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“Valiant” is the Word for U.S.S. “Lexington” and Her Crew




America’s Secret Weapon

ou won’t find it on the production
lines at Rock Island or Willow Run.

Itisn’t guarded at the Brooklyn Navy
Yard, or tested at Aberdeen.

Butit’s the toughest weapon thesemen
you are looking at will ever take into
battle. It’s the stuff with which all our
wars are won.

The boy in the uniform doesn’t call it
morale. That’s a cold potatoes word for
something John American feels deep and
warm inside.

Perhaps he can’t give it a name. But
he can tell you what it’s made of.

It’s made of the thrill he gets when his
troop train stops at a junction point and
fifty good-looking girls are at the station
with cigarettes.

It’s made of the appreciation he feels
for a bright new USO clubhouse where
he and his friends can go for a few hours’
rest and relaxation.

It’s made of laughter and music—
when Bob Hope or Lana Turner visits
his camp with a USO show.

It’s even made of a cup of coffee and
a Yankee smile—at some lone outpost
in Alaska or the Caribbean

Maybe it’s just a feeling of kinship
with this land of a hundred million gen-
erous people. Maybe it’s just the under-
standing that this whole country cares;
that the soldier is bone of our bone; that
he and we are one.

Name it if you can. But it’s the secret
weapon of a democratic army.

What can you do to sharpen this
weapon? Give to the USO. This great
national service organization has been
entrusted by your government with
responsibility for the service man’s
leisure needs.

The requirements of the USO have
grown as enormously as our armed
forces themselves.

Give all you can—whether it’s a lot
or a little. Send your contribution to
your local chairman or to USO, Empire
State Building, New York City.

-USO -



THE PLANE carrier, U. S. S. Lex-
ington, damaged in the Battle of the
Coral Sea, later sunk by American
torpedoes to prevent possible usage by
Japs, was-a gallant ship, manned by a
gallant, hard-fighting crew. The story
of the Lexington and her sister plane
carriers and the role they must play
in this war begins on page 52 of
this issue.
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a0 Years Ago in

(Condensed From Issues of August, 1892)

INVENTION—“Invention being practically synonymous with
new thoughts, and thoughts being the outgrowth of knowledge,
the value of knowledge to the inventor is apparent, even though
it may be in the nature of obscure impressions of the memory,
vague suggestions from men and things, or broad yet accurate
and practical information on any subject. . . . There is certainly
no limit to the amount of material available. It is only necessary
for the inventor to place himself in the proper relation to ex-
isting materials to enable him to reach out and take the reward.”

FALLING BODIES—“An exceedingly interesting series of
experiments is now being carried on in Paris, by MM. Cailletet
and Colardeau, in which they are seeking to verify the law of
falling bodies and at the same time those of the resistance of
the air to the passage of bodies. . . The investigators have in-
stalled their laboratory on the second landing of the Eiffel
tower, which gives them a free fall of about 370 feet. . .
MM. Cailletet and Colardeau have employed a very ingenious

Fig. 1.—LABORATORY IN THE EIFFEL TOWER,

PARIS,

electrical method of timing the fall of the variously shaped ob-
jects experimented with. . . The falling body is attached to a
very fine light thread, which is divided intoe sections of 20 meters
each. Each one of these sections is wound on a wooden cone. . .
When each of the sections: of 20 meters is unrolled, an electric
contact actuates a registering pen upon which an electric tuning
fork chronograph indicates the instant with a precision of 1-100
of a second. Thus at the end of every 20, 40, and 60 meters, etc.,
a time record is automatically made.”

TRANSPORTATION—“The removal of horses from the
street cars and the propulsion of the latter by means of elec-
tricity already has been accomplished in many of our towns and
cities. The day seems to be near at hand when this marvelous
agent will be still more extensively employed in connection
with pleasure carriages and vehicles of all kinds. In fact, the
electrical omnibus now exists in London.”

TIES—“A summary of five years’ experience with metallic ties
on the Belgian State railroads is given by Mr. Janssen. . . .
Up to the time of making the report the track with metallic
ties has cost for maintenance about nineteen times as much as
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the track with creosoted oak ties. Beyond this, many of the
metallic ties are damaged to such an extent that they must soon
be removed.”

BEER—“The total production of beer during the past year
upon which revenue was collected amounted to 31,475,519 barrels
—a net increase of 1,453,519 barrels over the production of
the previous year. The average annual consumption is a little
less than one half barrel for every man, woman and child in
the United States.”

BIRTH AND DEATH—“French science has to deal with a
peculiar problem, how to prevent the depopulation of the country,
which is now going on so rapidly that the deaths exceed the
births by nearly 40,000 in-a single year. Increasing the birth
rate having proved impracticable, the present hope is to dimin-
ish the death rate. . . . It is now illegal for any person to
give children under one year of age any solid food except on
medical advice, and nurses are forbidden to use nursing bottles
having rubber tubes. 'Efforts are being made also to induce
Parisian mothers to nurse their own infants.”

TELEPHONE—“The original patent for the electrical tele-
phone was granted to Alexander Graham Bell, of Salem, Mass.,
on March 7, 1876, for the term of seventeen years. The patent
expires March 7, 1893. . . . The expiration of the telephone
patent throws open to the public a new invention of incalculable
value to the country. Its future development and expansion
must necessarily give rise to many collateral new industries,
furnishing wealth and employment for thousands of busy work-

”

ers.

WATER-WEIGHTED—“A novel form of inclined railway has
been built at Bridgenorth, England. . . . There are two cars, on
separate lines of rail, and they are connected by a steel cable
passing round a wheel at the top. They are thus balanced, and
a preponderating weight is given whichever one is at the top,
by pumping a supply of water into a tank placed in the frame
of the car.”

IRONCLAD—“The French ironclad Le Hoche has just given
the world an object lesson in the use of the ram. On July 7, the
French squadron at Marseilles was exercising, and the ironclad
was crossing the roadstead at full speed, when it struck the mail
steamer Marechal Canrobert (1,200 tons), then coming in from
Italy, hitting her fair and full. The shock was tremendous, and
the captain of the ironclad, foreseeing the consequences, ordered
the steamer to be secured to his own vessel, and the passengers
transferred. The fastening hawsers were then cut, twelve minutes
after the collision, and the steamer instantly sank, the blow
having cut her nearly in two. The ironclad remained uninjured.”

POWDER—“On July 2, on the invitation of the directors of
the Smokeless Powder Company, a number of gentlemen inter-
ested in military matters witnessed an exhaustive trial of the
qualities of the explosives manufactured by the company. . .
Five men, having the spectators at the 400 yards firing point,
fired rifle volleys at 300 yards and at 200 yards, the result be-
ing that no substantial wreaths of smoke were visible. Finally,
500 shots were fired with the powder from the Maxim gun,
with the result that there was very little smoke to be seen,
although ten shots with black powder made an opaque cloud.”
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Be Calm
Courteous
Effective

Right now, when times are tense
and everybody is under strain,
“The Voice with a Smile” is more
important than ever.

We’ve all got a big job to do and
the friendly, effective use of the
telephone helps every one do it
faster and better.

The calm way is usually the compe-
tent way. Being courteous usually
means saving time and tempers all
along the line.

BELL TELEPHONE SYSTEM

*‘THE TELEPHONE HOUR''— presenting great artists every Monday evening — N. B. C. Red Network.
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SEA NESTS FOR WAR BIRDS

Modern Warfare is Proving the Value of Aircraft Carriers

NEXT to battleships, aircraft carri-
ers are the largest and most
costly type of naval vessel. Despite
their huge size they are not, however,
combatant ships in the strict sense of
the term. Although several have
rather heavy armaments and fairly
good protection against medium-cali-
ber shells, they are not intended to
engage enemy ships in battle. Their
guns are purely for defensive purposes:
to beat off hostile aircraft or warships
which penetrate their protective screen
of fighter planes and destroyers. Their
offensive strength is entirely concen-
trated in the squadrons of bombers
and torpedo planes which they accom-
modate in their enormous hangars and
which can quickly be put into the air
from their broad flight decks.
Relatively new and untried on the
outbreak of the present war, aircraft
carriers have since demonstrated their
great value and are now indispensable
adjuncts of every large and well-bal-
anced navy except the Italian. When
operating directly with the fleet they
are generally stationed about 100 miles
to the rear of the battleship line. In
this position they are reasonably safe
from the enemy’s cruisers and destroy-

ers, although still offering an inviting,

and highly vulnerable target to his
aircraft. A few bombs landed on the
flight deck would render that particu-
lar carrier useless for the remainder
of the action.

Carrier-based aircraft have won
four major successes: Taranto, Cape
Matapan, destruction of the Bismarck,
and Pearl Harbor. In this last opera-
tion three or four Japanese carriers
brought about 150 bombing and tor-
pedo planes to within at least 500
miles of our great Pacific base. In
successive attacks lasting all day these
aircraft sank the battleship Arizona,
destroyers Cassin and Downes, mine-
layer Oglala, and target ship Utah;
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WALTON L. ROBINSON

® Second of a series of analytical articles
on the United States Navy, the first of
which, dealing with battleships, appeared in
our issue of May, 1942. Other articles
will be published when and as released for
publication by the Navy Department. —
The Editor. [ ]

gravely damaged several other heavy
and light warships, including the bat-
tleship Oklahoma, which capsized; and
destroyed a large number of Army
planes, most of them on the ground.
Defending forces shot down about 40
of the attacking planes.

The United States Navy is fairly
well provided with aircraft carriers.
Last December we had seven regular
carriers in service and eleven others
under construction or on order. Sev-
eral large merchant ships, taken over
by the Navy, had been or were being
converted into auxiliary carriers. Two
of these ships were the U.S.S. Long
Island and U.S.S. Kitty Hawk. Our
seven regular carriers displaced
around 155,000 tons and normally
operated about 575 fighting, bombing,
scouting, and torpedo planes. Japan’s
carrier force, exclusive of a number of
converted merchant ships, consisted
of at least 11 units. They were, how-
ever, much smaller and slower than
their American counterparts. They
displaced about 173,000 tons and ac-
commodated only about 500 planes.
But that the Japanese know how to
employ their carriers was amply
shown at Pearl Harbor and in more
recent operations in the Southwestern
Pacific.

America’s aircraft carriers range in
size from the 14,500-ton Ranger to
the 33,000-ton Saratoga and Lexington,
largest ships of their kind in the
world. The eleven under construction
or on order will be ships of about
25,000 tons. Three of them are sched-
uled for completion next year, three
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the following year, four in 1945, and
one in 1946. Planes and carriers to
match Japan’s present overwhelming
air superiority in the Far East are
our Navy's greatest needs today.

