcium car-

bonate to be made up of tiny, elongated crystalline prisms.

Compare

definition with photo (right), made with light microscope, about 1000x
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pared by a special process involv-
ing water-grinding of natural
calcite rock, is shown to consist
of solid, non-absorptive rhombs
and fragments. Photomicrographs
made with a light microscope, at
2000 times natural size, shown for
comparison, failed to reveal com-
plete details. [Photos were reduced
one half for reproductions.—Ed.]

The important differences be-
tween these ground and precipi-
tated pigments in use lies in the
proportions of adhesive (casein)
required by each to form a satis-
factory coating for high-grade
paper. The lower casein require-
ment of Cal-Micro is explained by
the non-absorptive structure of its
particles, the report stated.

This is the first application to
paper pigments of the electron
microscope, by which minute ob-
jects can be pictured at as much
as 100,000 times natural size. The
instrument used in this investiga-
tion is the first one commercially
built in the United States.

GREAT BASINITES

Artifacts in Caves

Date Early Indians

WHILE evidence of an immediately
post-ice-age culture, perhaps 10,-
000 years old, has been accumulat-
ing for several years just east of
the Rockies, the Great Basin region
across the Continental Divide re-
mains much more of an enigma.

Dr. Julian H. Steward, of the
Smithsonian Institution’s Bureau
of American Ethnology, explains
that, immediately after the retreat
of the ice, the barren land of today,
deluged with heavy rains, was
much more fertile and inviting to
human beings. There were deep
lakes and broad rivers. Windswept
waves of the lakes beat against the
rocky shores and created large
underwater caves. Then came the
dry period which, with a single in-
terruption, has continued to the
present. The lake levels sank. One
after another, the caves were left
high and dry, affording excellent
shelter for human beings of a low
culture level who seem to have
drifted into the Great Basin. They
left artifacts scattered over the cave
floors.

Thus the present evidence, Dr.
Steward says, indicates strongly
that parts of the region were occu-
pied between 10,000 years ago and
the first appearance in the south-
west of the Basket Makers—prob-
ably less than 2000 years ago. The
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story of 8000 years remains to be
reconstructed from such bits of
evidence as can be uncovered by
the spades of archeologists.

WIRE HOLDER
Ancient Trick Applied To

Modern Purpose

A DEVICE based upon an old Chinese
trick has recently been placed on
the market for use in holding wires
in position. As one of our photo-
graphs shows, the woven material

Wires, cables,
or ropes
may be

suspended
from hooks
or otherwise
by the use of
simple modern
version
of an
old Chinese
trick

of the wire holder is slipped into
place and suspended from a hook
or other fastening. As the device
stretches it tightens around the
wire, holding it firmly. Telephone
wires, radio aerials, or almost any
type of wire, cable, or rope can be
held in place by this device.

METAL USE

Increases with Greater

Applications of Plastics

ODD as it may seem at first glance,
the rapidly expanding use of plas-
tics will boost and not decrease the
use of metal. The substitution of
plastics for metals in certain parts
of commercial and household ma-
chines will reduce costs of produc-
tion substantially, according to Dr.
A. A. Bates, manager of chemical
and metallurgical research for
Westinghouse Electric and Manu-
facturing Company. “The result
will be increased demands for the
machines, leading to a larger vol-
ume of production and use of more
metal in parts that plastics cannot

replace,” Dr. Bates said. Recalling |
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ANYONE without
experience can now
make, for a few
cents each, valuable
articles from copper,
aluminum, pewter,
brass or silver, and
give them a beauti-
ful hand hammered
finish. A fascinating
new hobby or a
means to earn

money.
The ARTIZAN
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hammers,
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A whole toolshop in your
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TRIAL

FREE B4-page CATALOS

Describes all Handee
Products and their wide
upé)licntion in crafts
and industry all over
the world.

Order either tool for your
own hobby enjoyment or asa gift.

CHICAGOWHEEL& Mig.Co. St e e MRS EL:

The Binary Slide Rule
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ﬁé\g‘ Add and Subtract Scales.

8 Gives Trig. functions to

@i/ 1 minute from 0 to 90
degrees. The
vided scales are on white
enameled aluminum. Per-
manently accurate. Dia.
814", Large flgures and
graduations eliminate eye-
strain. Exceptional value
and utility. Price with instructions $5.00, cash or
C.0.D. Circulars free. Your money back if you
are not entirely satisfled.

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

engine-di-

Learn How To Patent and Sell

Your Invention
Get the newest copy-
righted Book on pat-
ents, ‘“How To Protect
Your Invention” — just
printed. This book
guides you from the
first step toward pat-
ent protection to final
profit making from your
invention—how Patents
protect you, facts about
Royalties and modern
marketing. Take no ac-
tion until you read this
new book; but act at
once in mailing your
request to us. Know what steps to take to secure
patent. Reasonable fees—conscientious counsel—easy
payment plan. Write for this new FREE Book today!

McMORROW & BERMAN

REGISTERED PATENT ATTORNEYS
175-E Barrister Building Washington, D. C.
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WELDER'S GUIDE

Electric and Oxy-Acetylene
An Aid to Better Welds

RACTICAL, concise information —

with questions and answers—on
the theory, practical operation, and
maintenance of all welding machines.
Audels Welders Guide covers: Funda-
mental welding methods; Electric,
oxy-acetylene, thermit, and Unionmelt
welding; Welding sheet metal; Spot
welding; Pipe welding; Welding pres-
sure vessels; Welding aluminum, cop-
per, brass, bronze, and various other
metals; Surface hardening; Hard fac-

ing, and so on.

Over 400 Pages $1 i

Fully Illustrated Postpaid
ELECTRONIC DEVICES

and their applications
By E. P. Anderson

OR engineers, students, and electri-

cal workers who want to keep
abreast of this rapidly developing
frontier of science. Comprehensively
deals with all phases of electronic de-
vices, such as: Photronic cells and in-
struments used with them; Smoke and
illumination control; Relays and am-
plifiers; Circuits; and a multiplicity
of practical industrial applications of

these devices.
Over 200 pages $2 postpaid
Order from

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

THE TOOLS OF THE CHEMIST,
THEIR ANCESTRY AND
AMERICAN EVOLUTION

By Ernest Child

A HISTORY of the manufacture

of laboratory apparatus and the
part it has played in the development
of American chemistry. Entertaining
and instructive, the book describes
the events and personalities that were
responsible for the creation and
growth of chemical laboratories in
the United States, with appropriate
emphases on the European back-
ground from which they sprang.
(220 pages, profusely illustrated).—
$3.60 postpaid.

For Sale by

SCIENTIFIC AMERICAN
24 West 40th St., New York. N. Y.
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the olden days, a time when the
automobile was replacing horse-
drawn vehicles, and comparing it
with the present trend in plastics,
he said that “it was then predicted
that all blacksmiths would be
thrown out of work, but . . . the
automobile industry now employs
more blacksmiths than were em-
ployed before.”

“We now have plastics which,
weight for weight, are as strong as
steel. Since we can mold plastics
into almost any shape, they sim-
plify fabrication by eliminating
many of the screws, bolts, and riv-
ets which take up so much valuable

| time in the manufacturing process.

Many of the plastics are also fire-
proof and acid resistant. Most of
them are not affected by water, so

ALEXANDER KLEMIN

Aviation Editor, Scientific American.
In charge, Daniel Guggenheim School
of Aeronautics, New York University

THE new Lockheed-built Army
Air Corps interceptor-pursuit,
the P-38, equipped with the 1100-
horsepower Allison engines, is said
to have broken many speed rec-
ords and to have shown tremen-
dous climbing ability. With new,
fast bombers capable of flying at
30,000 feet and higher, and with
the advent of pressure cabins, the
pilots of the interceptors must be
prepared to go to 34,000 feet, or
higher. If the cabin of the inter-
ceptor cannot be supercharged
(because of weight and perform-
ance requirements), then the pilot
must be ‘“supercharged,”’ if he is
to retain his efficiency at high alti-
tudes, or even survive. With the
advice of the Mayo Clinic, Lock-
heed Aircraft has recently made an
experiment in supercharging its
ace test pilot, Milo Burcham, and in
safeguarding him against aeroem-
bolism or aerial ‘“bends,” which are
similar to bends experienced by
deep-sea divers who come to the
surface too fast.

Medical authorities are quite

certain that man cannot long sur-
| vive above 18,000 feet unless arti-
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that they wear longer when ex-
posed to the weather.”

Looking into the future, Dr.
Bates said that the development of
the airplane will probably lead to
increased use of both plastics and
metals. Small airplanes in which
plastics are used because of their
simplicity and adaptability to
streamlining may have the same
effect on the aircraft industry that
the flivver had on the automobile
industry.

“After the war is over we may
expect a flood of these small planes
to come off the production lines at
prices that many people can afford.
Commercial transports will prob-
ably continue to be made of metals
for many years,” predicted Dr.
Bates, in conclusion.

Supercharging the Pilot

Aeroembolism Prevented by Pre-Flight

Administration of Oxygen

ficially supplied with oxygen. He
has an even more serious weakness,
however. When the pressure is
lowered, the gases in his system ex-
pand. The less the pressure, the
greater the expansion, and the
faster the climb to high altitudes,
the greater the danger to the avia-
tor. One of the gases in the human
body is nitrogen. When this ex-
pands, it forms bubbes in the tis-
sues and blood stream, and the re-
sultant aeroembolism connotes

temporary paralysis and even un-
consciousness. Since a modern pur-

Breathing pure oxygen, and ex-
ercising leisurely, the airplane pi-
lot soon becomes ‘“supercharged”
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Still breathing oxygen, the “supercharged” pilot climbs into his plane

suit can dive to the ground at 600
miles an hour, unconsciousness for
even a short period means great
hazard. The case for ‘“supercharg-
ing” the pilot is convincing, and
the necessity all the more impera-
tive when planes can climb at a
mile a minute.

The Lockheed experiments with
Mr. Burcham are based on a com-
paratively simple process devel-
oped originally by the Mayo Clinic.
Before a high-altitude flight, the
pilot exercises for 30 minutes. The
combination of exercise and oxy-
gen eliminates the nitrogen from
the body. On the advice of the Mayo
Clinic, Lockheed built a special de-
compressor room near its test
hangar. The equipment consists of
bare essentials—a stationary bi-
cycle, oxygen cylinders, inhalation
apparatus, complete set of oxygen
fittings, and emergency oxygen
flasks. To decompress or ‘super-
charge’ himself, the pilot dons the
inhalation apparatus, consisting of
a naval face mask, breathing bag,
and rubber tube connected to the
oxygen cylinder, turns the valve to
start the flow of oxygen, and then
begins to pedal the bicycle. The
pace set is equivalent to walking
at the rate of- 2% miles an hour,
and is maintained for 30 minutes.
To prevent becoming overheated,
the pilot exercises in light clothes.
From the time he starts breathing
oxygen in the decompression room,
however, until he has nosed his
plane back to lower altitudes, the
pilot cannot take a breath of
‘“fresh air.” One whiff of air con-
taining nitrogen would undo all
his supercharging effort and ex-
pose him to the “bends.” As a re-
sult, the pilot puts on his flying
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suit in the decompression room,
while still “hitched” to the oxygen
cylinder. Before leaving to climb
into his ship, he switches to a small
portable oxygen flask which is car-
ried to the plane, where the pilot
connects his inhalation apparatus
to the plane’s oxygen tanks.

Mr. Burcham was examined be-
fore and after these tests, and
rapid flights to well above 30,000
feet proved entirely successful.
Marshall Headle, chief test pilot
for Lockheed, believes that to make
the new fighting planes fully effec-
tive, decompression rooms should
be made available to all combat
pilots awaiting the call of duty.

PLANE LOCATION

Triangulation-Plus

Spots Transports

A THOROUGHLY practical method
of locating the exact position of a
transport in the air has been an-
nounced by J. R. Cunningham,
Director of Communications for
United Air Lines. The airplane,
equipped with a high-frequency
radio transmitter, emits a signal
from time to time. On top of a
building at the terminal a large
metallic frame is rotated by an
electric motor. When the antenna
is bearing directly on the airplane
and receiving a signal of maximum
intensity, automatic equipment in-
dicates the bearing of the craft on
a map in the dispatcher’s office.
Given two stations communicating
with each other at a known dis-
tance apart, and the bearing of the
plane from these stations, it is a
simple matter to secure the loca-
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that made it possible for the ancients
to perform miracles? These wise men of the
past knew the mysteries of life and personal
power. This wisdom is not lost—it is with-
held from the masses. It is offered freely
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free books ““Pat-
ent Protection’’
and ‘“Selling In-
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DRAFTEES

Army life isn’t so tough;
don’t let it scare you. But,
just the same, save yourself
some rough times by know-
ing your job.

MILITARY
BASIC
COURSE

By Capt. Frank X. Cruikshank

is a handy, pocket volume that
gives, in understandable language, the
whole story of Army operations: drills,
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caring for wounded, etc.—paper binding,
$1.10 ppd.; Fabrikoid, flexible cover,
$1.85 ppd.

For Sale by
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THE AVIATION MECHANIC

By Carl Norcross and James Quinn

THOROUGHLY up-to-date and com-
prehensive in treatment, the text
of this book deals with the construction
and maintenance of modern airplanes
of every type—civil and military, large
and small. After introductory material
about the airplane and how it flies, the
text goes on with the construction of
planes and their maintenance, describ-
ing materials and methods. Through-
out the book the reader is lead by sim-
ple step-by-step methods which present
facts in easily assimilated form. (564
pages, 6% by 9 inches, a large number
of photographs and drawings.)

$3.60 postpaid
Order from
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Adaptability to training purposes, for use in the C.A.A. Flight Training
Program, is one of the features of the Taylorcraft Tandem plane shown

tion of the aircraft by drawing two
lines on the map and seeing where
they intersect. Then the pilot can
be told, by phone, where he is if
and when he needs such informa-
tion. The artist’s sketch actually
indicates four stations at work, one
at each end of the airway and two
off the airway, but this is merely
to provide a check. The experi-
mental tests proved highly suc-
cessful and standard usage will

follow. Our readers will readily
grant the utility of this device,
which, while not quite new in prin-

ciple, is efficient and rapid in
operation—A. K.

PLANE CONVERSION

Sport Plane Converted to

Tandem Military Trainer

WITH the enormous number of
young men who are learning to fly
under the auspices of the Army
Air Corps or the Civil Aeronautics
Authority, it is essential to have
efficient, modern, training planes at
the most reasonable prices pos-
sible. The manufacturers of the
light planes of today, who have
indeed brought prices down and
production up, have met the situa-
tion splendidly by converting their
side-by-side cabin two-seaters
into two-place tandem planes, with
instructor behind the pilot. Thus
Taylorcraft Aviation has brought
out a Taylorcraft Tandem, adapted
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for training purposes. With seat
cushions removed there is full pro-
vision for seat and back parachute
packs. Other interesting features
are ball-bearing, self-aligning con-
trols, giving the smooth operation
necessary for instruction purposes.