Our oldest carriers are the giant
Saratoga and Lexington, launched in
1925 and completed in 1927 at a cost
of about $45,000,000 each. They were
originally authorized in 1916 as units
of a class of 35,300-ton battle cruisets
armed with eight 16-inch guns. After
the war, but before construction had
begun, their design was altered and
displacement increased to 43,500 tons.
The Saratoga (Battle Cruiser No. 3)
was laid down September 25, 1920, by
the New York Shipbuilding Company
and the Lexington (Battle Cruiser
No. 1) January 8, 1921, by the Fore
River Shipbuilding Company (now
the Bethlehem Steel Company). Work
on them and their sister-ships Con-
stellation, Ranger, Constitution, and
Uwnited States had not progressed very
far, however, when early in 1922 the
Washington Naval Treaty put a stop
to further competitive building of
capital ships by the world’s five prin-
cipal sea powers. In accordance with
the terms of this treaty Congress on
July 1, 1922, authorized the conver-
sion of the Saratoga and Lexington
aircraft carriers. Their {four
sister-ships were broken up on the
building ways in compliance with the
same treaty. The scrapping of these
fine ships and of seven powerful
dreadnoughts, not to mention that of
20 older battleships in service, was
America’s magnificent but futile con-
tribution to the ideal of disarmament
and world peace.

THE Saratoga and Lexington have
a standard displacement of 33,000
tons; fully loaded they displace over
40,000 tons. Their length on the water-
line is 830 feet and their over-all

AUGUST 1942



U. S. Navy Official Photo
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Navy planes warming up on the deck of a carrier, preparatory to the take-off

length, which includes the overhang at
bow and stern, 888 feet, making them
the longest warships ever built. An ex-
treme beam of 105%% feet barely en-
ables them to squeeze through the
Panama Canal locks. At full load they
draw 32 feet of water.

These two carriers mount what in
reality is the most formidable arma-
ment ever provided in ships of their
class. They carry eight 8-inch guns,
twelve 5-inch anti-aircraft guns, and
numerous smaller weapons. Their 8-
inch guns are 55 calibers in length
(that is, 36 feet, 8 inches), elevate
to 30 degrees, and hurl a 250-pound
shell at a maximum range of some
28,000 yards or about 16 miles. They
are mounted in pairs in four armored
gunhouses along the starboard side
of the flight deck, where they enjoy
an exceptionally wide arc of fire. It is
this excellent distribution of their 8-
inch guns which makes the Saratoga
and Lexington actually the most
heavily armed carriers in existence.
Two Japanese ships, the 26,900-ton
Kaga and Akagi, mount ten 8-inch
guns, but these are mounted singly
along the ships’ sides and well below
the flight deck with the result that
only five of them can bear on either
beam. Consequently, these Jap carriers
have a broadside fire of only five 8-
inch guns.
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The twelve 5-inch, 25-caliber anti-
aircraft guns, firing shells weighing
about 50 pounds, are mounted singly
along the ships’ sides. They are
grouped in four positions just below
the flight deck, which is somewhat
recessed to give them as wide an arc
of fire as possible.

The Saratoga and Lexington each
has a maximum capacity of about 106
aircraft; under normal conditions,
however, only some 80 are carried.
Normal complement consists of a com-
plete Air Group of four 18-plane squad-
rons plus a number of reserve and
utility planes. The Saratoga, as flag-
ship of Carrier Division One, Battle
Force, Pacific Fleet, has, in addition,
a two-plane flag unit. One of her
squadrons consists of scouting planes,
another of bombers, a third of fighters,
and the fourth of torpedo planes.

These aircraft are housed in the
spacious hangar located just below
the flight deck. Here also the planes
can be fueled, repaired, and loaded
with bombs or torpedoes. Two large
elevators convey them from the hangar
to the flight deck. This latter, 880 feet
long and 85 to 90 feet wide, is 60 feet
above the water-line. At the bow, a
catapult, 155 feet long, launches the
heaviest planes into the air at a flying
speed of -better than 60 miles an hour.
On the starboard side are two power-
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ful derricks for lifting seaplanes and
flying boats out of the water.

The defensive characteristics of
these great ships have never been offi-
cially disclosed, but they are believed
to include a wide 6-inch armor belt
running some 600 feet along the water-
line, a 3-inch deck over such vital
spaces as the magazines and engine-
and boiler-rooms, triple hull construc-
tion, and anti-torpedo Dblisters or
bulges. This protection, particularly
the deck armor, mav recentlv have
been improved.

THE Saratoga and Lexington were

designed for a speed of 33.25 knots,
which they both have exceeded in ac-
tual service. Their machinery—Gen-
eral Electric turbines with electric
drive—is the most powerful ever in-
stalled in a warship. Sixteen boilers
with a pressure of 295 pounds per
square inch provide steam for the
turbo-generators which supply current
for the eight 22,500 horsepower elec-
tric motors. Two of these motors are
connected to each of the four propeller
shafts. On one occasion the Lexing-
ton made the 2228-mile voyage from
San Diego to Honolulu at an average
speed of 30.7 knots and on another
maintained a speed of 34.5 knots for
one hour. Fuel oil capacity is 7000
tons, an enormous amount, but not
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Eleven more of these important naval vessels are under construction or on order for the United States Navy, as of June 1, 1942

excessive in view of the daily consump-
tion of some 2000 tons when the ships
steam at full speed.

Although sister-ships, the Saratoga
and Lexington are not identical in ap-
pearance. They can most readily be
differentiated by the platform around
the top of the latter’s funnel. This plat-
form is lacking in the Saratoga. Both
ships can easily be distinguished from
any of our other carriers by their huge
flat-sided funnel. This funnel, which is
really a single casing enclosing a num-
ber of boiler uptakes, rises 79 feet
above the flight deck. Whatever its
merits, it certainly offers an excellent
target to the enemy.

Our first carrier originally designed
as such is the 14,500-ton Ranger,
authorized in 1929 and laid down two
years later by the Newport News
Shipbuilding Company. She was
launched February 2, 1933, and com-
missioned for service 16 months later
at a cost of about $19,000,000. Her
water-line length is 728 feet, her beam
just over 80 feet, and her mean draft
19 2/3 feet. Her complement, includ-
ing flying personnel, amounts to some
160 commissioned officers and 1650
enlisted men.

The Ranger mounts eight 5-inch,
25-caliber anti-aircraft guns, sixteen
1.1-inch machine guns, and 24 smaller
ones. Her armor protection is very
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scanty, comprising only a one-inch
deck and a thin patch of side plating
over the engine- and boiler-room
spaces. For defense against torpedos,
mines, and near bomb misses, she re-
lies on her double hull and internal
sub-division below the water-line.

Recently the Ranger has been carry-
ing 84 aircraft, which is just about
her maximum capacity. Two of her
four squadrons are composed of scout-
ing planes and the others of fighters.
A dozen reserve and utility planes
complete her brood.

Aside from being our smallest and
most lightly protected carrier, the
Ranger is also the slowest. Her 53,500

.horsepower geared turbine engines,

driving two propellers, give her a de-
signed speed of 29.25 knots. On trials
she just exceeded 30 knots with 58,700
horsepower.

The Ranger differs radically in ap-
pearance from our other carriers. On
the starboard side on her flight deck
she has a small island superstructure
and a short tripod mast, but her fun-
nels or smoke ducts, of which there
are no fewer than six, are located near
the stern, three on each side of the
flight deck. They are very thin and
short and can be lowered outboard in
a horizontal position while aircraft
landing-on operations are in progress.
For the past several years she has

been assigned to Carrier Division
Three, Atlantic Fleet.

The 19,900-ton Yorktown and En-
terprise, authorized in June 1933, were
laid down in May and July of the fol-
lowing year at Newport News. The
contract price for their hulls and mach-
inery amounted to $38,000,000, but the
actual cost worked out at a consider-
ably higher figure. Including arma-
ment and ‘aircraft, these ships cost
around $25,000.000 each. They were
launched in 1936 and commissioned
for service two years later. Their
completion and final acceptance by the
Navy was delayed by serious mechani-
cal *defects which developed in their
engines and boilers. In the Yorktown
this trouble necessitated the replace-
ment ‘of the reduction gearing and of
more than 1200 boiler tubes.

The Yorktown and Enterprise are
761 feet long on the water-line, 809 1/2
feet over-all, and have a beam of 83 1/4
feet and a mean draft of 21 2/3 feet.
Their flight deck, which commences
some 15 feet short of the bow and ex-
tends about the same distance beyond
the stern, is approximately 800 feet
in length.

These ships carry eight 5-inch, 38-
caliber “dual purpose” guns, sixteen
1.1-inch anti-aircraft machine guns,
and numerous smaller weapons. The

(Please turn to page 82)
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SCIENCE IN INDUSTRY

Motion Study Goes Human

Workers Co-Operate in Achieving Increased Production

Efficiency Through Time and Motion Research

ALBERT RAMOND

President, The Bedaux Co., Inc.

Ar a table in a factory office a
lone watcher sits behind a
portable movie . projector, facing a
portable screen. As he watches the
screened action, he writes occasionally
on a sheet of paper—writes a kind of
engineering shorthand. And this
watcher differs further from the ordi-
nary movie fan in that never does he
say, “Well, this is where I came in,”
and get up and walk out. Rather, he
sits through the same sequence over
and over; and as his film, in the form
of a loop that does not require re-
threading, spins through his projector
again and again, he goes on writing.

Now he snaps off the projector
motor switch and, operating the

machine by hand, examines his picture -

frame by frame. And still he writes.
. . . Thus, with the aid of motion pho-
tography, which suffers no slips of

memory, overlooks no .details, and
measures time in thousandths of a
minute, modern-day scientific man-

agement goes about the task of stream-
lining production methods in many of
America’s war industries, conferring
benefits alike on worker, employer,
and on the all-out war effort. By means
of movies, filmed in electrically-driven
cameras whose speed is synchronized
precisely with the speed of the pro-
jectors, production engineers are en-
abled to study workers’ motions in

order to improve and simplify methods

of work.

Motion study is but one of the tools
in the modern production engineer’s
kit. Scientific management, an exten-
sion of a field first explored by the late
Frederick W. Taylor, concerns itself
also with such matters as time study
and establishment of production quotas,
plant layout, planning, scheduling and

routing of the production flow, train-

ing of workers and supervisors, ‘and
incentive plans to reward workers
equitably for extra effort.

And in every step of the procedure
of improving production and man-
agement methods, modern-day scien-
tific management enlists the workers’
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interested co-operation, thus insuring
between management and labor the
wholehearted kind of teamwork that
America’s wartime production job de-
mands. The techniques employed pro-
duce substantial results.

To cite a recent instance, produc-
tion engineers, in a plant that produces
gun mounts and earth-moving equip-
ment, helped increase output in a
bottleneck department by 102 percent.
Meanwhile, thanks to the workers’
increased productivity, wages went up
while costs declined.

IN this instance, it was the engineers’

findings, derived from study of the
movie records of workers’ motions,
that led directly to the department’s
improved achievements. Here, as in
many other instances, motion study
disclosed a need for jigs and fixtures
for holding and rotating heavy work;

and here, as has often been found in

other cases, the installation of jigs and
fixtures not only stepped up production
but also reduced the workers’ fatigue
and contributed to their safety.

Let’'s look as this last-mentioned
phase of the matter more closely. As
the engineer - turned - photographer
watches his movie film unroll, he keeps
vigilant watch for signs of wasted
energy—signs that experience in simi-
lar studies in many other plants has
taught him to expect.

Let’s assume that, in the course of
his step-by-step survey of the opera-
tions in a plant department, he has
set up his camera and photographed
a worker’s cycle of operations at a
punch press. Now, as he sits behind
his projector to run off and to study
the photographed record in detail, the
engineer watches for the answers to
such questions as these:

Are the worker’s motions symmetri-
cal—that is, do the right and left
hands reach, grasp, carry, hold simul-
taneously; or does one hand frequently
wait for the other? Is the work so
arranged that motions are short and
smooth; or are they long and jerky?
Can the working surfaces be so ar-
ranged that work need not be picked
up, but may be slid into place? Can
the weight of the work be reduced?
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Are there periods during which a
hand or an arm must assume a cramped
position—perhaps to hold work in
place—and will a jig or fixture reduce
fatigue and enhance accuracy?

Thus, step by step, the engineer diag-
noses. Next he prescribes. Motions,
work arrangement, jigs and fixtures—
all details are noted that need correct-
ing. On paper he creates an improved
work-cycle. Then, back at the punch
press, the new routine is explained to
the pressman.

“Looks better,” the pressman con-
cedes.

“Try it,” the foreman suggests.

The pressman tries it and says, “It
is better.”

“In a few days, after you've got the
hang of it,” the foreman tells him,
“We’ll bring the camera back and
shoot another picture. I think well
be surprised at the difference.”

Seldom, however, is the engineer
greatly surprised; experience has
taught him that when the second loop
of film comes back from the devel-
opers it will run but half or at most
two thirds the length of the first. That
much motion and time will have been
saved. ‘And the engineer, having run
the second version through his pro-
jector for checking, may recommend
still further changes in method, or he
may file it away for future reference—
and for use, perhaps, in training other
workers.

THUS, step by step through a depart-
ment or through a factory, motion
study discloses the little energy losses
—Ilosses that, added together, a few
seconds here and a few seconds there,
have been found to add up to hours
and hours of time.

Time study was mentioned a few
paragraphs back. The primary object
of time study is to measure work ac-
curately and, by scientifically deter-
mining normal rates of production, to
obtain a yardstick for comparing what
is being accomplished with what could
be accomplished” under reasonably ef-
ficient conditions. = Such a study.
often codrdinated with motion study
—in fact, the two are frequently car-
ried on simultaneously—makes possi-
ble setting of equitable rates of pay,
with extra reward provided for extra
effort.

Here must enter the workers’ en-
lightened understanding. In one large
plant the time-study man is the presi-
dent of the employes’ union. Col-
laborating thus, guided by accurate
time studies, and allowing liberally for
fatigue and other factors that influence
production, both management and
labor may feel sure that the wage
rates that result will be fair.
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Time study does even more than
this. Because it records elapsed time
in terms of productive and non-pro-
ductive effort, it highlights time-losses
and the reasons for them. These rea-
sons may include defects in plant lay-
out, or slips in planning and schedul-
ing the production flow from machine
to machine, or from department to de-
partment. Or the losses may be due to
delays in receiving materials, tools, or
instructions.

IN an ordnance foundry, better plan-

ning and a complete overhauling of
the method of compensation—permit-
ting workers to earn more when pro-
ducing more—resulted in increasing
output by 110 percent. In this plant
the erstwhile slowest worker now is
the fastest. Methods had been im-
proved. Potentialities for earnings—
his own and his colleagues’—had been
increased. Should he, who used to be
the -laggard, now become a one-man
bottleneck and slow down a whole de-
partment? Not he! Promptly, he
stepped out in front; and, as a pro-
ducer, at this writing he still leads.

In a steel-casting plant that, among
other things, makes anchors for war-
ships, production engineers found that
nearly everyone, at one time or an-
other, stood around, waiting. The
engineers found moulders waiting for
sand and for patterns. They found
pattern makers waiting for orders.
They found truckers, trundling their
trucks through the aisles between the
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Resuits of a camera analysis of a
simple bench operation consisting of
placing a number of small spare
parts in a paper envelope. The op-
eration as originally observed took
up the time of 156 frames of motion-
picture film, in which one frame is
The operation cycle was, there-

fore, .156 of a minute. The most noticeable thing disclosed by this study is that the
right hand (chart at extreme left) is working for the entire cycle, while the left
hand is working for only .012 of a minute and is used for holding for .129 of @ minute
or about 83 percent of the cycle. By re-locating parts on the bench and re-allocating
the work on both right and left hands, the total cycle was brought down to .099 of a

minute (chart in center), a reduction of 36%2 percent.

Then the stapler used to

close the envelope was modified to be foot-operated. This permitted a further
reduction of the cycle to .069 of a minute, or 30 percent more, giving a total reduction
in time, over the original of nearly 56 percent (chart at right). With the foot-operated
stapler, both hands are used in a productive manner all of the time except that the
right hand holds the parts under the stapler for a period of .003 of a minute

moulders, waiting for the moulders to
get out of their way.

Again the engineers prescribed re-
arranging, rerouting, and rescheduling.
Orders, it was provided, would go to
the pattern shop fore-handedly enough
so that patterns would reach the
mouders on time. Sand would go to
the moulders, not through the aisles—
which were the moulders” working
space—but along the rear. and thus
clear the working space for work. At

one spot, a stoppage-point in plant
traffic, a flight of stairs was replaced
by a ramp to make easier the trip
from one level to another. Rearranged,
this plant stepped up its production
96 percent—and workers’ earnings
went up substantially.

To be sure, not always are produc-
tion delays so obvious; but, in times
such as these, when production, be-
cause of pressure of the war demand,
often must be gotten out by main

Taking a movie from which time and motion studies will be made
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strength, even glaring delays are fre-
quently tolerated because they seem to
be necessary evils. But trained ob-
servation just as frequently shows that
these evils are not necessary at all.

Detailed study of operations almost
invariably reveals certain bottlenecks
—sometimes divisions or whole depart-
ments—the true effects of which have
not even been suspected. Thus, in a
plant that makes seamless tubing for
aircraft, job studies disclosed that
stoppages in the annealing department
could be eliminated by assigning cer-
tain technical tasks to the personnel
of the plant laboratory instead of to
production men as had been former
practice. \When the stoppages had
been cleared, the plant’s over-all pro-
duction went up 42 percent.

Not only in enterprises where op-
erations are repetitive and more or
less standardized, but also in mainte-
nance and repair work and in those
fields of industry where each succes-
sive operation may differ from those
that have gone before, modern methods
of production control have stepped up
output. I‘or example, a warehousing
operation that handles steel sheets,
bars, angles. and other steel shapes—
all essential materials in our indus-
trial war program-—ran far behind its
service potential, until production
engineering technique rearranged such
warehousing functions as classifying,
segregating, stacking. inventorying,
and even cataloging. ‘I'hese improve-
ments, together with a veplanning of
the crane service. enabled the ware-
house to improve its over-all per-
formance by 44 percent.

IMILARLY, it was an overhauling of

layout and a rerouting of the How
of work that enabled production engi-
neers to bring about a seeming miracle
in the maintenance department of a
great steel mill. In this mill. rearrange-
ment of planning methods brought
about production increases m four
major repair shops, ranging from
72 to 128 percent. Incidentally, with
equipment scarce and with machinists
becoming still scarcer, proper control
of maintenance work in almost any
kind of factory becomes increasingly
vital.

Fortunately, both labor and man-
agement well realize today that in
winning the war each side has a stake.
On an ever-broadening {front, labor
has accepted as socially and economi-
cally sound the principles of scientific
management and has participated in
their application. In part this attitude
is the result, of course, of the war pro-
gram. In part, and even more im-
portant in the long run, it is the re-
sult of the adoption by management of
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A motion-study engineer views a loop of film over and over again

a broader. enlightened labor policy.
Through the years. one of labor's
major objectives has been greater sc-
curity. And because, through these
same yvears, efficiency came to be linked
in the workers’ minds with loss of
jobs, the word became unpopular.
Meanwhile management. having come
to realize that in its employe relations
a good deal was lacking, had begun to
overhaul its personnel policies and its
methods of production control. It is
to further this overhauling—this
humanizing—of policy that present-
day prodnction engineering, far from
laying aside the techniques of scientific
management, now applies those tech-
niques with labor’s co-operation.

RE the methods of a factory to be
examined and improved ? Openly,
frankly, and fully, supervisors and the
production engineer talk the matter
over with the men. Are operations to
be studied in detail? The workers
help. They know what is afoot and
—more importantly—they know why.
Are wage rates to be established? The

‘workers are taken into the procedure.

The workers do more. In instance
after instance, having watched produc-
tion engineering step up output, they
have gone on the alert for opportuni-
ties for still further improvement; they
have come to management and said:
“Look here! Everything's fine as
far as we've gone; but we haven't gone
far enough. At least, vou haven't. Here
is something you have overlooked.”
That something usually turns out to
be a managerial blind spot—a lapse in
planning or supervision. The bottle-
neck eliminated, the workers say:
“O.K.! Now we can go places with
this plant!”
Time after has

time, experience
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proved that a proper approach to a so-
lution of the problems involved in in-
creasing production brings a favorable
reaction from everyone concerned.
A broader application of these prin-
ciples—a development for which man-
agement must assume the primary
responsibility—would provide a vital
stimulus for our war effort.

IRON-GLASS SEAL

Made Possible by
New Invention

TIGHT seals between iron and glass,
eliminating the mneed for nickel
and cobalt, critical war metals, for
wires leading into certain types of
vacuum tubes, are now being made
with a new development of Dr. Albert
W. Hull and Dr. Louis Navias, Gen-
eral Electric scientists.

From early days of the  electric
lamp, a problem of construction has
been to make a tight seal between
metal and glass. It is also involved
in making radio tubes. Even with tubes
in which the glass shell is replaced
by one of metal, the lead-in wires pass
through glass insulating bushings.

The difficulty is that most kinds of
glass expand with heat at a different
rate from that of the metal. Glass
and metal may be tight at one tempera-
ture, but when they are heated, the
glass will either crack or pull away
from the metal, because the change
in their dimensions is not the same.