Seats are quickly adjustable to
take tall or short students. There
is a single exhaust and an efficient
muffler. Specifications indicate how
our light planes are increasing their

Airplanes can be success-
fully located while in flight
by using the method devel-
oped by United Air Lines.
The plane’s radio trans-
mitter sends out a signal at
regular intervals. These
signals, picked up by two
or more receivers, give data
for triangulation on a map

performance. With a 65 horsepower
Lycoming, Continental, or Frank-
lin engine and a gross weight of
1200 pounds, top speed is 102 miles
per hour; cruising speed, 92 miles
per hour; service ceiling, 15,000
feet; rate of climb, 600 feet per
minute; range, 300 miles; landing
speed, only 35 miles per hour.
Wing area is 180 square feet; span
35 feet, 5 inches; overall length 22
feet, 9 inches.—A. K.

CRASH BLAME?

CERTAINLY the regulation of air-
craft has been a political football.
First we had the Aeronautics
Branch of the Department of Com-
merce; then an independent Civil
Aeronautics Authority; and now a
Civil Aeronautics Administration
back in the Department of Com-
merce. It would be infinitely bet-
ter to have the important task of
regulating aircraft safety left in
one particular bureau, board, or
what-not long enough for its func-
tioning to become effective. But, on
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the other hand, it is entirely unfair
to place all the blame for the recent
airline crashes on the Civil Aero-
nautics Administration as at pres-
ent constituted. No board in the
world, whatever its composition or
organization, can guarantee safety;
this is a complex problem of regu-
lation, radio, instrumentation, fly-
ing and ground personnel, and a
thousand and one items.—A. K.

TWENTY YEARS AFTER

Aviation Communication
Makes Mighty Strides

THE air transport industry, the
Post Office Department, and cities
along the San Francisco-New York
airway recently celebrated the
20th Anniversary of the first trans-
continental day-and-night flight of

Captain Jack Knight

1921. Featured in the observance
was Captain Jack XKnight, of
United Air Lines, pilot with 2,400,-
000 miles to his credit, who covered
the entire night portion of the flight
from North Platte to Chicago with
the aid of farmers’ bonfires. What
a long way air transport in the
United States has moved from
those early days, and what mag-
nificent aids to navigation have re-
placed the rudimentary devices!
Quite recently there have been
important developments in air-
craft radio communications. Thus,
the Civil Aeronautics Authority is
installing ultra-high-frequency
radio-range stations between Chi-
cago and New York. The ultra-
high-frequency range is superior to
the low-frequency type now in use
because of its fidelity of transmis-
sion and freedom from static. Fre-
quencies range from 119,000 to
126,000 kilocycles as compared
with the present 200- to 400-kilo-
cycle band. Similar installations
will be made on all the nation’s
airways. To match the new radio
ranges, United Air Lines has begun
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the installation of 100 special radio
receivers on its entire fleet of
mainliners at a cost of nearly
$100,000.

United announces other ambi-
tious undertakings in aircraft ra-
dio communications. After months
of research and development by the
airline and the Federal Telegraph
Company, new 5000-watt radio
transmitters are being erected,
which are described as the most
powerful aviation transmitters in
the world. Superseding the 400-
watt transmitters now in use, they
will operate on ten different fre-
quencies, and planes will now be
able to hear ground stations under
all weather conditions. With the
new transmitters, there will be in-
stalled on the transport planes new
combination receivers and trans-
mitters, also operating on ten fre-
quencies, any of which can be au-
tomatically selected by the pilot.
Using this light, compact unit,
pilots of a plane in flight over
Cheyenne were able to talk to
ground stations on the Pacific and
Atlantic Coasts simultaneously.

A third and highly impressive
project of United’s communications
experts is the construction of a

Control units used in connection
with the new radio installations
described on this page. Shown
also are the special typewriters
and record forms used in keep-
ing complete and accurate logs
of all voice communication be-
tween ground and airplanes

new antenna. It is 1200 feet long,
500 feet wide, and 100 feet high,
covering an area of 600,000 square
feet. Around each of the four poles
of the antenna there is strung a
quarter-inch  copper-clad steel
wire. The new antenna gives a
greatly amplified signal because of
its directional characteristics. The
receiver is absolutely silent, until
it is automatically switched on by
signals from planes or ground sta-
tions. Receiver, transmitter, and
antenna are all linked with a com-
munications center where the radio
operators are stationed.—A. K.
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Low-Cost
Power Tools

Save Time, Money and Labor

The new Delta low-cost
ower tools are splendid
or light metal or wood-

working in yourownwork-

shop. They are compact,
rugged, portable—and sur-
prisingly low priced. They
enable you to turn out
better work in a fraction
of the time required with
hand tools —and eliminate all
the drudgery. They are accurate,

i efficient and embody many basic
A improvements and exclusive fea-

tures. Thousands of craftsmen

use them.

Send for CATALOG
containing complete descrip-
tions, prices and photographs of
Delta Citcular Saws,Lathes, Drill
Presses, Scroll Saws, Band Saws,
Shapers,Jointers and Sanders. It
is a complete guide book and
| will be sent to you FREE

DELTA MFG. CO.

i 675 E.Vienna Av.,Milwaukee,Wis,

WANT a new business profes-
sion of your own, with all the
trade you can attend to? Then
become a foot correctionist,

and in a few weeks earn big income in service fees—
not medical or chiropody—easy terms for home train-
ing, no further capital needed, no goods to buy, no
agency. Est. 1894. Address

Stephenson Laboratory, 8 Back Bay,

Bosten, Mass.

ALNICO MAGNETS

Strong

enough to
I7 FLoaTSa balance in
L= mid - air
Can be used

for hundreds of experiments. 31 10
Pair
By placing a 715 oz. slug of ALNICO
in a soft-iron yoke or frame, it will
nre 30 1bs. if in_ contact with a
polished surface. Complete... .5300
BLAN, 64-L10 Dey St., New York
5 D D B Bh G &5 G G D G 0ED G B A

Established 1853 —|
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET

and
74 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation

BLACK LIGHT
(Ultraviolet)
Lighting outfits and U.V. lamps for all purposes.
For — Oil Sand Recognition, Necrotic Diseases,
Criminal Investigation, Medical and Chemieal
Research, Spectacular and Stage Effect. Germici-
dal Destruction, Laboratory, Fading Tests, etc.
Write for Information and Catalogs.
KEESE ENGINEERING CO.
Hollywood, Calif. Dept. 8 FL
Lighting Engineers for 50 years
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WILLO SINGLE
PRINT DRYER

LOW PRICED dryer that is sound in

desngn and construction. Heatmg ele-
ment is deslgned to use a minimum of
current, giving a uniform distribution of
heat over the entire drying surface. Canvas
is pre-shrunk, and is quickly removed for
washing. Takes prints up to and includ-
ing 11”7 x 14”7 and comes complete with
Underwriters’ approval cord.
Drles prints in a few minutes.

Pri
FERROTYPE PLATES

nY%” x 14%"” .. ..
Mail Orders Filled.

.$1.25 each
Write Dept. S.A.D.

32d St. near 6th Ave., N. Y.
World’s Largest Camera Store
Built on Square Dealing

SELECTED USED CAMERAS

35mm Argus A, F45 Argus ............. $ 4.50
35mm Ansco Memo (new model), F3.5

Memar, Agfa ......... ...l 19.50
35mm Leica D, case. F3.5 Elmar, F. P. .. 67.50
35mm Wirgin, F4.5 Vario .............. 12.50
35mm Dollma II, F2.8 Tessar, Compur Yo
1& V P Foth Derby, F2.,5 Foth, F. P. .... 16.50
15 V.P. Thagee Parvola, F3.5 Tessar,

Compur Rapid ....................... 27.50
15 V.P. Kodak Pupille, F2 Xenon, Compur 32.50
15 V.P. Kodak Bantam, F45 K. A. ..... 15.00
1;2 120 Super Sport Dolly, F29 Trioplan, e
620 Kodak Duo, F3.5 Compur Rapid . 32.50

214x214 Super Ikonta B., case. F2.8 Tes-

sar Compur Rapid ................. ... 110.00

214x314 Kodak, F4.5 K. A.,, Compur ..... 20.00
21%4x414 Voigtlander Bessa, F4.5 Skopar,
Compur. ...........sscoemmeceset e 19.50

9x12cm Welta D. E.,, F4.5 Xenar, Compur 37.50

9x12cm Cameras S. E,, F6.3, Vario ....... 11.50
9x12cm Ideal B, case. D. E. F45 C. Z.,

(el3 i1+ )i i8] R BB 5666000600000 8600000500 64.59
10x15cm Voigtlander Bergheil, Skopar

(ol 1 o1 506080 000006BEA8086 66800000 32.50
214x214 Korelle Reflex, F3.5 Victar, F. P. 54.50
314x414 R. B. Graflex Ser. D. 6” F4.5

Tessar, F. P. .iccvivaewenanven suiwsies 79.50
4x5 R. B. Graflex Ser. B., 5X7 B&L Tes-

sar, F. P. oeiinaisiiaisivaii 59.50

10-DAY MONEY BACK GUARANTEE
Send all Mail Orders to 142 Fulton St.

MK GER AN GEm EEE S Sae GINE S EE GEE S
Abe Cohen’s Exchange, Inc.

142 Fulton St., New York, N. Y.

Send me FREE Copy of the new 108-page, I
MASTER CATALOG of CAMERAS—1941 Issue. '

Address
“The House of Photographic Values”

ABE COHEN'S EXCHANGE

142 FULTON ST.- NEW YORK, N. Y.~ 336 MADISON AVE.
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Conducted by JACOB DESCHIN, A.R.P.S.

Three-Color Printing Simplified

ORE amateur workers than you
can shake a stick at have been
scared away from color photography
by the bugaboo of lengthy processing
and other matters. It is true that
such a process as carbro, for example,
is rather involved for the average
worker, but this should not deter him
from making color prints; there are
now on the market several color-
printing processes that provide a
simple routine. One of these is the
Chromatone Process, which was de-
scribed here upon its announcement
several years ago. The latest to make
its appearance is the Iso-Color Process,
which introduces a new idea in color
printing, one of the principal advan-
tages of which is that it simplifies the
procedure and thereby cuts down the
working time to well under an hour.
Iso-Color is a dye-coupling process,
similar to the Develochrome mono-
chrome toning method discussed last
month. Developing and toning of the
three prints required to make up the
finished three-color result are done
simultaneously, the black silver image
being later eliminated by bleaching.
Three separation negatives form
the basis of this as of other color-
printing methods. These are obtained
either directly by exposing three films
through three filters in one camera,
or by ‘“separating” the colors in a
transparency, such as Kodachrome.
Several firms have introduced the
service of making separations from
Kodachrome at nominal prices so that
at the start, at least, you need not
be concerned about this end of the
routine.

The Iso-Color Process . calls for
nine separate steps. The basic mate-
rials are furnished in a kit. Other
chemicals, such as hypo, sodium sul-
phite, and potassium bromide, are

presumed to be part of every dark-

Figure 1: Stripping
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room worker’s normal stock, and ace-
tone is readily obtainable. Besides
these, the following materials are
required: Chromatone Print Paper
(the stripping film); support paper
(any smooth, white paper of suitable
weight) ; sheet of plate glass or other
hard, flat material for assembling the
final print (should be somewhat

larger than the prirt to be made);
flat squeegee; gummed paper tape
one inch wide; brown bottles, three
4-ounce, two 16-ounce, one gallon.

Full particulars and the necessary
formulas are provided in the instruc-
tion booklet packed with the.kit, so

Figure 2: Stripped

we shall give merely an outline of
the process, just to give you an idea
of how it is done. We recommend
starting out with a set of separation
negatives ready-made for you from
one of your own Kodachromes. The
printing time for the red, yellow, and
blue images will vary, but the differ-
ence in exposure will also be indicated
for you by the makers of your
separations.

The key to correct exposure is the
negative from which the red image
is to be made (the negative that was
exposed through the green filter in
making the separations). A test print
of a section is made as in ordinary
black-and-white printing and is de-
veloped in the red developer and
fixed. After this the worker selects
the exposure necessary to turn out a
black-and-white print of good quality.
This exposure time is used to deter-
mine that of the other two negatives,
which may be dore simply by follow-
ing the printing ratios indicated for
your ready-made separation nega-
tives.

Development is the second step.
This takes five minutes at 65 to 70
degrees, Fahrenheit. Each print is
developed in its own color developer,
one for the red, the second for the
yellow, the third for the blue. Since
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Figure 3: Squeegeeing

all solutions must be discarded after
one use, one tray may be used suc-
cessively for each of the three baths,
though it is obvious that three trays,
one for each color, would be more
convenient. After development, rinse
auickly in runnirg water, and fix in
the hypo-sodium bisulfite bath for
five minutes.

All the foregoing steps are carried
out by the light of the Wratten OA
safelight. The room lights may now
be turned on.

Bleaching is the fifth step. The
prints are taken from the hypo, with-
out rinsirg, and are placed in the
bleach for about two minutes. What
happens here is a small miracle. When
the exposed print was placed in the
color developer it developed a black
as well as a color image. After the
bleach only the color image remains,
the silver image having been bleached
away.

The prints now go into the hypo
solution, without rinsing, and stay
there until the yellow stain disap-
pears. Then comes washing, which
takes only two to five minutes in run-
ning water.

The next step calls for stripping the
film away from its paper support.
This comes off very easily, and the
paper support may be saved to use
for the firal assembly.

Figure 4: Taping
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The support paper is soaked in
water for about five minutes and then
placed gelatin side up on a glass or
other flat, waterproof surface. The
prints are now assembled by super-
imposing the red on the yellow print
and the blue on the red, all in perfect
register, using a squeegee to fix each
print firmly in place. The final detail
is to tape the print down with one-
inch gummed paper tape on all edges.
In this conditior it dries, and the re-
sult is your first three-color print.

Dogs Can Pose

GIVE a dog a comfortable place to sit
or lie down and you will have no
trouble getting him to pose for ‘you,
as did this one, “Black Michael.” An
easy chair with a soft seat was just
the thing on the night we were shoot-
ing Michael. We had tried a harder
seat before, but no soap; he’d rather
have the hard stone floor. Once on
the soft seat, however, we could have
had him posing for us all night. A

1000-watt main source light and a
No. 2 Photoflood as an accessory light
provided enough illumination for good
exposures at f/4 and 1/50 of a second.