Platinum was used in the first elec-
tric lamps, since it has nearly the
same rate of expansion as the glass
then employed. Various substitutes
for platinum were ‘- devised which
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were satisfactory for lamp seals,
though they were not adapted to the
large seals used for powerful vacuum
tubes, for example. However, Dr.
Hull and others developed special
nickel-iron-cobalt alloys for this last
application.

Since nickel and cobalt are used in
many ways for war equipment, and
their supply is extremely limited, the
new invention of Dr. Hull and Dr.
Navias is an important one since, for
certain applications, it permits tight
seals to glass without their use. They
have devised a series of glass compo-
sitions which can be used with iron
and certain iron alloys. One consists
of 45 percent silicon dioxide, 14 per-
cent potassium oxide, 6 percent so-
dium oxide, 30 percent lead oxide, and
5 percent calcium fluoride. The rate
of expansion of these glasses is very
close to that of iron.

FORGERY—Many forged checks can now be

detected instantly at a bank teller’s win-
dow by means of an ultra-violet ray lamp
developed in Westinghouse laboratories. All
checks are coated with fluorescent chemicals
which glow brightly in the dark when irra-
diated with invisible ultra-violet. Any erasure
or change on the checks removes part of the
chemical coating even though the alteration
cannot be seen in ordinary light. Under ultra-
violet the tampered part of the check shows
as a dark blotch.

STANDARD STEELS
Can Speed-Up Production
For War Needs

PRODUCTION of steel for war equip-
ment is being facilitated as steel pro-
ducers and consumers concentrate
more and more on making and using
a relatively small group of standard
steels rather than literally thousands
of special-order steels.

The standard steels on which em-
phasis is being laid consist of a group
of 87 alloy steels and 77 carbon steels
selected after a two-year period of
study and research by top-ranking
steel plant operating executives and
outstanding metallurgists working
through the American Iron and Steel
Institute. Hitherto, carbon and alloy
steels had been made in more than
4000 different combinations of chemi-
cal elements.

Last year the groups of standard
steels represented approximately 9o
percent of the total output of carbon
steel, 70 percent of the alloy steels
made in open hearth furnaces, 85 per-
cent of the electric furnace alloy
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steels, and 100 percent of the stainless
steels.

In 1942, it is expected that standard
steels will constitute an even greater
proportion of the total steel output.

Steel plant efficiency has materially
improved along with the greater pro-
duction of standard steels, and both
producers and consumers are sharing
the advantages of large-scale produc-
tion.

Efficiency has been improved in
many ways. By enabling steel plant
operators to assign a furnace to the
more or less continuous production
of one class of alloy steel, such as
chrome-molybdenum, the crews which
work on the furnace on the present
round - the - clock schedule have a
chance to improve their performance
by specializing in producing that one
class of steel. When a great variety
of specifications had to be met, it was
more difficult for the crews to develop
a routine of high efficiency.

Standardization also has resulted
in fewer “off-heats” which must be
discarded or diverted because they do
not comply with consumer specifica-
tions.—Steel Facts.

PLANE CONTROL
Made Smoother by
New Rubber Bushings

THE development of a new material
to be used for bushings and guides
of the primary controls of an airplane
has just been announced by the re-
search department of The Firestone
Tire & Rubber Company. This new
material is a composite construction
of a special rubber compound, a spe-
cial cotton fabric, and a new method
of impregnating the assembly after
vulcanization.

Because of its elastic properties,
bushings and guides of this new ma-
terial provide, without restriction of
action, a tighter fit than has previously
been possible with conventional type
guides and bushings. Combining shock
absorption qualities and the ability to
minimize lost motion, it contributes
to smooth operation of the plane.

The new material is being used
mainly in bushings and guides for the

rudders, elevators, and ailerons of
planes.
REFLECTOR

For Fluorescents Releases
Steel for Other Uses

DEVELOPMENT by the fluorescent
lighting fixture industry of a new-type
reflector, constructed of materials not
vital to war production, was announced
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recently by the Lighting Division of
Hygrade Sylvania Corporation. An in-
dustry-wide change-over to this type
of reflector would release, for more
critical war production, important
quantities of steel currently used in re-
flector manufacture.

Because fluorescent lighting makes
more efficient use of electrical power
and provides more light of better
quality, it is considered an extremely
important factor in 24-hour-a-day war
production. It is being used in a great
majority of war production plants,
and thousands of fixtures are being
manufactured for this purpose daily.
The fixtures utilizing the new composi-
tion reflector will employ only about
1/3 as much steel as present fixtures,
and thus the amount of steel made
available for other war production will
be considerable.

Made of a specially treated compo-
sition, the reflector is considerably

Out come new reflectors

lighter in weight than present re-
flectors. General appearance, however,
remains the same. The reflecting sur-
face is the same high-temperature
synthetic enamel used on many present
Hygrade fixtures, and has equally high
light reflectivity.

FIRE RESISTANT
Roofing Proved in
Grueling Tests

F EwW home owners think of the roof
as one of the most fire-vulnerable parts
of a building, yet sparks landing on
combustible roofs have been responsi-
ble for 55 of every 100 conflagrations
in this country since 1900, according
to figures compiled by the National
Fire Protection Association.

On the other hand, there are in-
stances where fire, sweeping across a
section of a city, has stopped when it
reached a community in which fire-re-
sistant roofs were in the majority.

The choice of roofing, therefore, is
not one for the individual alone, but
for the community as a whole, to in-
fluence. More than 600 cities and
towns in the United States permit only
fire-resistant roofing within their fire
limits, and this number is growing
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almost daily. Either in peace or in
war, such protection is a first line of
home defense.

Much of the credit for the present
high standards of fire-resistant roofing
belongs to the Fire Underwriters’
Laboratories in Chicago, which, as
one of its many fire-protective func-
tions, tests and -classifies roofing ac-
cording to the fire protection it will
provide under actual fire conditions.

Testing and classifying of fire-re-
sistant roofing is done by duplicating
roof construction and fire conditions
at the laboratories. A section of roof,
built of wood like that of an average
house, and covered, for example, with
asphalt shingles, is placed on an in-
clined framework before a wind tun-
nel. In the mouth of the wind tun-
nel there is a three foot wide gas flame.
This flame, with the gas pressure
carefully regulated, is then blown
against the surface of the roofing by a
12-mile-an-hour wind from the tun-
nel. The flame is™ applied intermit-
tently, two minutes on and two minutes
off. To pass this test successfully,
there must be no flaming on the under-
side of the roof deck at the end of the
test period.

To determine the protection which
asphalt roofing—the most widely used
fire-resistant  roofing—will  provide
against the danger of flaming brands
being blown on to it, further tests are
made with actual burning brands of
various sizes. These are placed on a
new test sample and allowed to burn
themselves out. Here, again, the pe-
riod should end with no flaming of
the underside of the deck.

A third test measures the ability of
the roofing to prevent the spread of
flames. In this case, a 1400 degree,
Fahrenheit, flame is blown continu-
ously against the surface of the roof-
ing; the distance which it progresses
is noted. This indicates whether the
roofing adds any fuel to feed the fire
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These tests, combined with several
others, determine whether or not the
roofing is readily flammable, and
whether or not it carries or communi-
cates fire. They also show the degree
of heat insulation the roofing provides
for the combustible structure under-
neath and whether—in a fire—the roof-
ing will slip from place and create a
flying brand hazard.

WIRE—A strand of wire reaching from New

York to Montreal, a distance of 469 miles,
can be produced from a rod of tungsten
5% feet long having a diameter slightly
larger than a lead pencil.

TEST SAVING
By Generating Electricity
With Airplane Engines

NEW airplane engines which once
consumed great quantities of aviation
gasoline but did no useful work during
break-in runs now have been harnessed
to produce enough electric power to
supply all machines and lights in the
factories where the engines are built,
according to R. H. Wright, an engi-
neer at the Westinghouse Electric &
Manufacturing Company.

“In this way, one new airplane
engine on test actually drives machine
tools producing parts for other engines
and at the same time saves electricity
needed for other war factories,” said
Mr. Wright.

The new power-producing method
has been achieved by harnessing the
airplane engines to ordinary electric
generators of the type long used in
small Diesel-electric power plants.
Westinghouse already has supplied
one large airplane engine manufac-
turer with 16 of the generators. Mr.
Wright continued:

“Every airplane engine runs about
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half a day in a specially constructed
test cell before it is built into one of
our fighting skycraft. It is first given
engineers call a
‘green’ run to unlimber it. Then the
engine is taken apart, inspected, and
reassembled for a final break-in run.

“In some engine factories, 40 or
more of these cells are in use continu-
ously. As a result, engine manufac-
turers are among the largest users of
aviation gasoline. For example, in one
plant, engines on test have burned
more than 1,500,000 gallons of this fuel
in one month.”

By installing generators in test cells,
each aircraft engine can produce about
2000 kilowatt-hours of electrical en-
ergy during its test runs. Mr. Wright
explained. Generators now in use in
one factory will produce each month
more than 4,000,000 kilowatt-hours,
worth about $24,000. That much elec-
tricity is enough to supply the entire
factory — driving lathes, drills,
grinders, boring machines and other
machinery used to manufacture air-
plane engines—including lights. In
less than two and one-half years, it
is estimated the generators will pay
for the additional cost of installation.

The generators can also operate as
motors to crank the stiff, new engines
for their first trial run. Then, after
the engines gain speed under their own
power, the electrical machines auto-
matically become generators. produc-
ing power instead of using it. By
measuring the amount of electricity
generated, engineers can tell whether
the engine is running properly. Such
accurate checks are not possible when
the engines drive propellers in test
cells not equipped with generators.

Test cells that use generators can
be built smaller and less expensively.
Propeilers make so much noise that
their cells must be built larger and with
sound baffles to keep them from being
a civic noise nuisance.
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INDUSTRIAL
TRENDS

RUBBER COMPANIES, AS CONVERTED

THE fact that rubber is vital to the conduct of a modern
war has been hammered home so thoroughly that it hardly
seems necessary to give it even one more tap. We can,
therefore, in this column dismiss for the moment this well-
understood fact, and also disregard the subject of natural-
versus-synthetic elastomers, to pass along to certain data of
interest regarding the rubber companies themselves. From
such data can be obtained a clear picture of the entire rub-
ber industry as it stands today; from this picture can be
deduced with some degree of certainty the general trend.