Developing Contrasty
Subjects

WI-IERE the subject photographed
is illuminated with very contrast-
inglighting, normal development usu-
ally results in shadows without detail.
One worker, confronted with such a
problem, hit on the idea of cooling the
developer down to about 50 degrees;
that is, to a point where the developer
is practically inactive. He then
placed his film-loaded reel into the
tank, closed the top and allowed the
film to soak in the developer solution
for about 3 to 5 minutes. He next
poured off the developer, gave the film
a quick rinse, and poured in plain
water, where the film remained for
about 15 or 20 minutes. The tempera-
ture of the water was raised to about
70 degrees. This warmed the devel-
oper that had soaked into the film and
allowed development at a very slow
rate, giving an opportunity for the
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Movie Opportunity Ne. 45]__-

"/ should tell him
theyre taking movies!”

OUR fish stories in movies need

leave nothing untold! And to z//that
you and your family see and do, per-
sonal movies will add keener enjoy-
ment that’s permanent, not just of the
moment.

But remember—it takes a fine camera
to get movies you’ll be proud to show.
So startwithaFilmo, built by the makers
of Hollywood’s preferred studio equip-
ment. Film saved will soon repay Filmo’s
slight extra cost. And Filmo simplifies
movie making. Just sight through the
spyglass viewfinder, press a button, and
what you see, you get, in sparkling black-
and-white or in fxll, natural color.

See Filmos today at your dealer’s, or
send coupon for free movie booklet.
Bell & Howell Company, Chicago; New
York; Hollywood; Washington, D. C.;
London. Established 1907.

Only a FILMO 8
offers dll these
features:

® A lifetime guarantee!
® “‘Drop-in’’ threading
.. no sprockets.

® Built-in mechanism
for slow-motion and
animated-cartoon
filming.

® Automatic sealed-in
lubrication... no
oiling.

® A basic camera with
versatility tokeep pace
with your progress.

ONLY $4050
Makes movies for a few
cents a scene

With three-lensturret head,
from $109.50

Prefer 16 mm. film? See Filmo Auto
Load, ace of magazine-loading motion
picture cameras, priced from $115.

MAIL COUPON FOR FREE MOVIE BOOKLET

BELL & HOWELL COMPANY

1838 Larchmont Ave., Chicago, Ill.

Please send free ( ) 16-page booklet about Filmo
8 mm. movie equipment; ( ) information on
16 mm, movie cameras.

PRECISION-MADE BY

(5ol £ Howell
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BETTER
PICTURES

ARE EASY TO TAKE...

. . . if you know
a few of the simple fundamental
requirements. Once you find out
how your camera works, learn how
to make correct exposures, and
master the basis of composition,
your camera results will show im-
mediate improvement. You need
not wade through text books, dry
treatises, in order to obtain this
information. Into *So You Want
to Take Better Pictures,” the
autho., drawing on a varied experi-
ence in photography, has packed
just the things you need to know.
Questions and problems have been
anticipated, answered in detail, for
the camera owner who has his de-
veloping and printing done at the
photo shops. Written as a running
story of your camera and how best
to use it.

Chapter Summary:
What Your Camera
Does: Equipment for
Better Photography: In-
door and Outdoor Pic-
tures: Portraits; Action
Photography: Candid
Pictures; Angle Photog-
raphy: Color; Tricks
with Your Camera:
Troubles and How to
Overcome Them.

"SoYouWanttotake

BETTER PICTURES"
By A. P. PECK

Associate Editor,
Scientific American

N the 210 pages (16 chapters)

is all you need to know to guide

you along the path to better photog-

raphy. Dozens of illustrations help
to explain the text. Board covers.
per

$ Copy

(Plus 10
cents postage)

Order direct from

MUNN & CO., INC.
24 West 40th Street, New York City
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! shadows to come up without blocking
| up the highlights.

It is important,
when attempting this method, not to
agitate the tank when filled with
water because this may shake off the
developer and dilute it too greatly.

Angle the Easel

‘““mHE greatest thrill of my life came

when I learned about angling the
easel,” an enthusiastic professional
worker told us recently. He found
that in making portraits a sharp turn-

T o o =

4

“Ivy”

ing of the easel off vertical gave him
an entirely new and lively impression
of the subject that appeared static
when printed in the usual way. Like
other deviations from the straight and
narrow path of straight printing, this
method must be practised with some
caution and considerable exercise of
good taste. “Ivy,” reproduced here, is
an example of moderate easel-angl-
ing, enlarged from a negative in
which the head was vertical and in-
cluded about half the boy’s figure.

Waxing Prints

o GIVE prints a sprightlier appear-

ance, a wax rubbing down is often
employed. An effective method is to
use the following formula: dissolve
800 grains of mastic in a quart of
spirits of turpentine; to this add 16
ounces of melted white wax well
stirred. Then put this preparation in
a warmed jar and when it has cooled
apply it with a flannel to the print,
rubbing well. When you have fin-
ished, you may observe a few streaks
due to uneven application of the wax.

| By warming the print for a few min-

utes, the streaks will disappear.

land 2, not 1 to 2

RECENTLY we were called to task for
using the term, ‘“one to two” when
indicating that a certain stock solu-
tion was to be diluted one part stock
to two parts water. The gentleman
in question was a chemist, who ex-
plained that, in chemist’s language,
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such numbers refer to volume and that
when a chemist states “one to two”
what he means is that one part of
solution is to be increased to a total
volume of two by the addition of one
more part of water. In stating the
matter the way he does, he says, the
photographer calls for only one part
of water to one part of stock solution
when what he actually means is.two
parts of water to one part stock.

We explained to the chemist that
this phrase has been well understood
by photographers from ’way back as
a short way of saying ‘“one part of
stock solution to two parts of water,”
and that if a phrase is understood,
even though it may not be exactly
correct, that is all one expects. In
chemist’s language, by the way, the
term is ‘“one and two,” which means
one part stock and two parts water.
That this makes the matter more
clear, is our chemist’s argument, and
maybe he’s right.

Temperature-Controlling Tray

DEVELOPERS for printing papers such

as Azo or Kodabrom give best re-
sults when the solution is between 65
and 70 degrees, Fahrenheit, with vary-
ing and unsatisfactory results when
the temperature is below and above
this standard.

Keeping the solution at the required
temperature can be easily accom-
plished (in summer) by constructing
a special metal tray of galvanized iron,
in which the usual processing trays

Top: Temperature-controlling
darkroom tray. Lower: The tray,
and tubing that carries water

are placed. Soldered to the inside of
the bottom of the galvanized iron tray
is a grid made by bending a length of
one-quarter inch copper tubing, the
open ends of which project through
holes drilled in one side of the tray.
One end of the spiral tube connects
with a flexible rubber tube to the cold
water faucet; the other end, through
a similar piece of the tubing, goes to
the basin drain.

The idea is to allow cold water from
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the kitchen faucet to spiral its way
through the copper grid in the bottom
of the large metal tray and empty out
as described; in so doing, it will have
a cooling effect on a metal photo-
graphic trays resting on top of the
copper grid tubing. If three metal
photo trays (they can be stainless
steel or enamel) are placed on the
grid, then all three will be at the
same temperature, which is what is
wanted in developing prints. Blisters
and stain occur when a print is
changed from a cold developer to a
warm stop bath and finally to an even
warmer hypo fixing bath.

The sides of the temperature-con-
trolling tray should extend upward
about an inch higher than the sides of
the photo-trays. The large tray can
also be fitted with a bail handle bent
up from one-quarter inch steel rod.
Before soldering the galvanized tray
joints at the corners, the solder will
work better if the places to be sol-
dered are first brushed with a solution
of 28-percent acetic acid (same as used
for stop-bath purposes) and the sold-
ering accomplished over this in the
usual manner; Geko solder can also
be used to make the work easier.
After the soldering has been finished,
which includes soldering the copper
tubing to the bottom and in the holes
of the tray, clean up the whole as-
sembly with a wire brush and scour-
ing powder, then paint everything,
inside and out, with Kodacoat acid-
proof black paint, which dries in
about 15 minutes.

—Herbert E. Hayden.

[ [ (]
WHAT'S NEW
In Photographic Equipment

VictorR MipGeTFLASH No. 64 ($1):

Adapter-reflector to convert me-
dium base receptacles for most effec-
tive use of midget lamps. Unit has
415 -inch parabolic, polished alumi-
num reflector clipped to plain bayo-
net socket Edison base adapter.

Kopnak FArRMER’S REDUCER (75 cents

for carton of five tubes): Each
tube makes 16 ounces of working solu-
tion. Farmer’s Reducer is two-solution
corrective reducer designed for cor-
rection of over-exposed and over-de-
veloped negatives, and for limited
print reduction.

PRINCETON COMBINATION SUNSHADE

AND FiLTER HOLDER (75 cents):
Adapter ring of screw-type replaced
by new adapter ring of semi-flexible
rubber. Will cover all lens barrels
24mm to 42mm. Available sizes: four
adapter rings to be used with 29mm
sunshade; two with 39mm sunshade;
two with 42mm sunshade; one with
45mm sunshade.

INCRE-LIGHT 25-inch f/1.65 and four-

inch f/2.5 BELL AND HOWELL Pro-
JECTION LENSEs ($30, $17.50): f/1.65
lens 40 percent faster than f/1.9, espe-
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cially adapted to take advantage of
violet and ultra-violet end of spec-
trum available in arc-generated light
of Filmoarc. Equally efficient mounted
on any Filmo projector. Four-inch
/2.5 replaces /2.8 model, giving 25
percent greater brilliance.

ALBERT and RovaArL MIDGET TRIPODS

($3.50 and $1.95): Both designed
for short range work. Albert is con-
structed strong enough to hold heavy
cameras; has long-handled tilt-top
that locks securely in any desired posi-
tion and holds cameras at all levels
from table top to 13 inches. Royal
Midget similar in design except for
tilt top, which is simplified.

VuescoPE CoLoR VIEWER ($3.95):

Compact, lightweight rectangular
steel box, about 2% inches square,
6% inches long. One end of Vue-
scope equipped with large, clear view-
ing lens. Two and one-half inches be-
hind lens is slot for insertion of 2 by 2
Remaining space in

inch color slides.

box occupied by two small dry cells,
small bulb, ground glass diffuser, and
switch. Slide appears large as 5 by 7
inches. Slot accommodates all pop-
ular 2 by 2-inch slides. Equipped with
spring tension clips to keep slides from
falling out.

PHOoTO-COMPACT COMBINATION EN-

LARGER, PRINTER, AND SAFELIGHT
($34.50): Designed for use with all
cameras from 35mm to 3Y; by 4%
inches. By attaching ordinary camera
to Photo-Compact, user has complete
enlarger with built-in dodger and
combination safelight switch. By at-
taching platen and masks supplied,
Photo-Compact can be converted into
contact printer.

KeEmpr TRAY THERMOMETER (35 cents,

three for $1): Entirely encased
in white rubber, making it shock-
proof, acid resistant, and non-corro-
sive. Designed for tray use by immer-
sion in solution. Legible in darkroom
as figures on rubber sheath are highly
embossed and darkroom lamp throws
distinct shadow of figures and grada-
tions.

RovaL Tripop, 1941 MobpEeL: Features
new plastic cap on head. “Quick-
Lock” leg adjustment improved with
new leg locking nut. Tilt head now
provided with adjustable camera
screw which can be lengthened or
shortened to accommodate camera
screw sockets of various lengths.
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®Precision built — with
EVERY Refinement conceiv-
able . . . the choice of the
serious worker. Use with
a microscope . . . use for
macrography, etc. Eight dif-
ferent models . . . 35mm. to
5§x7...

as low asPnced 33950

Manufactured in U.S. A. by
Ll
Beeke S James, tne.
223 W. MADISON ST., CHICAGO, ILL.

FREE: Valuable
Treatise on Enlarg-
ing. Write Dept.
SA441.

- PERFECTLY
35mm. LESGESSEL B8O e.
36 exposure rolls fine grain developed (Eastman
DK20) and beautifully enlarged on VELOX paper
to 3”7 x 4” glossy prints. Cartridge reloaded with
Eastman Plus X, 30¢. Every film permanently
protected by our revolutionary CRYOLYTE treat-
ment. Satisfaction guaranteed. Fast service.
Write for free mailing bag, information, and

sample print.

TECHNIFINISH LABORATORY
35mm. Candid Camera Specialists
641-645 Brown St. Rochester, N. Y.

Bass says:

I take my own medicine . . .
traveling the country in search of
swell shots . . . nothing like it to
make a man realize. how little he
knows about photography . . .
but about keeping shop!! that’s

different . . . I KNOW you’ll like
our BARGAINS. Try me . . . soon.
Charles Bass

¥ President
BASS SLIDE FILE: for 2 x 2 slides . . . capacity
100 . . . printed index . . . individual pockets . . .
b 19 ¢ L e S A S 8 B e 565060 H 0060600000 8000G0000 $1.2
FREE: BASS BARGAINGRAMS . . .
specify MOVIE or STILL edition.

B m CAMERA CO.
179 W.MADISON ST

CHICAGO.ILL.

Dept.
AD

a2 WACAMERAS (ovie om
¥
o TN

ey

b (NEW & USED)
%« Thousands of items for

the AMATEUR or PRO-

FESSIONAL. Helpful

advice by Experts who know.
You're ahead on our Trade-in plan—let us
quote you. Write your description or your needs
to Dept. SA-5.

CAMERA EXCHANGE ORIGINATORS SINCEIB90

neW YORK CAMERA EXCHANGE

116 FULTON ST. NEW YORKCQITY
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SMITH & WESSON

Rovolvons

SPRINGFIELD, MASS.

WHAT VALUE

Would you place on this old re-
volver? Do you know what your
antique arms are worth? Collecting

old firearms is not only an interesting
avocation, but frequently a profitable

one.

GUN COLLECTING

By Charles Edward Chapel
(1st Lt. U. S. Marine Corps., Retired)

Any gun fancier who has never ridden the
hobby of firearms collecting will, in all
probability, reach the last page of this book
with the firm resolve immediately to in-
augurate his hitherto neglected gun gather-
ing activities. Although written for the
novice, and therefore equipped with an
excellent glossary, index, bibliography, and
source lists of collectors, museums, and
periodicals dealing with the hobby, the
veteran also will find this volume well
worth adding to his library. (232 pages,
5 by 7V inches, 15 illustrations.)—g2.60
postpaid.

THE. GUN COLLECTOR’S
HANDBOOK OF VALUES
By Charles Edward Chapel

of inestimable value to gun collectors,
both amateur and professional, is this
newest publlcatlon by the author of "Gun
Collecting.” Some 2000 antique and semi-
modern pieces, over 500 of which are illus-
trated, are described in detail, and values
for “good” and “‘fine” condition have been
assigned. For those who collect old guns, or
for those who would like to collect them,
this publication is absolutely indispensable.
(220 pages, 4% by 7Y% inches, 33 full
page plates.)—$3.10 clothbound and
autographed, postpaid.

A HISTORY OF THE
COLT REVOLVER
By Charles T. Haven and
Frank A. Belden

Ungquestionably the finest book of its kind
ever published. Hlstoncally complete, fas-
cinatingly authentic, it ﬁlls a gap in gun
literature, stands alone in its field. (711
pages, 500 illustrations.)—$10.10.

PRICES QUOTED INCLUDE POSTAGE
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YOUR FIREARMS
and FISHING TACKLE

Conducted by A. D. RATHBONE, IV

INTEREST IN FIREARMS is traditional with American men; fish-
ing tackle is a requisite of one of the world’s oldest occupations.
Scientific development of guns and tackle, in the wuse of which
millions yearly find sport and recreation, fathers this month-
ly department which welcomes correspondence from readers.

Wing-Shooting Practice

IF there is one goal toward which we
average shotgunners aim, it is rea-
sonable proficiency in wing-shooting.
Not many of us go afield more than
six times during bird season and the
total number of shells fired at flying
targets can’t be regarded as wing-
shooting practice. Then, likely as not,
we put the gun away until next sea-
son. True, many of us hunt crows,
shoot skeet or trap, thereby keeping
eyes, muscles, and hand in training,
and despite all arguments that none
of these truly approximates grouse or
pheasant shooting, the more frequent
the use of the shotgun on moving
targets, the more the gunner will have
confidence, assurance, and familiarity
with distances and target leads. In
other words, trite though it may be,

Hand operated ‘“Skeeter Trap”

accommodate our army of shotgun
users. Moreover, not all of us can
afford to belong to clubs or associa-
tions, and as the crows can’t always
be depended on to be present when

Stevens, model 240, .410 bore, over/under. Ideal for “Skeeter Trap”

practice still tends toward perfec-
tion.

Two difficulties that have long
faced the bird hunter who desires to
practice are a place to shoot and, re-
gretably, the matter of expense. Jus-
tifiably popular as skeet shooting has
become, skeet fields are still too in-
frequent throughout the nation to

Shooter s foot releasesl trap
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we desire shooting practice, many of
us shrug our shoulders resignedly and
let the matter drop.

Not long ago, however, we found a
solution to this problem. It has ma-
terially helped to improve our shoot-
ing, it has cost us very little money,
and it has the distinct advantage of
portable equipment. In a few minutes
we can set up our ‘“Skeeter Trap” in
a convenient field. Using our little
.410 bore over/under Stevens shotgun,
we can burn up four boxes of shells
blasting away to our heart’s content
at miniature clay targets, in singles
or doubles, thrown from our “Skeeter
Trap,” and we’ve had a couple of
hours good fun and practice. The
cost? The trap is either $14 or $15,
depending on the model, and that is
our permanent investment, good for
years to come. The miniature clay
targets run about a half-cent each,
and shells for the .410 shotgun range
from 50 cents upward for the 2% inch
length in case lots.

As we said, the “Skeeter Trap” will
throw singles or doubles, and, as
illustrated, the shooter may release
his own targets by foot pressure, or
the trap may be sprung by a cord in
the hands of a companion. The
“Skeeter Trap” will throw any of the
little 23-inch clay birds a distance
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of 70 to 80 feet, so it requires snappy
action to score doubles. It isn’t, of
course, necessary to use a .410, but
we specified that size shell because of
its low cost. Larger sizes are entirely
acceptable, and you can, if you like,
be very sporting and use a .22-caliber
smooth bore gun with the .22 long-
rifle scatter-shot shell. However, as
we are trying to approximate hunting
conditions as closely as possible, we
suggest the .410 as being the nearest
approach to sporting conditions and,
at the same time, the least expensive
in the shotgun class.

There are also several possible
variations to ‘“Skeeter Trap” shoot-
ing. The trap, or traps, can be ar-
ranged in the proper terrain to simu-
late quail shooting, a brush walk, a
grouse range, or a covey rise, in all
of which the “birds” take off with
startling suddeness from unexpected
places to offer extremely sporting
shots and splendid practice. We have
folders on the “Skeeter Trap” which
detail all these ideas and more, pro-
vide suggestions for your spring and
summer shooting practice, and they’re
free.

What About the Striper?

SHALL the striped bass of the eastern
coastal waters legally be made a
game fish (as is the imported striper
of the West Coast), or shall we go
along as we are today, letting the
commercial fisherman decimate the
ranks of this “gentleman of the surf”?
From Massachusetts to Virginia this
is a question that is being heatedly
argued by all those who have the least
interest in salt water fishing in gen-
eral, and in surf fishing in particular.

Only some forty years ago, striped
bass on the East Coast were present
in such numbers that commercial
fishermen would take tons of them in
a single haul of a net. Today a com-
mercial boat is lucky if it can account
for as many stripers in a whole sea-
son. And the situation is even worse
for the surfman. He has seen one of
the finest game fish of the surf gradu-
ally disappear from its former haunts,
decreasing in numbers to a point
where the surfman is lucky if a dozen
days and nights on the beach yield
even one striper.

What is to be done about it? Make
the striper a game fish, removing it
from the list of fish that can legally
be taken by commercial fishing

“Gentleman of the surf”
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methods, is one answer, and probably
the only logical one. This would
preserve Roccus lineatus for future
generations; at the same time it would
work no hardship on the commercial
fishermen who, today, would starve if
they had to depend entirely on the
striper for their livelihood.

There is definite foundation for the
belief that making the striper a game
fish would have beneficial results.
Experience on the West Coast proves
the point. There the striper was in-
troduced from eastern waters and
completely protected. Today the
striper on the West Coast furnishes
sport for a vast number of surfmen
and other salt-water anglers.

It is still not too late to build for a
similar future on the East Coast.
Maine and Louisiana have passed
laws that make it legal to take stripers
only by rod and line. But the other
states on the eastern seaboard must
do the same before results can be
obtained. There is only one way in
which this can be accomplished. In-
terested sportsmen must get up on
their hind legs and holler—holler
long and loudly, individually and
collectively, until the furore is heard
in the legislative halls and a realiza-
tion is reached by the powers-that-be
that this is the voice of a majority
that must be obeyed.—A.P.P.

Defense and Sporting Arms

lT 1sN’T news that national defense
requirements are demanding prac-
tically the full facilities of American
manufacturers of sporting arms, but
perhaps it is news that military
necessities in small arms are not the

Worth waiting for; K-22

only defense reason for the bustling
production lines. .The military re-
quirements come first, of course, but
we still have the needs of civil offi-
cers, who must be armed, and now
there is a third group that has to be
considered. It is composed of armed
guards and plant police for the indus-
tries producing defense materials.
This latter group is a large one that
has sprung up almost over night, for
under normal circumstances such
guards are not armed. After the needs
of all these are cared for, come the
sportsmen.

This is an unfortunate situation,
because with war no longer being
confined to well-drawn battle lines,
there was never, in our opinion, a time
when the training of civilians in the
art of shooting was quite so impor-
tant as now. Certainly, in the recent
tragic history of European countries,
it has been proved that a well armed
and well trained citizenry is a power-
ful asset. There is little that can be
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Short European Crossbow
Japanese matchlock gun
British flint lock musket
Civil War Enfleld musket ....
French flint tinder lighter
Pr Percussion holster pistols, cases ..

NS, PTOL, SHORD

Model bronze cannon on carriage
Scottish claymore
Scottish halbard .............0 cevunns

1940 catalog, 15th Anniversary edition, 304 pages,
over 2000 illustrations of breast plates, helmets,
guns, swords, daggers, medals, badges, buttons,
ettc., mailed for 50 cents. Special circular for 3c
stamp.

FRANCIS BANNERMAN SONS

Free Museum and Salesrooms,
501 Broadway, New York City

. Here is n gadgetless pipe
‘easy toclean and in which
. gravity guarantees an ab-
- solutely dry smoke—
down to the last ash.,,.
- no ifs, ands, or buts
- about it. The shank re-
 frigerates by eX-p-a-n-.
$-i-0-n, AssSUring co
and mellow pipe plea-
sure. Rests firmly on
flac s’urfn("e. A distinc-
tive luxury pipe un-
| rivalled,atany price.

IIF your dealer cannot supply, send remi
tance direct. Give dealer's name a
address. Indicate color wanted. Transparent

I Crystal, Amber or Black. Address Dept. [S]

'GENERAL BRIAR PIPE CO,. Inc.

306 FIFTH AVE., NEW YORK,

Have You Sent For Your
FREE
List of Books
on
Firearms, Natural History,
Angling, Gun Collecting?

The Editor of “Your Firearms and Fishing
Tackle” has compiled lists of publications
on the above subjects from the book reviews
that have appeared in our columns. This
list is free and offers constructive sugges-
tions on excellent material in these fields.
A postal addressed to “Arms and Tackle
Editor’’ will bring you a copy of each of
these lists.
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One pipeful will prove
to you that here is the
blend of expensive
tobaccos you have
been looking for. At
stores everywhere.

It’s MILD
I's FRIENDLY
It's MELLOW

I your dealer canmot
supply, order direct.

Send for Generous

FREESAMPLE

WEST MINSTER TOBACCO GOHP 104-K East 16 St.,N.Y.

“FISH
AND FEEL FIT”

Says the

Fishing Tackle Manufacturer’s Association

LEAPING SILVER, by Lee Wulff. An
Alaskan by birth, an ichthyologist and an
expert angler hy dint of exhaustive re-
search in many waters, the author has
followed his two other successful books,
“Lee Wulff’'s Handbook of Fresh Water

Fishing” and “Let’s Go Fishing,” with
this splendid disscrtation on salmon ang-
ling in Newfoundland. For the experi-
enced salmon fisherman, as well as for
the would-be Salmo salar nimrod, this
book is packed with informative helpful
data ‘“On the Life of the Salmon,” “On
Where Salmon Lie,” “On Salmon Tackle,”
“On Hooking the Salmon,” ‘“On Playing
the Salmon,” all simply and informally
told. For the sportsman who collects
beautiful books, there is a Limited Edi-
tion of s40 autographed copies in half
leather, in slip case, with full color frontis-
piece. 150 pages, 6 by 8 inches, 72 action
photographs, 26 sketches. $3.60.

THE THEORY AND TECHNIQUE OF
FRESH WATER ANGLING, by John
Alden Knight. If all anglers of this gen-
eration could have had the advantage of
reading this book before beginning to take
their trout and bass fishing seriously,
they would have been saved much time,
money, and grief. If they, together with
prospective anglers, will read it now, they
will find a mine of valuable knowledge,
enjoyably presented by the Instructor of
Fly Fishing at Columbia University, the
unique position held by the author of this
and other angling volumes, as well as of
the famous Solunar Tables. 223 pages,
;8 Sillustrations, 4 color plates of lures.
2.85.

A HANDBOOK ON SALT WATER
FISHING, by O. H. P. Rodman. The
former editor of “Hunting and Fishing”
has compressed between these covers
knowledge acquired from his years of
angling. Intensely practical and helpful.
274 pages, 56 illustrations. $1.85.

PRICES QUOTED INCLUDE POSTAGE
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done about the situation at the mo-
ment, but rest assured that in the
hurly-burly of defense the small arms
makers have not forgotten their
sportsmen friends. At every oppor-
tunity sporting rifles, shotguns, and
target pistols are shoved through the
crowded production lines.

Not long ago we visited Cy Bassett,
of Smith & Wesson, who explained
some of the present-day trials and
tribulations of a concern normally
busy manufacturing revolvers for
peace officers and target pistols for
range shooting. Smith & Wesson,
you’ll recall, brought out that smart,
new .22-caliber revolver, the K-22
Masterpiece, just a year ago. Since
then, wartime work has occupied
every hour at the Smith & Wesson
plant with the result that the K-22’s
were woefully side-tracked. How-
ever, Bassett explained, every now
and then there is a minor hitch in
production of guns demanded for the
military, the peace officers, the special
plant police. When that happens, jigs
and dies are quickly changed and a
batch of K-22’s moves on toward
completion until the hitch in defense
gun manufacture has been elimi-
nated, after which the K-22’s are
again necessarily shoved aside. By
such heroic efforts are Smith & Wes-
son and other makers of sporting arms
desperately endeavoring to care for
the desires of their sportsmen cus-
tomers.

POT-SHOTS
At Things New

SAvAGE ARMS CORPORATION has ended

the long search by upland game
hunters for a light weight automatic
shotgun by producing a new 12-gage
automatic weighing about 634 pounds.
In this newest of Savage shotguns,
Model 745, ready for delivery May 1st,
the use of Alcon, an astonishingly
light but tough metal, in constructing
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equipped with hard-rubber butt
plate. Breech is solid; top of receiver
is matted; there is a friction ring ad-
justment for light and heavy loads;
a cross bolt safety at rear of trigger
guard, and a three-shot magazine
plug is furnished at no extra cost. We
have Savage, Fox, and Stevens cata-
logs. Want one?

BiL. DEWiITT BaIlTs, makers of fly

boxes, lures, and many other fish-
ing necessities, and who last year in-
troduced absolutely rust-proof hooks
of “Z” Nickel to salt water fishermen,
have again earned the praise of the

“Z” Nickel gaff won’t corrode

ocean angling fraternity, this time by
announcing a Bill DeWitt gaff hook
of “Z” Nickel with steel-like strength
and which, because of the rust-in-
hibiting properties of “Z” Nickel,
should be good for unlimited service.
Due to corrosion by salt water, or-
dinary steel gaff hooks have rela-
tively short lives, must frequently be
cleaned and oiled for preservation,
are often replaced several times be-
fore the handle wears out. Through
use of “Z” Nickel it is expected the
hook will outlast several handles and
cleaning will be unnecessary because
of properties of the metal.

BeEviN-WiLcox LINE COMPANY’S cata-

log depicts trout lines of Nylon or
enameled silk; double water-proofed
silk casting lines for all manner of
fresh water work; an unsurpassed
Cuttyhunk selection. Also phosphor
bronze leaders and a splendid article
on “The Use and Care of Fishing
Lines.” Want a copy?