When the average person thinks of the products of a large
rubber company, the first thought is, quite naturally, of
vehicle tires. Yet, in peace-time, over 30,000 different prod-
ucts make use of rubber in one form or another and it is
this versatility that makes rubber of such tremendous value
in times of war. The manufacture of such a wide range of
products calls for the application of research and engineer-
ing knowledge of no small moment, and for a diversification
of such knowledge in many fields that, ordinarily, would
not be considered in any way related to the rubber industry.
This knowledge—the fashionable word of the moment is
“know-how”—is essential for progress in the commercial
world of peace; in war-time it becomes invaluable to the
country holding it. Up to the start of the war it led the rub-
ber companies into many new fields, and in some measure
prepared them for what was to come.

As a result, a general survey of the five largest rubber
companies shows that all of them are managing arsenals.
Individual tire-makers are producing in large quantities
such war material as airplane sub-assemblies and anti-air-
craft gun carriages. One company is turning out machine
tools, while the industry as a whole is in production on bar-
rage balloons for protection against enemy aircraft. Such,
briefly, is the over-all view. Let's look closer at the five
largest rubber companies.

Goodyear: Normally the world's largest tire producer,
this company is now rated as one of the largest suppliers
of airplane sub-assemblies, supplying specified units to at
least five aircraft plants. Also manufactured are airplane
wheels and brakes, bullet-sealing fuel tanks for planes,
rubber life-rafts, gas-masks, barrage balloons, semi-rigid
airships for coast patrols, and so on.

Operating factories in seven foreign countries, and own-
ing rubber plantations in the Netherland Indies, Philippine
Islands, Panama, anad Costa Rica, Goodyear has the heavi-
est foreign investment of any rubber company.

Firestone: Now reported to be the largest producer in
the United States of metallic clips for machine-gun car-
tridges, this company is also manufacturing such non-rub-
ber items as oxygen tanks, airplane wheels and brakes, and
Bofors anti-aircraft gun mounts and carriages. Among rub-
ber items being made are gas masks, life rafts, and tank
track blocks. Tires, which ordinarily constitute 70 percent
of Firestone’s output, continue as one of its most important
products.

Although Firestone operates factories in seven foreign
countries, its most substantial investment outside the United
States is in rubber plantations in Liberia, on the west coast
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of Africa. These areas have not yet felt the hand of war,
and are considered to be highly valuable.

United States Rubber: Manufacturing nearly every prod-
uct made of rubber and being the country’s largest producer
of non-tire rubber products, U. S. derives only slightly
more than one half of its total sales in normal times from
tires and tubes. Thus the non-tire rubber requirements oc-
casioned by war are of material benefit to this company.
Barrage balloons, bullet-sealing fuel tanks, and rubber life-
rafts are some of the military products which U. S. is mak-
ing.

Goodrich: Here is the one company of the five under
discussion which has gone in heavily for development of
the synthetic rubber field. At the same time, it has also
broadened its operations in natural rubber. Credit is given
to Goodrich for the endless rubber tread now being used on
high-speed military scout cars, and for the de-icer for air-
planes which operates by inflation and deflation of a rubber
section on the leading edge of the wing. Also being made
are balloon and airship cloth, bullet-sealing tanks, and mili-
tary tires.

In the field of synthetic rubber, Goodrich is found to
be part-owner, with Phillips Petroleum Company, of Hy-
car Chemical Corporation, the nation’s largest producer

" of the petroleum-based synthetic, butadiene. Goodyear also

makes the rubber-like synthetic known as Koroseal and, in
1940, put into commercial production automobile tires using
the synthetic rubber called Ameripol.

General Tire and Rubber: Mainstay of this company's
business always has been vehicular tires. But, some five
years or so ago, there was opened a General plant for the
manufacture of non-tire items. As a result, this mechanical
goods division was ready to do its part in the war effort
when required. Thus, the output of all types of tires is being
supplemented by General’s manufacture of barrage balloons,
wind socks, gas masks, and molded airplane parts.

That’s the way the rubber industry shapes up in the
present war effort. Add to the above the fact that each and
every one of these companies is managing one or more gov-
ernment-owned arsenals for the production of TNT, small
arms ammunition, powder-bag loading, and so on, and it is
evident that the rubber industry is doing at least its share in
the present war. It is also obvious that it will come out of
the war effort with a vastly increased amount of “know-
how” - that the rubber companies will be able to apply to
their operations in the field of peace-time production.

STEEL IS PERFORMING

BEHIND the iron and steel that are playing such an im-
portant part in our war effort is an industry that has al-
ternately been cursed and blessed throughout its existénce,
an industry that despite its size is sufficiently diversified
and flexible as to have survived world-wide criticism and to
have been ready for emergencies when they arose.

Critics would have us believe that the bigness of the
steel industry, its financial strength and integrated man-
agement, its ability to control valuable processes, are all
undesirable features that should be overcome. But let those
same critics see how the steel industry is meeting the pres-
ent requirements of economical operation, is making exten-
sive savings in the use of precious alloying metals, is oper-
ating at virtually 100 percent capacity and, if they cor-
rectly interpret the trends, they will realize that the very
features which they criticised most loudly are those features
which are making it possible for the steel industry to con-
tribute largely toward winning the war.

—0bhe Editoss
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“GET TOUGH"

1"

IN WAR you cannot afford the luxury of squeamishness.
Either you kill or capture, or you will be captured or
killed.” Not pretty but, unfortunately, factual to a ghastly
degree for both armed forces and civilians in today’s world.
The quotation is from Captain W. E. Fairbairn, formerly
of the Shanghai Military Police, lately instructor of the
British Commandos, and now on loan to our own armed
forces. The Captain’s new book, “Get Tough,” embodies
his years of experience in the art of rough and ready self
defense and offense with the hands as one’s only weapons.
It is not nice reading. It tells casually and coolly how to
gouge, break an opponent’s arm, leg, or neck—but, unpleas-
ant as the subject matter may prove to many readers, its
underlying philosophy is the only acceptable one for
Americans who desire to continue “our way of life.”

It's about time we did get tough. In six months of war
we have lost thousands of men, hundreds of ships, untold ton-
nages of food and war munitions—which, nevertheless, our
taxes must pay for—to say nothing of the Philippines, Wake
and Guam Islands, and portions of the Aleutians. We lost
face with other nations, both friend and foe, and, worst of
all, we lost some of our own self respect. What did we win?
We won the battles of the Coral Sea and Midway Island
and many smaller engagements, tactically important, but
hardly compensatory with our losses.

These comments have nothing to do with our armed
forces. At Pear]l Harbor, Wake, Bataan, Corregidor, on the
seas, and in the air our fighting men have indelibly recorded
their toughness in their own blood on the pages of history’s
newest tome. But what of the rest of us?

We were a tough people during the dark days of '76 and
the long years that followed. We were tough in 1823, when
a man in the White House spoke important words to all
the world, words later called the Monroe Doctrine. We got
“that way” after the Alamo; when the battleship Maine was
sunk; when a Kaiser and his henchmen torpedoed shiploads
of our women and children—but are we that way now?

That fellow, Schickelgruber, and his pesky little yellow
cousins in crime think we aren't. For their own sound
reasons they do not question the hardihood of the boys in
blue and khaki—but what of the rest of us? Are we tough
enough? Do we realize that this Thing that is loose on
our gory globe is so big, so strong, so ruthless that unless
we in the United States all get tough—and soon—we may
suffer the loss of many idealistic and realistic things, things
that will make the present commodity shortages seem ex-
tremely picayune?’—A.D.R., V.

WHAT'S AN AMATEUR?

THE amateur works because he cannot help it, impelled
by a love of the work he does.

Today the amateur home mechanic is helping to win
the war in at least three specific ways: as a ‘“bits and
pieces” machinist bending over a cellar lathe at home after
regular working hours while the owls hoot outside; as a
repairman reconditioning firearms for home-guard uses;
and as a precision optician making parts of the optics of
armament to fight Hitler.

All three of these amateur movements have been organ-
ized and are now in actual production. The results they have
given are changing the meaning of the word amateur. What
is an amateur?
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The trouble with this two-headed word is that it, means
two different things that sometimes actually march in
diametrically opposite directions. It means, first, a dilet-
tante who makes a superficial pretense. But it also means
a man who practices an art for the love of it. Now, when
it turns out, as it is turning out more and more often, that
the man who practices an art for the love of it equals, or
even excels, the professional who works mainly to earn a
livelihood and sees little romance in what he does, the word
amateur comes to connote something not derogatory but en-
tirely good.

The program for home machinists has been described in
other publications. Hundreds of lathes and other machine
tools in cellar and attic shops have been put to work on bits
and pieces of armament, their owners becoming sub-con-
tractors.

The National Rifle Association has organized those of
its members who are gunsmiths in a program for recon-
ditioning old rifles of standard caliber. It also is endeavor-
ing to round up for similar uses as many as possible of the
old Springfield rifles which had been sold to private indi
viduals and to put them to better uses than lying in attics.

Scientific American, since last autumn, has quietly or-
ganized in a program some of its thousands of amateur
telescope makers. A limited number of these advanced
workers have already demonstrated that the amateur who
works mainly for the love of the work, or for the hate of
Hitler's regime, can successfully do precision optical work
of a grade of difficulty that is looked upon even by most
professionals as ultra, and which some of them find it
prudent not to tackle. Several of these amateurs now hold
primary contracts, and some of them, if they continue to
make good on the promise contairied in their preliminary
successes, will no doubt be able to expand their home shops
into much larger plants.

There is today far less tendency. to look down the nose
at the amateur than there was a generation ago, for the
amateur has proved up in too many ways. The classic ex-
ample of this proof was the help given in World War I
by the American Radio Relay League, about which every-
one has often heard. The War Department discovered that it
had among those amateur “hams” a huge reservoir of
virtual virtuosi in radio engineering. Since then it has been
far easier for amateurs of any kind to get a straight-faced
hearing, and today the professional who low-rates the
amateur is likely to be warned by some other professional
that he had “better look out, or that fellow you scorn will
soon be catching up and blowing on the back of your neck.”

There is no longer even any need for the amateur to
over-compensate by being cocky and assertive. In most
places he meets with an honestly co-operative reception and
an intrigued interest in what he is trying to do. Sometimes
the professional envies him, for the amateur hasn’t had his
fun spoiled by having to make a living from it—A.G.I.

61



ENGINEERING

Housing on the Double Quick

Factory Production-Line Methods Applied to Speed

Construction and to Conserve Building Materials

GEORGE MICHELSON

Vice President, J. Slotnik
Company, Boston, Mass.

ON a 600-unit housing develop-
ment to accommodate person-
nel at a Navy Yard, practically the
only tool the carpenters used in the
field was a hanimer. The explanation
of this unusual operation was complete
pre-cutting of all lumber, each piece
being plainly marked when cut and
stacked near the fabrication yard.
When the foundations were ready, the
lumber for the floor of one building
was hauled to point of use, followed,
as required, by all the framing lumber
and then by plumbing, roofing, and
electrical materials. Trim and interior
finish came to the work cut to size
and was completely assembled in a
job fabricating shop. Erection utilized
production-line methods, a crew doing
only one operation on a house, then
passing on to the next building.