New Savage 12-gage automatic

the receiver of the gun decreases its
weight by a full pound. This means
that now, for the first time, hunters
may own a 12-gage automatic, ham-
merless, takedown shotgun that is
about as light and easy to handle as
many 20-gage guns. Model 745 has a
plain, round barrel of special alloy
steel, 28 inches long. It is chambered
for 234 inch shells, with improved
cylinder, modified, or full choke bor-

| ing. Stock and fore-end are of selected

walnut, checkered. Stock has full
pistol grip, is 14 inches in length, has
drop at heel of 234 inches, and is

SCIENTIFIC AMERICAN -

shotgun; weight only 634 pounds

RicHARDSON Rop & REeEL COMPANY’S

1941 catalog presents a complete
line of seamless tubular and solid steel
bait casting, trolling, and fly rods
with strength, flexibility and balance
more than adequate to meet the most
gruelling challenge of “fightingest”
fish. We’ll send you one, free.

‘“HYSTERICAL LEGISLATION,” an edi-

torial on page 259 of this issue,
has to do with proposed laws requir-
ing registration of privately owned
firearms and is a matter of impor-
tance to every American gun owner.
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted,
with the co-operation of the Editors, to make available for you a
comprehensive book service. Each month the Editors select and
review in these columns new books in a wide range of scientific
and technical fields. In addition, they are ready at all times to
advise you regarding the best available books on any subject.
You are invited to use this service freely. Tell our Book Depart-
ment what kind of books you want and you will be furnished
with a list of available titles, including prices. When inquiring
about books, please be specific; remember that we can be of the
greatest help only when you tell us just what you are looking for.

FLIGHT

“First Principles”
“Construction and Maintenance”

By Wright, Smiley, and Martin and a
staff of aviation experts.

ERE are two comprehensive vol-

umes that are grouped in one
review because of the manner in
which they complement each other.
In the first volume—“First Principles”
—the reader is lead through aerial
transportation from the very begin-
ning to modern practice. In compre-
hensive text, accompanied by excel-
lent photographs and drawings, are
covered the fundamentals of aero-
dynamics and their applications in
both powered and soaring flight.

In the second volume—‘“Construc-
tion and Maintenance”’—stress is laid
upon manufacture and repair. Here
again a large number of illustrations
serve to make the text more complete.

Quiz questions at the end of each
book enable the reader to check up on
the completeness with which he ab-
sorbed the text material. (“First Prin-
ciples,” 283 pages, 6Y4 by 9% inches.
“Construction and Maintenance,” 259
pages, same size.)—Each volume
$2.60 postpaid.—A. P. P.

SCIENCE PICTURE PARADE

By Watson Davis, Director of Science
Service

oME 300 selected photographs per-

taining to every corner of science,
with brief, pointed comment on each,
also with short, pertinent chapters.
Easy but informative reading—a suit-
able book for the library table or the
waiting room or for one evening of
solid enjoyment. (327 pages, 61 by
9% inches, 302 illustrations.)—$3.10
postpaid.—A. G. I.

HORIZONS UNLIMITED
By S. Paul Johnston

s REesegArcH Co-ordinator for the

National Advisory Committee on
Aeronautics, this author combines
profound technical knowledge of avia-
tion with a flair for interesting and
popular presentation, and the ability
to select and emphasize the great his-
torical events of aeronautical devel-
opment. The book, which is in no
sense a formal history, will give to
anyone at all interested in aeronautics
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a graphic and clear picture of the de-
velopment of every type of aircraft,
including airships, lighter than air
machines, helicopters, gyroplanes, and
airplanes. Moreover, it will explain
to the uninitiated the principles in-
volved in each development. Excel-
lent photographs and sketches carry
educational value. (354 pages, many
fine illustrations.)—$3.85 postpaid.—
A. K.

A FIELD GUIDE TO THE BIRDS
By Roger Tory Peterson

PRESENTING a new, practical plan for
outdoor identification of all species
of North American birds regularly
found east of the Rocky Mountains,
this volume recognizes that color
values, rather than the actual colors,
are most important in identifying
birds at a distance. To this end, dia-
grammatic drawings of birds are pre-
sented in conjunction with descrip-
tions of marks that can be recognized
in the field. (180 pages, 4Y4 by 7Y
inches, 36 diagrammatic identification
plates, 4 color plates, 26 line draw-
ings.)—$2.85 postpaid.—A. D. R., IV.

HANDBOOK OF COLOR PHOTOG-
RAPHY

Edited by Jack Hevesh

WITH the implication that color
photography is not difficult and
that any worker already familiar with
ordinary black and white routine may
well enter the field with confidence
in ultimate success, this Handbook
comes at a time when this appeal
should bring a strong response. Edited
and largely written by Mr. Hevesh,
the book presents, in simplest terms,
all of the facts required by the ama-
teur worker to start him off on the
right foot in the fascinating field of
color picture-making. (116 pages,
5% by 8Y inches, illustrated.)—$1.10
postpaid.—J. D.

FIRE FROM THE AIR
By J. Enrique Zanetti

ERE are pertinent facts regarding

the incendiary bombs which are
being showered on England. In con-
cise yet relatively complete text, the
author deals with early types of these
bombs, the modern types, the mate-
rials that are used in them, the
strategy and tactics around which re-
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| DEFENSE TRAINING SCHOOLS

are using these practical avia-
tion books in their curricula

Elementary Aerodynamics

D. C. M. Hume $1.60
144 pp. 54 illus.

This book has been written for the
specific purpose of supplying the
younger students of aeronautics with
a concise and accurate outline of the
essential science that lies behind the
fact of mechanical flight, so that they
may understand and appreciate the
intensely interesting field of research
and engineering that next awaits their
attention.

Aircraft Blueprint Reading

Almen & Mead
127 pp.

The first thorough going, practical
book on this vital subject. Provides
simple prints with complete explana-
tion of the information they furnish
and how it is furnished. As a text, it
has found wide application and exten-
sive use among aircraft students.

$1.10

Practical Mathematics of
Aviation

A. C. Downer
124 pp.

Here are the fundamentals of mathe-
matics applied to aviation problems—
for Vocational, Industrial Adult Train-
ing Courses. Has proved most useful
to men preparing for jobs in aviation.

$1.10

Aircraft Maintenance

Brimm & Boggess
512 pp. 700 illus.

The young student or beginner will
find this text simple, clear, and readily
understandable, a book to live with,
to study at home, and to keep handy
for reference in the shop. It is in use
among leading transport operators,
universities, private aviation schools,
trade schools and the air services of
the U. S. Army, Navy and Coast Guard.

$2.60

Aircraft Engine Maintenance

Brimm & Boggess $2.60

479 pp. 500 illus.

Sound and accurate enough for the
most exacting engineer, simple and
clear enough for the beginner, detailed
and practical enough for the shop
worker. Used as widely as its com-
panion volume above. The most com-
plete and comprehensive instruction
book ever written on the maintenance
of aircraft engine.

Aircraft Inspection Methods

N. Bartholomew $1.35
128 pp. 43 illus.

The essential requirements of an air-
worthy airplane presented simply and
clearly for the student, mechanic,
draftsman, instructor, inspector, and
manufacturer of planes and materials.
The text has been approved by mem-
bers of the Army and Navy Air Corps.

Prices quoted include domestic
postage. For foreign postage,
add 25 cents.

Order from
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313



The Editors Recommend

Best
Sellers
in Science

COMPLETE GUIDE FOR THE
DEAFENED—By A. F. Nie-
moller. The ear, impaired hear-
ing and causes, diseases, drugs,
ear discharges, hearing tests.

everything worth knpwing
about the ears and hearing.
$3.10

REFINING PRECIOUS METAL
WASTES—By C. M. Hoke.
Practical. Gold, platinum, sil-
ver, alloys, iridium, rhodium.
low-grade wastes, equipment,
identification, repurification,
dealer list, etc. $5.10

SCIENCE EXPERIENCES WITH
HOME EQUIPMENT—By C. J.
Lynde. A book of zoo simple
home tricks based on physical
laws, each experlment being il-
lustrated and its principle ex
plained. $1.45

THE ENGINEER’S SKETCH-
BOOK OF MECHANICAL
MOVEMENTS—By Thomas Wal-
ter Barber. Working drawings
of practically every conceivahle
movement, device, appliance,
and contrivance employed in
the design and construction of
machinery for every purpose.
Nearly 3000 illustrations. $4.35

SUPERSONICS—By Prof. R. W.
Wood. A\ great deal of data on
science of inaudible sounds,
their every aspect, physical and
biological, by a noted physicist-

inventor. Has b.ibliography of
articles on suhject in many
journals. $2.10

OH DOCTOR! MY FEET!=—By
Ducdley J. Morton, M.D. Help
for foot sufferers. Scientific
treatment which makes possible
discarding of arch supports and
specxal shoes and stopping of
exercises. $1.60

HOW TO THINK STRAIGHT—
By Robert H. Thouless. A hook
that will definitely clarify your
thinking and show you the ar-
gumentative tricks of others.
$2.10

THE COMPLETE GUIDE TO
SOILLESS GARDENING—By
Dr. William F. Gericke. The man
who invented soilless garden-
ing has at last prepared this
comprehensive and authentic
guide covering all phases of this
fascinating work. Ior amateur
and professional. $1.95

PRINTING INKS, THEIR
CHEMISTRY AND TECHNOL-
OGY—By Carleton Ellis. The
only thorough-going treatise on
printing inks available today.
Includes a complete survey of
the chemistry of pigments, dry-
ing oils, thinners, vehicles, and
other ingredients. $7.10

GROWING PLANTS IN NUTRI-
ENT SOLUTIONS—By Wavne
1. Turner and Victor M. Henry.

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

Slightly more technical, com-
plete data on tank farming,
making equipment, mixing so-
lutions. Also chemistry and
mathematics of solutions, analy-
sis of chemicals, sources, plant
physiology, technique of nitro-
gen-potassium balance, etc.
$3.10

SOILLESS GROWTH OF
PLANTS—By Carleton Ellis and
Milton W. Swaney. Complete in-
formation, popularly presented.
regarding the problems and dif-
ficulties of tank farming. For-
mulas for chemicals and in-
structions for preparing tanks
and other containers are given.
Recommended to both experi-
menters and commercial grow-
ers. $2.8

A MARRIAGE MANUAL—By
Hannah M. Stone, M.D., and
Abraham Stone, M.D. A prac-
tical guide to sex and marriage,
covering fitness for marriage,
mechanism of reproduction,
prevention of conception, and
similar vital subjects. Answers
questions most often asked
these authors by their consul-
tants. $2.60

PERSPECTIVE MADE EASY—
By Ernest R. Norling. For
draftsmen and artists, this vol-
ume tells the things they should
know but often don’t— all the
details of perspective. simply
explained and illustrated so
that all rules may be easily
grasped, progressively, from
simple to complicated forms.
$1.85

ATOMIC ARTILLERY—By John
Kellock Robertson. Electrons.
protons, positrons, photons,
neutrons, and cosmic rays in
plain language. Also transmu-
tation of the elements and

|
THE TOOLS OF THE CHEM- ;
IST, THEIR ANCESTRY AND
AMERICAN EVOLUTION—By
Ernest Child. Essentially a
running story of the develop-
ment of the chemical industry
in the United States. $3.60

PROCEDURES IN EXPERIMEN.
TAL PHYSICS—By John Strong, |
Ph.D. With four other scien- \
tists, Dr. Strong has assembled !
a wealth of useful data of a
wholly practical kind for the
constructor, experimenter, and
skilled craftsman. $5.10

PROCEDURE HANDBOOK OF
ARC WELDING DESIGN AND
PRACTICE—Lincoln Electric
Co. Sixth edition of a famous
book covering every phase of

arc welding in detail. Limp
leatherette. 1117 pages, several
thousand illustrations.—

In U. S $1.50
Elsewhere $2.00

CAMPS AND COTTAGES — |
HOW TO BUILD THEM YOUR- |
SELY—By Charles D. White.
From which the average man
who uses wood working tools
can put up a neat, correct camp
cottage costing from $i00 to
$700 complete. FHow to as-
semble simple building, plan
and execute trim, lay out the
roof. $2.10

MACHINERY’'S HANDBOOK—
Tenth Edition. “Bible of the
mechanical industry,” enlargec
to 1815 pages of latest stand-
ards, data, and information re-
quired daily in the shop and
drafting room. $6.10

TOOL MAKING—By C. B. Cole.
Instructlons for making and
using all kinds, from personal
tools to arbor presses, lathes.

and blocks of plastics.

superficial data.

PLASTICS, PROBLEMS AND PROCESSES—By Dale E.
Mansperger and Carson W. Pepper.
experimenters, this volume gives a large number of de-
tailed plans and instructions for making all kinds of
useful and ornamental articles from tubes, rods. sheets.

$2.70

VITAMINS—By Henry Borsook.
treatise on all the vitamins, for those who want depend-
able, up-to-date. scientific, not too technical and not too

PRACTICAL ELECTRICITY—By Terrell Croft.
date reference dealing less in theory and more in prac-
tice. Contains sines and cosines of angles.

THE HANDY MAN’S HANDBOOK—By C. T. Schaefer.
Fourth edition of a very popular book—a practical man-
ual on the use of tools and how to do all sorts of odd

For hobbyists and

Authoritative, general

$2.10

An up-to-

$3.10

jobs around the home. $1.10
manufacture of artificial radio- planers, etc.,, in different
activity. $2.35 metals. $3.60

WHAT ARE THE VITAMINS?
—By Walter H. Eddy. What is
true and what is exaggerated
in the modern trend toward
emphasis on vitamins? Ques-
tions answered in popular style.

$2.60

INDUSTRIAL CHEMISTRY —
By Emil Raymond Riegel. An
intermediate text for those who
wish to survey the field and
acquaint themselves with the
fundamentals-  of chemical
processes and products. $5.85

A SURGEON’S AUTOBIOGRA-
PHY—By Hugh Young, M.D. A
candid, frank book by a famous
urological surgeon at the Johns
Hopkins Hospital. Deals with
prostate troubles, bladder tu-
mors, and so on, with g1 illus-
trations. A chapter on prosti-
tution. $5.10

Write us for information on
books on any subject which
interests you. We can. sup-
ply any book in print.
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——OUR BOOK CORNER—

volves the use of these implements of
warfare. Highly factual, this pocket-
size book pays no attention to the
whys and wherefores, but merely
presents its data and leaves sensa-
tionalism up to the newspapers. (56
pages, 4 by 6% inches, paper covers,
six drawings.) — $.60 postpaid. —
A.P. P.

SPEAK UP FOR DEMOCRACY
By Edward L. Bernays

NE of the country’s most noted pub-

licists has put between the two
covers of this magazine-sized book
the answers to all those puzzling
questions regarding democracy which
assail our ears nowadays. Mr. Ber-
nays answers with clear logic the ac-
cusations which the followers of many
“isms” have hurled at the American
system. He tells in no uncertain
terms how these followers of the
“isms” attempt to sabotage our de-
mocracy and further tells Americans
how they may combat such saboteurs.
This book would also be valuable for
school study. (128 pages, 8% by 11
inches, stiff paper binding.)—$1.10
postpaid.—A. D. R., IV.

AMERICAN WILD LIFE

VERYONE who is interested in out-

door affairs needs a good reference
book on American wild life. Pro-
duced under the technical advice of
50 government specialists, zoological
authorities, and expert photographers
from every section of the country,
this publication covers every known
form of American mammals, fishes,
reptiles, amphibians, and birds.—
$3.60 postpaid.—A. D. R., IV.

WOLF CHILD AND HUMAN CHILD
By Arnold Gesell, M.D.

ND1A’S wolf children, two human in-

fants reared by wolves, were the
subject of an outstanding article in the
March Scientific American. In the
present book the Yale psychologist,
Gesell, presents the account in some-
what greater detail and interprets it
from the angle of the science of psy-
chology, explaining many things that
have puzzled readers of the bare un-
interpreted account. (107 pages, 7 by
10 inches, 10 illustrations.)—$2.10
postpaid.—A. G. I.

AMERICAN VAUDEVILLE
By Douglas Gilbert

RINGING back nostalgic memories to
those of us who can recall the days

of Lew Dockstader, McIntyre and
Heath, Eva Tanguay, Weber and
Fields, and other bright stars of their
day, this book will likewise prove a
revelation to this generation of radio-
entertained youngsters. For back of
today’s air-wave shows and movies
lies the birth, growth, and develop-
ment of that amazing phase of our na-
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The author, teature writer and former
drama critic of the New York World
Telegram, spent years interviewing
the greats and once-greats, poring
over old magazines, prowling around |
newspaper morgues. The result is an \
authentic document, rollicking in an-
ecdote, racy in style, and revealing as
to history. (428 pages, 6 by 9 inches,
35 illustrations.)—$3.60 postpaid.—
A.D.R.,IV.

tional character, American vaudeville. ‘

WHAT THE CITIZEN SHOULD
KNOW ABOUT THE ARMY
By Harvey S. Ford

LAIN information for the average

layman concerning: the organiza-
tion of the army; the enlisted man;
the officer; the different arms, such
as air corps, armored force, cavalry,
coast artillery, engineer corps, field
artillery, infantry, signal corps; the
different services, such as chemical
warfare, medical and ordnance de-
partments, quartermaster corps; gen-
eral staff; the conduct of war. The
author is a reserve officer and assist-
ant editor of the United States Field
Artillery Journal. (230 pages, 5V4 by
8 inches, 16 illustrations.) —$2.10 post-
paid—A. G. L.

MYSTERIES OF TELEVISION
By Arthur Van Dyck

ENERAL terms are here applied in
G an attempt to cover the whole
subject of television to a depth which
will interest the average reader who
merely wants to skim the surface and
not delve too far into detail. A large
number of line drawings and offset
reproductions of photographs help to
explain the text. A dictionary of tele-
vision, and a bibliography are pro-
vided in the last few pages of the
book. (56 pages, paper covers, 8%
by 11 inches, illustrated.) —$1.10 post-
paid.—A. P. P.

PLAYING WITH LIGHTNING

By K. B. McEachron in collaboration
with Kenneth G. Patrick

XTRACT from the mind of General

Electric’s artificial and natural
lightning expert that part of his
knowledge of this subject which will
interest, but not bore, or swamp the
average reader having scientific lean-
ings, and you have this informative,
but readable and entertaining book.
Facts about lightning; analyzing na-
tural lightning with the moving lens
camera and oscillograph; antics of
lightning on transmission lines and on
high buildings (experiments on the
Empire State Building); science in
lightning rods, which reduce house
risk to 5 percent and are by no means
relics of a by-gone day; personal risks
from lightning, some old-fashioned
ideas being not so crazy after all—
this is the scope of the book. (231
pages, 6 x 8% inches, 16 illustrations.)
$2.60 postpaid.—A. G. I. |
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TAKING THE MERCHANDISE
INVENTORY — By James J.
Jackson. The purpose of this
book is to show how the physi-
cal inventory can be done
quickly, accurately and easily,
as well as being used in the
daily ‘operation of business.
$4.10

PATENT FUNDAMENTALS —
By Leon H. Amdur. A book that
is written simply and lucidly
and yet in sufficient measure so
that the industrialist, the en-
gineer, the student and even
the patent attorney will under-
stand fully the fundamentals

of this too little understood
subject. $4.10
PHOTO-OFFSET LITHOGRA-

PHY—By Donald Nicholson. A
simple presentation for the
novice and apprentice. Also
contains valuable procedures
for the expert. $3.60

STEREOGRAPHIC PROJEC-
TION—By F. W. Sohon. Of in-
terest to the cartographer, im-
portant to the student of the
complex variable and differen-
tial geometry, solves problems
in hydrodynamics and is a
practical tool in the hands of
the crystallographer and seis-
mologist. $4.10

ANODIC OXIDATION OF
ALUMINUM AND ITS ALLOYS
—By Dr. A. Jenny. Deals with
the electrolytic and chemical
production of protective sur-
face films on aluminum and its
alloys, and with their use in
practice. $6.60

A REVIEW OF DRIERS AND
DRYING—By E. F. Bennett. An
up-to-date treatise on the chem-
ical changes taking place in
driers and their application to
industrial problems. $1.85

A KEY TO POTTERY AND
GLASS—By Bernard Rackham.
For those with little or no
knowledge of the subject who
wish to understand something
of the nature and antecedents
of the pottery and glass in use
today. $2.35

POWER FACTOR PROBLEMS
IN ELECTRICITY SUPPLY —
By G. W. Stubbings. A simple
and comprehensive explanation
of the problems arising from
the low power factor of the

C. electrical supplies, for
power plant engineers, electri-
cians, students. $3.60

STUDIES IN ECONOMIC WAR-
FARE—By D. T. Jack. A series
of studies which deal with the
nature and effects of economic
warfare, which clarifies the
present war situation. $4.10

PLASTICS IN INDUSTRY. Cov-
ers all industries. Presents
specifications, types, tech-
niques, latest developments
and applications. $5.10

WEATHER PREDICTION
Major R. M. Lester. Shows how
the man-in-the-street may pre-
dict with surprising accuracy
the approaching weather in his
own locality. Also how weather
instruments are used, weather
maps made, different types of
weather forms, etc. $4.35

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

MODEL BOAT BUILDING —
F. J. Camm. Covers the whole
ground of constructional meth-
ods. Contents cover both sail-
ing and power boats. $1.60

VARNISH MAKING. Aims to
correlate the physical and
chemical changes taking place
in varnish making. Up-to-date
material has been included on
such subjects as new synthetic
drying oils, etc. $6.10

HANDBOOK FOR CHEMICAL
PATENTS—By Edward Thomas.
Tells how to overcome the dif-
ficultics usually associated with
the writing of chemical patents.

$4.10

SCIENCE & MECHANIZATION
IN LAND WARFARE—By Don-
ald Portway. Presents, in non-
technical language, the princi-
ples and details underlying the
scientific side of modern war-
fare. $2.60

NEW

Technical

in
MANY FIELDS

GAS & OIL ENGINES—By P. S.
Caldwell. A profusely illustrated
and well explained book on the
running and maintenance of gas
and oil engines. $1.60

PRESSURE GAUGES, INDICA-
TORS, THERMOMETERS, PY-
ROMETERS—By James Smith.
Also covers liquid level indi-
cators and internal combustion
engine indicators. $1.60

MOULDING AND OTHER
FOUNDRY WORK—By W. Bell.
An extensive treatment of an
important process for practical
moulders and apprentices en-
gaged in jobbing foundries.
$1.60

A HANDBOOK ON BOILER
MAKING—By K. Morrison. -\
description of the fundamental
principles of boiler making used
throughout the trade. $1.60

PATTERN-MAKING—By John
McC. Wilson. Deals with pat-
tern-making to be used in the
making of moulds for casting.

$1.60

CHEMICAL SPECIES—By Dr.
Jean Timmermans. :\ discussion
of the selection of the values
of chemical and physical con-
stants. $4.10

FOOD INDUSTRIES MANUAL.
A technical and commercial
compendium on the manufac-
ture, preserving, packing and
storing of all food products.
$4.10

RUBBER LATEX—By H. P.
Stevens & W. H. Stevens. Con-
tains such recent information
as chemically modified rubber
from latex, . botanical signifi-
cance, microscopic descriptions,
analytical determinations, pre-
servatives, etc. $2.10

For Sale By

REINFORCED CONCRETE CON-
STRUCTION—By M. T. Cantell.
Enables reader to obtain a prac-
tical knowledge of reinforced
concrete and its application in
designing the principal members
of modern structures. $3.10

BOOK OF GARDEN IMPROVE-
MENTS—By Walter Brett. De-
signed to suggest attractive
features for the garden, for
the more ambitious and more
critical amateur. $2.60

STANDARD CHEMICAL &
TECHNICAL DICTIHONARY —
By H. Bennett. Every definition
included on industrial products,

pure chemicals and trade
names, abbreviations, contrac-
tions, symbeols used in mathe-
matics, chemistry, thermody-
namics, pharmacy, etc. $10.10
METEOROLOGICAL GLOS-

SARY. Explains fully all the
terms and concepts met with
in meteorology. $3.10

TECHNOLOGY OF SOLVENTS
—By Dr. Otto Jordan. :\ com-
prehensive volume covering the
whole chemical technology of
solvents. Pays particular ref-
erence to latest researches.
$10.10

EMBALMING FLUIDS—By S.
Mendelsohn. Covers the history
of embalming. its chemistry,
the formulation of embalming
fluids, analytical methods, pat-
ent digest, jurisdictional regu-
lation, etc. $4.10

CALCIUM SUPERPHOSPHATE
& COMPOUND FERTILIZERS
—P. Parish & A. Ogilvie.
[.atest processes for the manu-
facture of calcium superphos-
phate are fully treated as well
as the mechanical handling of
bulk materials. Chemical, en-
gineering and economic view-
points are described. $14.10

RACE, SEX & ENVIRONMENT
—By J. R. de la H. Marett. A
valuable contribution to the
study of questions which have
always existed in such studies
as anthropology, sociology, psy-
chology and physiology and
have recently invaded the field
of world politics. $8.60

VITAMIN E—4 Symposium of
the Society of Chemical Indus-
try. A welcome example of col-
laboration between workers in
pure and applied science. The
international character of the
contributions is another note-
worthy and satisfactory fea-
ture. $2.10

CHEMICAL COMPOSITION OF
FOODS—By R. A. McCance &
E. M. Widdowson. Contains all
the quantitative data likely to
be required for practical work
involving detailed knowledge of
the chemical composition of
foods. $2.60

MODERN COSMETICOLOGY—
By Ralph G. Harry. Deals com-
prehensively with the scientific
and therapeutic side of cos-
metics. It is the first reference
book dealing with modern
chemical emulsifying agents,
and medical questions such as
the action of vitamins, hor-
mones, etc. $5.10

Write us for information on
books on any subject which
interests you. We can sup-
ply any book in print.
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A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G.

To MAKE your own telescope, a lathe
isn’t necessary; a mounting can
be devised from parts picked up here
and there and adapted. Yet if you
do own a lathe you can have a really
neat telescope—provided you also
were born with a feeling for clean
design. John Marshall, of Philadel-
phia, has such a feeling, as the 4”,
f/8 reflecting telescope shown with
him in Figure 1 clearly proves. His
friend, L. F. Wiler, 2502 South 75th
Street, also of Philadelphia, sends in
the following description of the tele-
scope.

“The tube is made from 16-gage
sheet metal and turns in supporting
rings, so that the eyepiece is always
in the most comfortable position.
Originally, the mirror was mounted
in a wooden cell, but the wood shrank,
causing a pronounced astigmatic
image, so a new brass cell was made.

“The polar and declination axes
are of 15%-inch cold-rolled steel tub-
ing turned true, and ground into the
four bearings. These were cut from
scrap bronze, bored to fit the tubing.
Turning friction can be adjusted by
tightening the capscrews on the split
side of the bearings. Thrust is taken
up by steel collars on the axes. An
adjustment atop the hollow tripod
allows an azimuth change to be made
without moving the legs around.

“The legs are 2% -inch bar channel,
bolted to the base. They have level-
ing screws at the bottom. This seemed
to be the most logical way of support-
ing the instrument, since it is used in

8 N

Figure 1: Marshall and reflector
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the city, standing on concrete walks.

“Motions in right ascension and
declination are made by two slow-
motion thumbscrews. The worm and
worm-gear ratio is about 20 to 1.
Worms and worm gears also were
made by Mr. Marshall. The thin, split
extensions of the hubs of the worm
gears are tapered and threaded on
the outside. The worm gears are
locked in position on the axes by
turning up the threaded collars on
these extensions. Quick adjustment

Figure 2: Hough’s 16” telescope

through large arcs can be made when
the collars are turned back. The axes
then turn treely in the bores of the
worm gears.

“The telescope is further glorified
with two circles graduated in degrees.
The finder was made from a piece of
brass tubing. Its optical system is
from the lenses of an old box camera.
It serves the purpose well, in spite of
the chromatic aberration.

“The total cost of material, includ-
ing the prism and aluminizing the

mirror, was $5.75. The man-hours
that went into this telescope are
astronomical.”

# vou are flirting with the idea of

building a telescope, and have been
reading this department of the maga-
zine for months or years, as we know
many do before actually making the
pick-up, do not be frightened off by
the large size of some of the instru-
ments described here from time to
time, since these are not first tele-
scopes. Most amateurs start with a
6” size, make an 8”, perhaps a 10” or
a 12%”, and by that time have gained
enough experience to tackle some-
thing larger, if they wish to go that
far. Unusual—probably unique—is
the 16” reflector of Springfield type
(Figure 2) described below, made by
a user of the handbook, ‘“Amateur
Telescope Making,” C. W. Hough,
Box 145, Route 1, Pasadena, Cali-
fornia. Actually this is three tele-
scopes on one mounting, the “other

SCIENTIFIC AMERICAN -
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two” being 3” refractors mounted be-
neath the tube of the main reflector.
By moving a simple slide the same
eyepiece may instantly be applied to
any one of the three. Hough writes:

“The 16” mirror for the reflecting
telescope was ground and polished by
hand on an HCF lap. Its short focus
—48", or f/3—required the removal
of about 1/3” of glass at the center of
the curve. [When asked why he chose
this great focal ratio, instead of the
more usual /8, Hough replied that he
was attracted by the difficulties prom-
ised in “ATM” in hand-working a
mirror larger than 12” in diameter,
and in figuring one of great focal
ratio; he also wanted large light-
gathering power.—Ed.]