Pre-cutting and assembly-line tech-
niques were adopted by the contractors
to conserve material and to meet an
expected shortage of skilled help in
an area where little construction had
been done in the last ten years. This
solution of the labor problem was based
on the expectation that an unskilled
man would become efficient quickly by
working at the same job day after
day.

Before ground was broken the con-
tractor analyzed carefully the opera-
tions necessary for construction, and
agreed on 22 essential operations for
the construction of the one-family units
with only one more operation neces-
sary for the double units. The next
step was to estimate the number of
man-hours required to perform each
operation and select proper size crews
to keep each portion of the work “in
step.” Sufficient crews were then or-
ganized to insure the desired overall
progress on the project.

Field supervisory forces consisted
of a general superintendent to whom
an assistant general superintendent,
the expediter, and the office manager
reported. The assistant general super-

Courtesy “‘Engineering News-Record.”
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intendent held direct supervision over
field engineers, inventory control of
warehouse and mill, assistant superin-
tendents in charge of subcontract
work, and operation superintendents
directly responsible for several team
captains in charge of small groups on
the various essentials of construction.

The 600 dwelling units of the de-
velopment are made up of 150 single
units, 24 feet, 4 inches, by 28 feet, and
225 two-family units, 24 feet, 4 inches,
by 55 feet, 8 inches. Each family sec-
tion has a living room, kitchen, two
bedrooms, and bath. No basement is
provided but full outside walls are car-
ried below the frost line. A storage
space 10 by 10 feet is floored in the
attic with access through a 30 by 30
inch scuttle. Heat is oilfired hot air,
the heating unit (located in a kitchen
alcove) supplying year-round hot
water. Electricity is used for cooking
and refrigeration.

Exterior walls are two- by four-inch
studs at 16 inch centers with one inch
wood sheathing, building paper, and
creosoted wood shingles. Roofs fol-
low the same pattern as the walls but
use composition shingles.

Interior walls are 3/8-inch thick
fiber board nailed to the studs, no other
wall insulation being used; the ceiling
is the same material but has insulating

batts laid between the ceiling joists:
walls and ceilings are painted. Double
houses have special soundproofing in
the party wall, the insulating strips
being zigzagged between studs facing
each way to entirely break the con-
nection between the units.

The supervisory men responsible to
the assistant- general superintendent
were in charge of certain operations
only, rather than over a particular
area or group of blocks in which
houses were being built. The contrac-
tor's plan of operations was to follow
as nearly as possible the straight-line
factory production methods except that
the workmen move past the product
in lieu of the product moving past the
workmen. By organizing the work in
this way, a minimum of non-working
foremen were required. Within each
group of men working on a particular
operation was a team captain with two-
fold duties. First, he was responsible
for maintaining the rate of progress
established for his “team”; secondly,
it was his responsibility to his team to
make certain that their materials were
at hand. The exercise of these duties
kept the teams alert and active. Each
man, after an operation was started,
quickly realized his importance to his
team; a ‘“ringer” posing as a car-
penter was quickly routed out by his
teammates to better their production

rate.
A sysTEM of inventory control was
set up to conserve material and
prevent waste. The inventory control
served not only this function but also
alleviated the unskilled labor situation
by supplying all possible parts ready
to use, thus substituting routine opera-
tion for general craft skill. In order
to carry this out successfully, it was

Rough framing of single and double units, and rough boarding of a single unit.

In foreground are pre-assembled window frames
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and studs cut to length
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necessary that the proper amount of
the materials required for each opera-
tion be made continuously available
to the craftsmen. If workmen were
obliged to look for a piece of lumber
or were allowed to exercise choice in
the use of lumber, this method of op-
eration would have failed.

A carpenter shop 150 feet by 80
feet was set up for the purpose of
milling the framing lumber and build-
ing up such sections of each house as
it appeared could be economically pre-
fabricated. The mill was made of ade-
quate size so that when the milling
operations were nearly completed, the
mill could be transformed into a suit-
able shop for pre-cutting the wallboard
and also for setting up door frames
and hanging doors and installing
hardware.

At the time that the engineering
staff divided the job into the various
operations, full-size details of every
piece of lumber going into the house
were prepared. This was carried out
even to the preparation of blocking
for plumbing fixtures. The next step
was to determine which members could
be economically built up and delivered
to the house location ready for instal-
lation.

All the lumber was cut in advance
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Floor plan of half of a two-unit house.
Single-unit plan is similar, but with a
bedroom window in what here is a
party wall dividing the two dwellings

and, where possible, partially as-
sembled in the shop. Sills were cut
for positions above and below windows
and the short studs nailed to them in
the proper length to fit in their marked
position.

Incoming materials were received
by a stock control supervisor who as-
signed them either to the warehouse
or to the mill. Lumber assigned to
the mill was placed upon gravity con-
veyors which fed two lines of radial-
mounted circular saws. Each saw was
set to make one cut, after which the
piece passed on to the next saw. For a
hip rafter the first cut was a double
mitre on the front end of the piece,
after which it was measured to a
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exercised in locating the homes to take advantage of the contours of the site

templet and marked for two straight
bevel cuts on the opposite end and then
passed to the next saws until all cuts
were made. Each piece was marked
to show its exact location in the fin-
ished work.

Excavation for water and sewer
lines and for the outside walls of each
house was carried to a depth of four
feet. Truck-mixed concrete was used
for an 18-inch wide, 12-inch deep foot-
ing under the exterior wall with 18-
inch square footings for the interior
columns. Bricklayers then placed con-
crete block walls and columns to the
height required to accommodate the
building to the existing ground.

The material for a complete floor
system was collected on a truck at the
storage yard and hauled to the build-
ing site and piled—not dumped—as
close to the work as possible. (Skids
and tractors were used during the
spring thaw.) The exact number of
pieces of lumber required were taken
to the work and if one was broken it
was returned to the yard for replace-

.ment or, if taken for other purposes,

a special explanatory requisition was
issued.  Unsatisfactory lumber was
culled during the operations carried
out in the carpenter shop. Savings in
waste, in rehandling of material, and
in reduced confusion are believed to
have compensated for the few trips
necessary to the storage yard for re-
placement material.

Floor framing was started by laying
stringers over the center piers, fol-
lowed by floor joists set in place at 16-
inch centers and lapped over the center
stringer. Bridging, already cut for
quick handling, was nailed in place,
followed by the sub-flooring, not pre-
cut, which was placed over the entire
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area; the edges were trimmed with a
portable electric saw. Necessary open-
ings through the floor were cut later
by a special crew.

As soon as the floor was laid the
framing for the rest of the structure
was brought to the site and piled so
that material required first for con-
struction was on top. The walls were
assembled on the completed floor, the
previously sawed-to-length studs, and
sills with short® studs, expediting the
operation.

FOLLOWING the same procedure there
was delivered to each house the ex-
act quantity of side wall and roof
paper, asphalt roof shingles, creosoted
wood shingles for side walls, includ-
ing pre-cut wood shingles for gable
rake, window frames, sash, and wall-
board. Doors were fitted, hung, and
hardware installed at the mill so that
they were delivered as a complete
package to each house and the field
work involved merely the erection of
the unit in the rough opening left in
the framing. Some of these details
are shown in the illustration on the
opposite page.

Shipments of material from the
warehouse or the lumber yard were
made in accordance with definite
schedules. Variations from the sched-
uled quantities were reported immedi-
ately, investigated, and rectified. Use
of this method of controlling materials
proved that building mechanics can be
trained to follow schedules; that waste
can be eliminated; that the cost of
maintaining the inventory control sys-
tem is much less expensive than the
cost of waste; and that, at no extra
expense, rubbish can’ be greatly re-
duced.
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ASTRONOMY

Our Crab Nebula Proves to be a Guest-Star

Strikingly Observed in China 900 Years Ago

HENRY NORRIS RUSSELL, Ph.D.

Head of the Department of Astronomy and Director-of the Observa-
tory at Princeton University. Research Associate of the Mount
Wilson Observatory of the Carnegie Institution of Washington

IN the western part of Taurus, due
north of Orion, a fairly bright
nebula was observed and catalogued
by Messier. Later, some imaginative
observer called it the “Crab Nebula.”
Its sponsor must have had as lively
a capacity for seeing figures in the sky
as blessed the ancients who named the
constellations, for it is a somewhat
irregular oval mass, which looks more
like a potato than a crab—but the name
has stuck to it, and is now generally
used, at least in English.

By whatever name it is called, it is
one of the most remarkable objects
in the sky. It is of moderate size,
about 6" by 4” in extent, and shows the
familiar nebular bright lines—forbid-
den lines of oxygen and neon and
ordinary lines of hydrogen and helium
—all superposed on a faint continuous
background. So far, there is nothing
unusual, but Lampland, at the Lowell
Observatory in 1921, comparing pho-
tographs taken at an interval of eight
vears, found that the nebula was in
motion, and measures by Duncan at
Mt. Wilson confirmed this.

Later photographs by Duncan ex-
tend the interval of observation to
nearly 30 years, and reveal the char-
acter of the motion clearly. It is illus-
trated in our illustration (from Dun-
can’s paper of 1939). The arrows
show the observed displacements of
each of the measured points, multi-
plied by 17, so as to get the motion in
500 years.

It is evident that the nebula is ex-
panding in all directions, and at a
very rapid rate, astronomically speak-
ing. Carrying the observed lines of
motion back, they all pass close to
the point indicated by the white dot
which has been inserted in the figure.
(There is no such thing in the nebula.)
The small discrepancies in direction
probably arise mainly from uncertain-
ties of measurement of the nebulous
condensations, which are not very
sharply defined. Carrying the motion
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back in time as well as in space, it
appears that all parts of the nebula
started from this central point at nearly
the same time, about 800 years ago—
the discordances being again attribut-
able to uncertainty in the measures.
This suggests almost irresistibly
that the nebula owes its origin to some
great outburst, about eight centuries
ago, near the marked point, which
ejected masses of gas in all directions,
and with somewhat different velocities,
whose persistent outward motion has
resulted in the observed picture.

IF some of these gas-masses were

thrown out almost directly toward
the Earth, or away from it, they would
appear to move slowly, even if they
were really moving as fast as the rest.
This explains why the central part of
the nebula is also bright.

A conclusive test of this interpreta-
tion may be made spectroscopically.
If the light of the central region really
comes partly from gas on the front
side of the expanding mass, moving
toward us, and the rest from gas at
the rear, moving away, the lines in the
spectrum of the first should be shifted
toward the violet, and those of the
second toward the red, giving double
lines—somewhat like those in the

‘spectrum of RW Tauri, described last

month, but arising this time from mo-
tions straight out from the center,
and not in a circle around it.