“The equatorial mounting was
made from an old Dodge rear axle
and drive shaft. On the upper end of
that axle is mounted a wheel hub
and brake drum, and to this unit is
bolted a forged yoke which supports
a 200-pound lead counterweight.

“Sliding around the outside of the
drum is a setting circle, which may
be clamped wherever desired for set-
tings in right ascension.

“On the brake drum on the end of
the sloping polar axis shaft and bolted
to it at right angles, is the end of the
propeller shaft housing from the same
old Dodge car. This unit consists of
the housing, ball-bearing cage, and
drive shaft. This drive shaft was
bored out and serves as the light-
channel from the diagonal to the
prism beneath the eyepiece.

Figure 3: Hough, close-up
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“The second wheel hub is mounted
on this drive shaft, and on the hub
part is mounted a second brake drum
through a plate friction clutch. This
is driven in slow motion by a worm
and right and left hand-wheels. A
similar friction clutch is built inside
the first or polar axis brake drum,
and, like the other, is turned in slow
motion by double hand-wheels, or
else may be driven by an electric
motor back-geared to the handwheel
shaft (Figure 3). The declination
circle is screwed to the flat face of
the second brake drum and is dimly
lighted by a 6-volt lamp, the hour
circle being similarly lighted.

“The main tube is 17” in diameter
and 100” long, hence the telescope’s
pet name, ‘The “100-inch-Long”.’ The
tube’s four internal stiffening rings
were made by spinning a 19” diameter
steel plate, turning the edge at right
angles and cutting out the center.

“Between the tube and brake drum
is a short stub, or T, of metal tubing
welded to the tube, and through holes
in this stub piece two 3” refracting
telescopes, pointing in opposite direc-

Figure 4: Hough back side

tions, one an f/12, the other an f/18,
are inserted, their outer ends bolted
to the big tube.

“The 1” diagonal prism for the 16”
reflector is mounted on an adjustable
unit attached to the side of the big
tube.

“The mirror rests in a spun steel
cell on felt pads and has the usual
three adjustments, plus radial ad-
justments.

“Inside the T stub mentioned above
is a brass slide parallel with the three
telescopes, and on it are mounted
two prisms, also a 1”7 achromatic
negative lens in the center. Handles
(Figure 3) for sliding this slide proj-
ect through the T, a detent holding
the slide in the selected position. The
prisms and slides are mounted on
micrometer adjustments and the
three telescopes are adjusted for
identical focus and center at infinity.
The 1”7 negative, achromatic Barlow
¥ens mentioned above is 11” from the
main diagonal, and focuses 15”
farther along at the eyepiece, the cone
of rays first passing through the 1%”
hole in the declination axis and being
reflected by the second prism below

COMPLETE HIGH-GRADE KITS OUR SPECIALTY

FREE ALUMINIZED DIAGONAL WITH EACH KIT
6” kit with 500 page book “Amateur Telescope Making” $6.25

Each kit has two glass discs correct thickness, tempered pitch, 8 assorted abrasives
including rouge (fewer may not give perfect optical surface), instructions, etc.
When your mirror is finished, return it to us for FREE test and written report by
Dr. J. M. Vure, Opt.

4” Kit....$2.95 6” Kit....$3.75 8” Kit....$6.50 10” Kit..$9.95 12” Kit....$14.75
PYREX .. 4.00 PYREX .. 5.50 PYREX. 8.00 PYREX.13.95 PYREX... 22.50

"N
FREE flat ith h
Pousnma and PARABOLIZING ALUMINIZING FEES flat given with cach

harder and bnghter alumlnum coating that
MIRRORS, ALL SIZES, MADE TO ORDER is uniform and produces a lasting and superior

BY PROFESSIONALS. GUARANTEED PER- reflecting surface on TELESCOPE and CAMERA
MIRRORS, PRISMS, DIAGONALS. Guaranteed

FECT. PRISMS, EYEPIECES, ACCESSORIES not to peel or blister

SUPPLIED. 6"........$2.50 8"........83.50 10”........ $5.00

Write to the professional supplier to Amateurs, for FREE ILLUSTRATED CATALOGUE.

THE PRECISION OPTICAL CO.

1001 EAST lGGrd STREET NEW YOHK N. Y.

|L|
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TO MAKE A GOOD TELESCOPE

is a most fascinating experience. We know, for we have made a
lot of them, experimenting with all sorts of glass and abrasives.
Experience indicates two *“MUSTS” for making a good telescope.

USE ONLY GOOD MATERIALS. The cost of the best is so
little that it is foolish to *bargain hunt’’ and almost certainly waste
hours of work and care with failure at last.

FINE GRIND THOROUGHLY. It is not difficult to get a
perfect polish if the right abrasives are used persistently enough.
Twenty-two years experience enables us to supply:

1. The best glass of the right thickness.

2. The proper assortment of abrasives to give the best surface with
a minimum of labor. Our abrasives are supplied in tin cans. To
use punch a hole and sprinkle. Seal between times with adhesive.

3. Our famous #6 for the final grind, which materially shortens
polishing time.

Ready-tempered pitch, and best rouge, for pohshmg
KITS The above selected materials bined in a set, with instruc-
tions for making a complete telescope. For the six-inch aperture
size this costs only $5.00. This includes a test of your completed
parabolic mirror with advice for correcting any errors found.

Write for catalogue of supplies.

John M. Pierce 11 Harvard St. Springfield, Vermont

Surface Hardened . ... OPTICAL INSTRUMENTS

and scientific specialties. Spectroscopes, prisms, and
grating, lenses, mirrors, etc. Also photographic sup-

ALUMI N IZED plies and materials for ultra-violet fluorescense analysis.
Infra red lamps. General catalog ten cents.

. LABORATORY SPECIALTIES INC.
Coatings Dept. J-1 Wabash, Indiana

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,

prisms, diagonals, camera mirrors, range
finder mirrors and other optical front surface

mirrors.
Tll)llese (Siurfﬁcei Hag}lene?i Coattlllelgst are duri 4” kit. 5 2.95 Pyrex. . 5 4.25
able and cohesive. They do not blister or pee ” Lki
and can be removed easily without repolish- 6” kft' - 375 Pyrex... 5.50
ing and refiguring mirror. 8” kit.. 6.75 Pyrex... 8.50
Used in some of the largest observatories on 10” kit. . X R
mirrors which are famous throughout the e S Pyrex... 13.95
world. Have your mirrors coated with the best. 12”7 kit. . 14.75 Pyrex. .. 24.00

L a4 ”__ ”__ "__ . . . .
g;};:sén% 12%7"73$%.00.$%§)0i0836"$g;152"ec}gest. Kits contain 2.glass discs, 8 grades of abrasives

(fewer do not insure an optically perfect surface),

LEROY M. E. CLAUSING rouge, pitch or beeswax, and instructions.

720 Greenwood Ave. Wilmette, 1. Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

Popular Illustrated PYREX MIRRORS

Astronomical Monthly Made to order, correctly figured, polished, and
pa.rabolized. Precise workmanship guaranteed.
For amateur astl:ono- Prices on request.
THE Cloanings for teloscops WE DO POLISHING, PARABOLIZING, AND
makers, page for ob-
servers, and current ALUMINIZING
articles. rg $1.75, 6” $2.50, 8” $3.50
. ic; $2.50 foreign. e o -
o aSa);:engied:;:;St;; rsequest. orele (Send for our NEW, ENLARGED, and ILLUS-
SKY PUBLISHING CORPORATION e n e
Hayden Planetarium, New York M. CHALFIN, 1425 Longfellow Ave.,, New York, N. Y
C. C. YOUNG For Scientific and Technical Books
- L]
Supplies for Amateur Telescope Makers. try our BOOK DEPARTMENT
6” Eaquatorial Mounting $35.00
Write for new Catalogue SCIENTIFIC AMERICAN
P. 0. Drawer 204 East Hartford, Conn.
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MORE THAN
29,000
TELESCOPES

from six inches in diameter
up, and really capable of do-
ing serious astronomical work,
have been made successfully
by amateurs from the prac-
tical, elementary working in-
structions in the book

“AMATEUR
TELESCOPE
MAKING™

This beginner’s book tells
how to plan and build the
mounting, how to grind, pol-
ish and accurately shape the
essential glass parts by hand
—all at a cost of less than
$25, working from inexpen-
sive, prepared kits of glass,
abrasives and pitch.

500 pages. Profusely illus-
trated.

“AMATEUR
TELESCOPE
MAKING™

Postpaid $3.00 domestic
$3.35 foreign

SCIENTIFIC AMERICAN
24 West 40th Street
New York N. Y.
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the eyepiece. The eyepiece mounting
is fixed in position.

“The telescope may be swung by
hand by slight pressure, against fric-
tion of the clutches. Fine adjustments
then are made by means of the hand-
wheels. The drive motor is thrown

| in gear by a milled screw seen sil-

houetted above the lower handwheel
in Figure 3. Motor speed is controlled
by a variable resistance. While not
synchronous, it keeps a star in the
field of the 16” mirror for an hour or
more without adjustment.

“I live on a hill overlooking Pasa-
dena and Altadena, and with Mt.
Wilson in the northeast, and I use
the 3” /12 as a terrestrial unit, then
reverse the telescope and use the re-
fractor and reflector interchangeably,
without leaving my seat or taking my
eye from the eyepiece. I believe this
assembly of three different telescopes
on one universal mounting, with a
single, stationary eyepiece, is a new
idea.

“The telescope is waterproof, the
large tube having a spun cover seen
hanging on the southern pier in
Figure 2.

“Figure 4 shows the rear, with
transformer in center, motor rheostat
at right, motor holding clamp at left,
polar axis clutch in center, and the
worm screw rings shown in part.

“All the auxiliary equipment is
mounted on the original brake band
support. The foundation bolts are the
15” U-bolts once used for bolting the
rear axle to the springs of the Dodge
car. Two of these were fitted with
washers and nuts and placed nuts
down, one in each of the two founda-
tion forms parallel with the axle. The
other two were interlaced with the
first two, with the threaded ends pro-
jecting through the form to straddle
the car axle. The latter bolts were
wound with clothesline, over which
was wound two layers of rubber tape.
Concrete was then poured and, after it
was thoroughly set, the clothesline
and tape were pulled out. This pro-

| vided about 34” space for movement

of the bolts for polar adjustment.
“Originally I mounted the 200-
pound lead counterweight on an arm
at the lower end of the polar axis
shaft, but the torsion twisted the 135"
shaft so much that the unit was out of
balance in both east and west direc-
tions, and this is the reason for the
rather heavy forged yoke which now
supports the counterweight. The
telescope is now perfectly balanced
in all directions and extremely rigid.
“On top of the main tube, and in
line with the declination axis, is an
8” by 8” manhole which gives access
to the prism, and this hole normally
is covered by a curved plate. My
camera is attached to an identical
plate which fits on the same project-
ing studs. This plate mounts a prism
positioned in the axis of the mirror
but between the mirror and main
prism. Thus the two prisms do not
interfere with one another. The light
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is turned upward, through a high-
grade shutter with remote control.
When making photographs, the tele-
scope is guided by the refractor.

“I did not do any of the small op-
tical work. Some years ago I picked
up from a Third Avenue, New York,
junk dealer a large assortment of
lenses and eyepieces; two 3” fixed
position theodolites; a 2” Throughton
and Simms repeating theodolite with
12” scales, a beautiful instrument;
World War I trench periscopes. The
dealer had bought this for the brass!
This material has been very useful.
I think it came from some of the early
Coast and Geodetic Survey stations.
The telescope is largely made up of
junk and odds and ends.”

eAT little gadget for mounting a

diagonal in a Newtonian reflector is
shown in Figure 5, which is self-
explanatory (“Hua-i meng ta ch’ien
yen,” or, picture’s meaning can ex-
press a thousand words, in case your
Chinese has become rusty). Devel-
oped by Max Burgdorf, Natchitoches,
Louisiana, and made by Lorane Brit-
tain and Sherwood Burgdorf, it takes
the place of the more customary

-

spider support for diagonals and
would cause a less complicated dif-
fraction pattern than the latter. They
embodied it in their 8” reflector.

The trio, the first-named an ice
manufacturer, the second an associate
professor of music (teacher of coun-
terpoint and composition) at the
Louisiana State Normal College, ex-
perienced an amusing variation on
the old theme supplied by professional
looking-glass silverers (not telescope
mirror silverers) in which they stub-
bornly silver the back of the mirror
disk unless kept under duress; their
silverer silvered the face, just as re-
quested—and then smeared on a coat
of paint to protect it!

ocCIAL item: Annual report of the

Director of Mt. Wilson Observa-
tory says the 72” spherical /2.5 mir-
ror for the 48” Schmidt telescope on
Palomar Mountain has been figured
at the Observatory optical shop; the
entire work of grinding and polishing
having been completed by Hendrix
and Dietz in 21 weeks. Dietz, only a
few years ago, was a beginner, read-
ing the present department and start-
ing in by making the orthodox 6”
reflector, following the directions in
“ATM.” Now he is a professional with
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his name bracketed with that of D. O.
Hendrix, Mt. Wilson’s head optician.
Home-town boy makes good.

MEDAL — the Coffin Foundation
award—has been handed by the
General Electric Company to A. W.
Everest, Pittsfield, Massachusetts,
employee, for his research in the
measurement of steel when mag-
netized. Everest, with his usual
modesty, won’t tell exactly what he
did but we hear he developed a thing
actually called a magnetostrictoscope.
Not to be outdone by a mere $300,-
000,000 corporation, your scribe, on
August second, at next summer’s con-
vention of amateur telescopticians in
Vermont, will hand to the same Wally
Everest a much larger medal, for his
research on a close technic in work-
ing optical surfaces on glass, and for
developing a thing called, with much
greater economy of syllables, the
“spit test” for radius of curvature.

0 SECOND edition of “ATMA” has

been published or is contemplated,
but whenever a printing of the exist-
ing edition, which is the first, runs
out we try to correct those errors
which our readers have kindly
pointed out to us. In the second print-
ing, made August 20, 1939, the follow-
ing errors were corrected and owners
of “ATMA” may change their copies
as follows:

Page 71, Fig. 2: Cross off top letter-
ing, which is reversed (and unessen-
tial).

Page 131, line 7: Delete from “as-
sumed” to end of paragraph and sub-
stitute: “Plane mirrors used in the
testing of paraboloids and of com-
pleted telescopes at their foci must be
of high quality as regards smoothness
of figure (=+0.1 wave maximum), but
uniform sphericity of the order of
+1 to 10 waves can be tolerated, de-
pending upon the application.”