Double lines were observed in the
spectrum of this nebula by Slipher at
Flagstaff in 1913. Spectra adapted
to accurate measurement, taken by
Mayall at the Lick Observatory in
1936, showed that the velocity of the
outward motion for points apparently
near the center of the nebula was 1300
kilometers per second in each direction
—falling off toward the edge of the
nebula—as we might expect, since the
motion of points in this region should
be nearly crosswise to our line of sight.
This makes it certain that the nebula
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is really expanding. Assuming that
the rate of motion-is the same in all
directions, its distance may be calcu-
lated. Duncan finds 1250 parsecs,. or
4100 light-years. The greatest diam-
eter of the nebula, as we now see it,
comes out about six light-years.

This is not the first known case of
an expanding nebula. The gaseous
envelope surrounding Nova Aquilae
of 1918 (which is still faintly visible,
and still expanding, at a uniform rate)
was undoubtedly formed by ejection
of matter from the star, literally under
our eyes. Hence, as soon as the ex-
pansion of the Crab Nebula was dis-
covered, the suggestion was obvious
that it owed its existence to some
similar outburst eight centuries or so
ago. Since the Crab Nebula is still
fairly bright, the catastrophe which
produced it was probably of extraordi-
nary magnitude and visible as a very
bright Nova.

Lundmark, in 1921, pointed out that
certain Chinese records described the
appearance of a ‘“guest-star’” in the
right part of Taurus, and in the year
1054 A.D.—translating the Chinese
constellation and year into our familiar
system. This is almost 900 years ago,
instead of 800, but it would hardly
strain the observations of the fuzzy
moving nebular condensations to fit
them to this slower rate of motion,
and the hypothesis that the Crab
Nebula was produced by the outburst
of a new star seen in China in 1054
has ever since been regarded as prob-
able. New evidence, just published,
appears to settle the question in the
affirmative.

ROFESSOR DUYVENDAK of the Uni-

versity of Leiden—a distinguished
authority on matters Chinese—has dis-
covered, in other ancient chronicles,
several additional references to the
“guest-star” which appeared in this
vear. For example, “In the first year
of the period Chih-ho, the 5th moon,
the day chi-ch’ ou (July 4, 1054) a
guest-star appeared several inches
south-east of T’ien-kuan (& Tauri).
After more than a year it gradually
became invisible,” and from another
chronicle: “It was visible by day, like
Venus; pointed rays shot out from it
on all sides: the color was reddish-
white. Altogether it was visible for
23 days.” References to this object are
also found 'in chronicles written in
Peking, and in Japan. These detailed
records were evidently due to the be-
lief that the appearance of this strange
star was a portent of things to come;
but they preserve information of much
scientific importance which has been
discussed by Professor Oort, of Leiden,
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and Dr. Mayall, of Lick Observatory.

The great brightness at maximum,
combined with the known distance of
the Crab Nebula, show that the “guest-
star” of 1054 was a supernova of un-
usual brilliancy.

To be visible by day, like Venus,
it must have had an apparent visual
magnitude of about —4; but this is
rough, for the Chinese had no way
of estimating how much
brighter
was. Even at this long
interval, we’ may im-
prove this rough value.
The 23 days mentioned
in the ancient chronicle
evidently refer to the in-
terval during which the
star remained visible in
the daytime. Now, three
super-novae in  distant

than Venus it s

fact that, according to the Chinese rec-
ords, it remained visible to the naked
eye for some 650 days after its ap-
pearance. The super-nova in I.C.
4182 declined in brightness by 11
magnitudes photographically in this
interval.  The visual change was some-
what less. Assuming the same for the
earlier one, and that it was of the 6th
magnitude when lost to sight, its maxi-

- N

ultra-violet radiation must be enough
to maintain the visible light of the
nebula, and probably much other radi-
ation invisible to us. It may then be
concluded that it is still exceedingly
hot—probably more than 100,000°
even at its surface. Without “telling
tales out of school” the writer may re-
veal that an interesting discussion of
this subject is soon to be published
by a Western astrono-

mer.
Meanwhile, we may note
that this nebula presents a
. very striking instance of
. the complications which
. arise in trying to apply
our ordinary time-concep-
tions to objects at vast

distances.
The ‘“guest-star” ap-
peared—to observers on

extra-galactic nebulae have
been well observed in re-
cent years. Their light-
curves were remarkably
similar—the decline in
brightness in 23 days after
maximum being 1.3, 1.5,
and 1.6 magnitudes. Hence
it is reasonable to assume
that at maximum the star
of 1054 was 1.5 magni-
tudes brighter than when
it was last seen in the
morning after sunrise, by observers
who had followed it through the dawn.
The limit of visibility under these
conditions is about —3.5 magnitude, so
that the supernova at maximum must
have been near —S5.

The region of the Crab Nebula is
affected by the absorption of light by
the thin dust-haze which is widely
present in the Galaxy, and causes
distant stars to appear fainter and
redder than they would otherwise look.
From measures by Stebbins and his
colleagues, of stars in the same region
and at about the same distance, it ap-
pears that this absorption amounts to
about one magnitude.

HAD it not been present, the star of
1054 would have been at maximum
of visual magnitude —6, and brighter
than any other celestial object on rec-
ord except a few comets. With the
distance of 1250 parsecs, this corre-
sponds to an absolute magnitude of
—16%%, or to nearly 300,000,000 times
the light of the Sun. This might put
a strain- on our belief, were it not
that the brightest recently observed
super-nova, which appeared in 1937
in the nebula I.C. 4182, had the well-
determinecl absolute magnitude —16.6
—just a shade brighter.

Further evidence of the great bright-
ness of the “guest-star” is found in the
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Courtesy ““The Astrophysical Journal”
Arrows show the expansion of the Crab Nebula
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mum comes out at —5. This, by itself,
is a rough value; but it shows that all
the data are consistent with the be-
lief that the ancient and modern super-
novae were extremely similar. It is
very remarkable that so much infor-
mation is still available about an astro-
nomical event which was visible nearly
900 years ago.

No direct evidence is available about
the later history of either super-nova,
for that of 1054 sank beyond the reach
of the naked eye and that of 1937 be-
yond that of the 100-inch telescope,
when the real brightness was, in each
case, about 10,000 times that of the
Sun. We can be sure, however, that
the star which produced the Crab
Nebula has not gone out. The emis-
sion spectra of gaseous nebulae can
be accounted for only on the assump-
tion that some very hot star, within
or close to the nebula, floods the gas
with ultra-violet light of very short
wavelength, which. in rather compli-
cated but well-understood ways, sets
the atoms of gas to shining.

Almost at the center of the Crab
Nebula is a very faint double star,
with components of the 16th magni-
tude. One of these appears to be a
normal star; the other is very prob-
ably the surviving remnant of the
super-nova. In visual light, it is now
about half as bright as the Sun. Its
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earth—early in July, A.D.

= 1054; but the stupendous

explosion which gave it

birth actually happened

about 3000 B.C. We see

it now as it was in 2100

T B.C. with an uncertainty

of a few centuries affect-

ing both figures in the

same direction and to the

same extent. It appears to

us now as a gaseous cloud

of six light-years in ex-

treme diameter; but that was its size

in 2100 B.C. At present it must be

almost 5% times as big—if, indeed it
is shining any longer.

WE cannot yet say whether the ini-
tial star can keep up its extra-
ordinary ultra-violet radiation indef-
nitely or whether it is still drawing on
and slowly exhausting a store provided
by the great cataclysm. Even if it has
remained without change for the 4000
years and more that separate the star
as we see it from the star as it is,
the nebula must be much farther from
the star, much more feebly illuminated
and much fainter. If the star has
cooled to an ordinary stellar tempera-
ture, the light which the nebula re-
flects must be much too faint to be ob-
servable.

What it is like now—or, more pre-
cisely, what it will look like to the
observers of A.D. 6000—is for the
present a secret, perhaps to be re-
vealed soon by theory, but other-
wise in the very safe keeping of
light-waves which at the moment are
neither here nor there, but are buried
inaccessibly in that vast portion of
space-time which Eddington, in one
of his moments of inspiration, has
called the Absolute Elsewhere.—
Princeton  University  Observatory,
June 3, 1942.
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PSYCHIC RESEARCH

Our Search for the Supernatural

Dunninger Explains How Table-Turning, Once

Explored by Faraday, May be Accomplished

"
ABLE-TURNING. Spiritualism.

Movements of tables, et cetera,
attributed to the agency of spirits.”—
Webster’s International Dictionary,
Unabridged.

More comprehensively, and accord-
ing to Lewis Spence, author of “An
Encyclopedia of Occultism,” table
turning is a form of psychic phenom-
ena in which a table is made to rotate,
tilt, or raise completely off the ground
by the mere contact of the operator’s
finger-tips, and without the conscious
exercise of muscular force. The modus
operandi is exceedingly simple. The
sitters take their places around a table,
on which they lightly rest their finger-
tips, thereby forming a ‘“chain,” as it
is known in psychic circles. In a few
moments the table begins to rotate,
and may even move about the room,
seemingly carrying the experimenters
with it.

This apparent phenomenon has been
for years, and still is, in high favor
among spiritistic mediums as an al-
leged means of communicating with
the spiritual world. The alphabet is
slowly repeated, or a pencil is run
down the printed alphabet, and when
the letter the spirits desire to indicate
is reached, the table tilts. Thus have
been ‘“dictated” sermons, poems, “in-
formation” regarding the spirit world,
answers to sitters’ questions, and, who
knows—perhaps at Berchtesgaden,
even the Nazi war strategy.

Table turning originated in America,
spread to Europe, reached England
early in 1853, where it became " im-
mensely popular.

So prevalent did table turning be-
come that men of science were urged
to turn the light of scientific knowledge
on the “phenomenon” and to endeavor
to explain it on rational grounds. Fore-
most among distinguished investigat-
ors was the English scientist, Michael
Faraday. By means of a simple appar-
atus of his own devising Faraday
showed that the movements of the
table were due to unconscious muscu-
lar action on the part of the sitters,
who were thus, themselves, the auto-
matic authors of the messages pur-
porting to come from the spirit world.
The conclusion drawn from Faraday’s
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experiments was that when the sitters
believed themselves to be either press-
ing downwards, or not pressing at all,
they were actually pressing obliquely
in the direction they expected the table
to rotate—an expectation generated,
possibly, by an advance statement, fre-
quently on the part of the medium or
leader, that the table would first move
in such-and-such a direction.