Page 201, line 4 of legend under
Fig. 6, for first nine words substitute
“print. The bottom cylinder is cast
solid.”

Page 227, near top, change 16620 to
1662.0.

Page 348, line 11, change ‘“remain-
ing” to “ramming.”

Page 404, line 5, change 2.8 to 3.2.

Page 633, footnote, third line from
bottom, delete decimal points.

Page 635, last paragraph, change
each M to m.

Page 637, line 2, change M to m;
line 3, delete m.

Those who purchased “ATMA”
between August 20, 1939 and Feb-
ruary 1941 (third printing) need
change only the following:

Page 253, fifth line above bottom,
16 to 15.

Page 266, in Fig. 5, lower, right-

- hand part, ri, r;, 15 to 1y, 14, 1.

Page 404, first line below cut, half
to quarter.

In addition to these errors of fact,
a number of slips in diction were
found and many of them corrected.
What real errors have you fourd?
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EvErRY Scientist
IS AN

OprimMIST

He thinks there is a better way of doing things and
he is right. There is nothing so good but it can be
better. And it is that spirit which has for more than
forty years animated the Management of The
Waldorf-Astoria.

"This famous hotel has never been satisfied to be
first, but holds that position in the world because
of its constant desire to be better. It is scientific in
its search for better ways of doing things . . . and
optimistic in its faith that new ways can be found.

Each day The Waldorf-Astoria is, in some imper-
ceptible but tangible degree, a finer hotel than it
was the day before.

We are never satisfied, which is why Waldorf
patrons always are.

THE
WiLporr-ASTORIA

PARK AVENUE . 49TH TO 50TH . NEW YORK
The World’s Most Extensively Air-Conditioned Hotel
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HOPKINS’

CYCLOPEDIA
OF
FORMULAS

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

Is the foundation for
hundreds of suggestions for
those who are seeking sala-
ble articles which can be
manufactured at home
profitably on a small scale.

*

Are You—

=== putting your spare time to
good advantage?

“~===-one of the many who are
seeking a new field to enter?

~——~seeking a means to save
money wherever possible?

If you are, here is
a practical solution
to your problem.

F you want to save money
on wines and liquors;
your dyes, inks, polishes,
soaps, paints and varnishes,
adhesives, antiseptics,
bleaches, cosmetics, etc.

You can profitably make
them from the 15000 form-
ulas contained in the 1077
pages of

HOPKINS’
Cyclopedia of Formulas
$5.50 postpaid (domestic)

For sale by

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

Printed in the U. 8. A.
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CURRENT BULLETIN
BRIEFS

(The Editor will appreciate it
if yow will mention Scientific
American when writing for any
of the publications listed below.)

HERE’s A PROBLEM YouU SHoOULD Lick

is a 12-page illustrated booklet
that gives reasons why costly dust
conditions in an industrial plant
should be controlled, and how this
control can be brought about by the
proper installation of dust collecting
equipment. American Foundry Equip-
ment Company, Mishawaka, Indiana.
—Gratis.

NeEw TERMITOPHILOUS DIPTERA FrROM

THE NEOTROPICS, by Charles H.
Seevers, concerns the subfamily Meto-
pinae of the Phoridae, and describes
the new species Syntermorphora mi-
crophthalma, Crytophora colombiae,
Ecitomyia termitoxena, Holalophora
gutiquiae, Homalophora  metae, and
Puliciphora termitophila. Field Mu-
seum of Natural History, Chicago,
Illinois.—15 cents.

Kopak DaTa BOOK — SLIDES AND

TRANSPARENCIES, the latest Kodak
Data Book, contains extensive in-
formation on making of Kodachrome
as well as black-and-white slides.
Included are recommendations on
making Kodaslides, methods of print-
ing films and plates, developing
technique, information on tinting, ton-
ing, finishing slides, masking and
binding, storage and projection. East-
man Kodak Company, Rochester, New
York.—25 cents.

Hycar is an eight-page illustrated

booklet that tells the story of the
new Hycar group of synthetic rubbers.
The book is written in non-technical
language. Hydrocarbon Chemical and
Rubber Company, 335 S. Main Street,
Akron, Ohio.—Gratis.

ELECTRIC MOTORS FOR THE FARM is a

bulletin prepared by Engineers of
the Bureau of Agricultural Chemistry
and Engineering. It presents facts
about the types of motors, purposes of
various sizes, installing and connect-
ing them, and their care. These
fundamentals are essential to the
farmer who would become well in-
formed on this mechanical contri-
vance that can be of great assistance
in farm operations. Request F. B. 1858.
Office of Information, U. S. Dept. of
Agriculture, Washington, D. C. —
Gratis.

Facts You SHouLp KNOwW ABOUT

CosMETICS is a 16-page booklet
that deals with the whole range of
cosmetics from powders to reducing
creams, from acne treatments to
X-ray machines. It points out that
while the cosmetic industry in general
is a legitimate one, there are some
unethical operators who may even
employ poisonous and dangerous sub-
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stances in their products. This book-
let sounds warnings where warnings
are needed. National Better Business
Bureau, Chrysler Bldg., New York
City.—Three cents.

INDUSTRIAL RESEARCH INSTITUTE is a

15-page booklet which outlines the
nature of this organization, the need
for it, its working methods, its value,
and membership requirements. De-
tails of this institute will be of inter-
est to all those concerned with indus-
trial research. Industrial Research
Institute, 8 South Michigan Avenue,
Chicago, Illinois.—Gratis.

EssoLuBe HD is a 16-page fully illus-

trated pamphlet which gives a
complete description of the properties
of this high-viscosity detergent type
of o0il for heavy-duty gasoline and
diesel engines. Standard Oil Com-
pany of New Jersey, Room 1569, 26
Broadway, New York City.—Gratis.

TorrFLEX FLEXIBLE BEARINGS is a four-

page illustrated pamphlet which
describes typical applications of these
bearings which are specifically recom-
mended for the elimination of noise,
vibration, and lubrication; for impact
and shock absorption; and for parallel
and angular misalignment compensa-
tion. Harris Products Co., 5474 Com-
monwealth Avenue, Detroit, Michi-
gan.—Gratis.

Top NoTcH SHOCK REsIsTING TooL
STEEL is a folder of special interest
to makers and users of tools and dies
for cold work or semi-hot work ap-
plications where resistance to severe
and repeated impact is important.
Contains complete information on
heat treatment of the steel. Jessup
Steel Company, 680 Green Street,
Washington, Pennsylvania.—Gratis.

PLANTs AND CHEMICALS, by W. E. Bott,

is a 32-page booklet containing in-
structions for amateur experimenta-
tion to obtain plant mutations by
means of the chemical, colchicine, also
for the use of hormones and vitamins
in plant experimentation. W. E. Bott,
Box 2648, Lakewood, Ohio.—25 cents.

TABER ABRASER RESEARCH MODEL,
bulletin 4012, is a six-page illus-
trated folder which describes the
uses of an efficient testing machine for
evaluating resistance of surface fin-
ishes, as well as textile fabrics, to
rubbing abrasion. This equipment
can find a definite place for itself in
all modern laboratories where abra-
sion resistance must be determined.
Taber Instrument Company, North
Tonawanda, New York.—Gratis.

IT SanDs, Saws, HonNEs, FILEs is a
four-page bulletin that describes
several models of reciprocating multi-
purpose hand tools. It tells of the
many operations that can be accom-
plished with these tools, as outlined
in the title. H and H Research Com-
pany, 12540 -12th Street, Detroit,
Michigan.—Gratis.

Press of the Wilson H. Lee Company, Orange, Connecticut.



LAFAYETTE TABLE TRIPOD

with Pan and 98¢

"y Tilt Head

,_-:-;fThat's not a typographical error —
_.=Z5=""it's just another example of Lafay-
ette’s super values. All metal. Has
detachable legs with rubber tips. Separate panning and
tiltingactions lock securely in any position with a single
lever. You can’t do without this table tripod for table
tops, copying, flower or insect photography, movie
titling, etc. Send your order in today—use coupon.

NEW LOW PRICE!

LAFAYETTE ROLL FILM
DEVELOPING KIT |,

229 S

Everything you need for fine-grain processing of roll
film in all sizes from 35mm to No. 116 (D-6). Load in
darkroom — develop in daylight. You get light-proof
tank, adjustable film reel, agitator, 32 oz. size Mini-
grain developer, 15 gal. size Lafayette acid hypo, two
sure-grip film clips, and a copy of “Darkroom Hand-
book”, all for only $2.29!—Don’t miss this value.

LAFAYETTE
ALL METAL FILM-SLIDE FILE

.69

Sturdy, handsome case protects up
to 150 2x2 glass slide mounts against breakage or
damage. Numbered index for quick selection. Also takes
over 300 Kodamounts or other cardboard slide mounts.
Finished in gray ripple enamel. Metal handle and two
clasp fasteners. Send check or money order now.

LAFAYETTE TITLE BOARD SET

with 100 changeable celluloid letters

.69

Complete outfit to make your movies more entertain-
ing. Get that professional touch with descriptive titles.
9” x 12” board covered with black felt, has grooves for
inserting 15” white celluloid letters. Alphabet box in-
cluded. Outstanding value at this new low price!

ORDER NOW! SEND CHECK OR MONEY ORDER.

Be sure to ask for FREE Lafayette Catalog
of other photographic super-values.

FREE for the asking—Lafayette Camera Cata-

log packed with other money
cameras, projectors, enlarg
supplies. Write for your [ree copy

LAFAYETTE
Jot Canmeora Dhbece

ing values in
; r.*:‘t‘t'ssm'f'r?\' and

TODAY!

Each of these famous minia-
ture cameras will take salon
quality pictures—and each is
an outstanding value at Lafay-
ette’s low price! Both Gevir-
ette and Midget Marvel have
sharp, finely corrected f:4.5
anastigmat lenses in Vario
shutters. Speeds 1/23 to
1/100 second, plus time and
bulb exposures. Built-in view
finder, and bracket for range
finder. Precision all-metal
construction for perfect align-
ment and strength. Top-grain
cowhide case permits use of camera while in the case.
An exceptional buy in a finecamera—Don'’t pass it up!

DON'T MISS SALON PICTURES
because you left something home!

LAFAYETTE
CARRYALL BAG

VERIFIED
VALUE 36%|

349

compartments. Plenty of room for camera, meter,

An unheard of pnce for a genuine
heavy cowhide case! Has three large

films, and other things you should have along so you
won't miss that picture. Special compartment for
filters. Slide fastener for quick opening and access to
contents. Pays big dividends in convenience — and
better pictures! So inexpensive . . . order today.

LAFAYETTE
“PROXAR” TYPE AUXILLIARY LENSES
[ ] For portraits, close-ups, and copying.
I-é_\ . Optically ground and polished meniscus
\ )9‘ lenses. Give larger image at shorter dis-
\ e tance to subject. Every serious photo-
grapher needs a set. Fit Lafayette Preci-

sion or any other standard filter holder of correct size.
Use 41 diopter for portraits, 2 for close-up photog-
raphy, +3 for copying. Great values, look .

25mm 1, 2 or 3 diopter 5%¢

32mm " 79¢

39mm " " - 98¢

NEW YORK
100 SIXTH AVENUE
524 E. FORDHAM ROAD
90-08 166 ST.. JAMAICA

ATLANTA
265 PEACHTREE ST.

NEWARK
24 CENTRAL AVENUE

CHICAGO
901 W. JACKSON BLVD.

BOSTON
110 FEDERAL STREET

—x—]
| Lafcyene Camero
l Dept 23El
or 100 Six
[ ! enclose 5 -
1 O Please Rush

ON THESE
PHOTOGRAPHIC

1 4

Latayette filters are optic-
ally ground and polished, dyed-in-the-mass, special
glass. Spectroscopically tested for finest color correc-
tion for black-and-white film — and for Kodachrome
outdoor scenics, next time Iry a Lofayette hoze filter
and see the improvement! Just look at these values.

LAFAYETTE
COMBINATION LENS-SHADE
AND FILTER HOLDERS

I Made of Duraluminum, extra
light and strong. Inside sur- 3
face “flocked”, not painted—no internal reflection. ' =

Type A—(takes 25mm filters) -l 69'
6 sizes, to fit lenses 19 to 25.5mm

Type B—(takes 32mm filters) 1 e
6 sizes, to fit lenses 27 to 33mm. . 98
Type C—(takes 39mm filters)
5 sizes, to fit lenses 36 to 42mm. .

Type D—(takes 51mm filters)
To fit lenses 5S1mm diameter. . . ..

LAFAYETTE
PRECISION-GROUND
FILTERS - ;
Haze, Light-yellow, Medium-yellow, Orange,
Red, Light-green, Medium-green. Fit Lafay-
ette or other standard holders. Order today.

25mm ....... 84c 39mm ...... 1.19
....... 98¢ 51mm ......1.49
LAFAYETTE

SLIP-ON TYPE FILTER HOLDERS
In same types and for same
filters as Combinations above.
Type B ovvvennnnn 95¢
.1.69

Type D ......

LAFAYETTE

SLIP-ON TYPE LENS SHADES
Same sizes and prices as Filter
Holders. Fit lens only, not Filter
Holders. Rush your order.

Order foday and begin foking better pictures!
HOW TO ORDER
M tside diometer of lens barrel with milli-
meter s:uie Give this site and whether you want
holder, shade or combination.
2—Specify how many filters, which colers and size.
3—Refer to prices above and include total amount
with check or money-order, plus postage, and
ASK FOR FREE LAFAYETTE CAMERA AND
SUPPLY CATALOG.

W. Jackson Blvd., Chicago, Il

Y.
. Rush my order.

—90!
th Ave., New York, N-

FREE Cafclog



More Than 100 Different ALLEN WALES Models
More Than 400 Distributing Points in U. S. A.

More Than 600 Percent Increase in Sales
In The Past 6 Years

These Figures Are Of Importance To All
Users of Adding Machines

Manufactured Since 1903 ALLEN WALES
Machines Are Recognized For Their
ACCURACY—SPEED and DEPENDABILITY

Models Are Available For Every Type Of

QOur Low Priced
Business Covering The Widest Possible Counter Machine

Range of Requirements

Machines Are Priced From $75.00 And Our Nearest Agency Will Be Glad
To Let You Try One Without Obligation —Telephone Them or Write Us

ALLEN WALES ADDING MACHINE CORPORATION

444 Madison Avenue, New York, N.Y.
SALES AND SERVICE IN 400 AMERICAN CITIES AND IN 40 FOREIGN COUNTRIES