Then, as now, not all agreed with
the conclusions pointed to by scientific
experiments. Two of the earliest in-

Raduano tilts 10-ounce table

vestigators became satisfied the table
was motivated by a force radiating
from the operators, a force they termed
“extenic force.” Others were less ra-
tional in their explanatory attempts
and the public, on the whole, was dis-
inclined to accept Faraday’s scientifi-
cally reached conclusion. People
seemed to prefer the spiritistic expla-
nations, or the pseudo-scientific theo-
ries which asserted that the ‘“chain”
of operators formed a sort of electric
battery which supplied the table with
vital energy, or, as it was then called,
“electro-odyllic” force. Other explana-
tions offered were odic force, galvan-
ism, animal magnetism, and—strangest
notion of all—the rotation of the earth.

The apparent phenomenon of mov-
ing, tilting, or levitating a table re-
mains as much as ever an argumenta-
tive question between those who
subscribe to ‘the tenets of spiritistic
control and those who do not. On July
21, 1941, Signor Raduano appeared
before the Scientific American Com-
mittee for the Investigation of Psychic
Phenomena, and tilted—not levitated—
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a small table of his own, as well as
one belonging to the Commodore
Hotel.

The signor was given complete free-
dom to utilize powers which he prefers
to term “psychic” rather than “super-
natural” to tilt his tables, but his
failure thus far to re-appear for simple
tests before our Committee—in accord-
ance with his own agreement—left no
choice but to refer the matter to Chair-
man Dunninger for an explanation.

In presenting our Chairman’s views,
it must be remembered that neither
Dunninger nor the Committee main-
tains the following method was em-
ployed by Signor Raduano but until
and unless the signor keeps his agree-
ment to carry on his demonstrations
under simple test conditions before the
Committee, it will be accepted that this
or some other mechanical device or
means was utilized in Signor Radu-
ano’s table-turning exploit of July 21,
1941. .

The three-legged table used by the
signor was his own property. This
was in accordance with our policy that
“demonstrators of psychic phenomena
will be permitted to name and to work
under their own conditions during the
first seance or demonstration.” The
signor's table was constructed of
papier mache, or some other extremely
light-weight substance, it weighed only
10 ounces, and was covered with a
material resembling billiard-table-cloth
in texture. Thus, the slightest friction
between hands and table-top would
tend to tilt the table. Whether or not
the motion was accentuated by use of
the right knee or the right foot cannot
be factually stated, but one of the
photographs taken at the time indicates
that both these portions of the signor's
body were in close proximity—if not
in actual contact—with parts of the
table. The hotel table, at the right in
our photograph, weighed little more
than the signor’s special affair, and
could likewise have been motivated hv
friction between its top and the palms
of the hands. When a newspaper man
was asked to place his hands on the
outer, forward corners of the signor’s
table, and when the signor had suc-
ceeded in raising one table leg from the
floor, the demonstrator removed his
own hands, leaving the table poised
on two legs, supported, apparently, by
the palms of the newsman’s hands.
The slightest pressure, even uncon-
sciously applied by the reporter, would
serve to maintain the poised position
of the 10-ounce table.

This report, supplementing the one
in our March 1942 issue, closes the
Raduano case, unless the signor desires
to re-appear before our Committee.
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Ships 0ff the Line

MERCHANT MARINE-

Science and Ingenvity Help Produce Cargo Vessels for

the Emergency—and for our Future Merchant Marine

A. D. RATHBONE, 1V

IT’S a long, thin room. It’s filled—
even in the daytime—with light-
perforated dimness, the unending,
clattering roar of giant rollers squeez-
ing huge steel plates, the machine-gun
staccato of riveters, and the hissing
overtone of acetylene cutting and
welding apparatus. This is an “as-
sembly line” for production of Liberty
ships, those 441-foot emergency cargo
vessels that are now sliding off
American shipways at the unprece-
dented rate of two a day—

soon to become a near-mir-

ing over 13 million deadweight tons.

Why is it necessary for us to set up
such a stupendous plan—a plan that
will demand every ounce of energy
for its accomplishment? There are sev-
eral very sound answers.

The battle fronts of today are in
every far-flung corner of the world,
and requirements of our war-produc-
tion and delivery set-up must, there-
fore, depend on maritime commerce
on a much vaster scale than ever be-
fore. Secondly, last time we had the
use of cargo carriers from France,
Italy, Japan, and other nations. It's

® THIS IS A WAR OF SHIPS . . . .
Rear Admiral Emory S. Land, Chairman,
United States Maritime Commission, stated
in the April issue of “Marine Engineering
and Shipping News” that: “This is a war
of ships! American shipbuilders and ship-
workers hold the destiny and freedom of the
nation in their hands.

“Every hour lost in building a ship—no
matter how it is lost—every work stoppage
or slowdown—no matter why—is repudiation
of that responsibility. . . .

“’Ships built in time are truly Liberty ships.

“Too late, they will be slave galleys for
Americans.

“The men who build ships and the men
who command them cannot fail America.
Knowing them as | do, | am confident they
will not fail.” ®

A primary purpose for the establish-
ment of the Maritime Commission in
1937 was to devise plans for construc-
tion of new merchant ships to replace
worn, obsolete, American merchant
marine ships, virtually all of which
had been constructed prior to 1922.
Late'in 1937 the Maritime Commission
proposed to construct 50 ships a year

over a 10-year period. From
that modest beginning there

acle of three a day.

This third-of-a-mile-long
room, 300 feet wide, is the
fabrication plant at one of
Bethlehem Steel Company’s
several shipbuilding yards;
it’s never quiet; and into
the great maw, which is the
receiving end of the build-
ing, are fed daily, from
stock piles, enough steel
plates to enable workers to
cut, shape, and weld the 400
hull-plates necessary in the
construction of one Liberty
ship. There are 16 ways in
this yard. Throughout the
United States there are now
60 great shipyards aggregat-
ing more than 300 ways.
Together they will -produce
and put into service 2300
ocean-going merchant ships
by the end of 1943. Approximately
1500 will be the 7200 gross-ton Liberty
vessels; slightly more than 300 will
be tankers; most of the rest of the
ships will be the modern C-types,
destined to form the nucleus of Ameri-
ca’s great post-war merchant marine.
Some idea of our present merchant
shipbuilding program may be had by
comparison with similar efforts in
World War I. The present plan is
nearly twice as big in its five-year
scope from 1939 to 1943 as was that
of the other war in a seven-year period
—2486 ships aggregating more than
25 million deadweight tons, against
1911 ships during the last war total-

Courtesy
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““Marine Engineering and Shipping News”
“It's a long, thin room, dimly lit . . .

-different this time. Add to these the

deplorable condition of the shipbuild-
ing industry and our merchant marine
before hostilities broke out. Shipbuild-
ing had fallen to its lowest level of
production when the United States
Maritime Commission was brought in-
to existence by the Merchant Marine
Act of 1936. Then we had but 10
shipyards, with only 46 ways capable
of producing 400-foot ocean-going
vessels—and half of those were oc-
cupied with naval construction. Sig-
nificant, too, is the fact that between
1922 and 1937 American shipyards
produced but two ocean-going cargo
vessels, other than tankers and liners.
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has been a constant mush-
rooming of the program to
the point where American
shipbuilders now st pro-
duce an average of a little
more than three ocean-going
ships a day to meet the war
needs.

The original annual quota
of 50 ships was doubled
when Hitler set fire to the
world; it was doubled again
in 1940, and, in January,
1941, the yearly goal was
set at 400. However, not
only were the existing ship-
yards—then 18, with 70
ways—incapable of produc-
ing more ships than already
were scheduled, but the
limited capacity for produc-
tion of turbines and gears,
the most modern propulsion
machinery for the C-types of vessels
originally developed by the Maritime
Commission, had been fully absorbed
by the then-existing program. That
condition brought the Liberty ship—
Emergency Cargo Vessel—into exist-
ence. The maritime Commission was
forced to adopt specifications for a
ship propelled by reciprocating steam
engines, a vessel not comparable to
the already-approved Maritime Com-
mission designs which called for the
finest, most efficient, and swiftest mer-
chant ships ever built—but, Liberties
could be built faster, ever faster!

Never before had the shipbuilding
industry of any nation been called up-
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MERCHANT MARINE

“Build more ships faster to win the war,” says Rear Admiral Emory S. Land

on to utilize the ingenuity and effi-
ciency necessary to produce 10,000-
ton cargo ships in so short a time.
Handicapped by lack of ways and
yards, lack of steel, and a serious
shortage of skilled workers and ex-
perienced supervisory -ability, Ameri-
ca’s Maritime Commission and cargo
vessel makers literally and figuratively
rolled up their sleeves and went to
work. They took a most important
leaf from the automobile manufac-
turers’ book—assembly-line and mass-
production methods—and altered it to
fit their needs. “Standardization” was
the watchword. The Maritime Com-
mission became the purchasing agent
for everything that goes into the Lib-
erty ships—from steel plates and
engines to galley equipment and table
linen, from windlasses and fuel-oil
heaters to radios and gate valves. This
cver-growing stream of thousands of
items is retained in the Commission’s
central pool and consigned to the 60
yards as required.

A spread-the-work program has
placed orders for ships’ parts with 500
large and small plants in 32 states.
Everything is uniform, so that no mat-
ter who makes it, it will fit in any Lib-
erty ship. Worker training schools,
under Maritime Commission authoriza-
tion, are bringing out thousands of
new skilled workers each month. To-
day, more than a million are employed
in our American shipyards. Pre-fabri-
cation of many parts, as well as pre-as-
sembly of units, was successfully ac-
complished. Specifications were sim-
plified to save time and essential ma-
terials. Welding took the place of
riveting—Liberties are  85-percent
welded. More ways and more yards
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were built, almost overnight, and all
were laid out, so far as possible, to
permit straight-line production. Sched-
ules were expedited from the originally
contemplated six months for one ship
to 105 days, with greater speed-ups
still to come. All this took place dur-
ing a feverish 1941.

Then came Pearl Harbor.

One month later President Roosevelt
called for an expansion of this already
huge program by another 50 percent,
and a later directive brought the goal
to 2300 ocean-going merchant ships
by the end of 1943.

LET'S go back to that long, thin,

dimly-lit room and see what manner
of miracle is making this biggest ship-
building program of all time click so
well.

The first step is to unload the steel
at the railroad siding. The storage
yard beside this Bethlehem plant—
only one of many, remember—receives
6000 tons a week, and on one day re-
cently 127 cars of steel arrived. Enor-
mous steel plates are carried by crane
and flat-car into the pre-fabricating
plant, where they are cut and formed.
Much of the cutting is done by an
instrument called a Travograph, in
which four oxyacetylene cutting tips
simultaneously slice four identical
shapes from 5/16-inch steel plates with
extreme and continuous accuracy. In
this shop two of these multiple cut-
ters, working full time, cut enough
storage tank pieces—and they are
legion—to supply all ships produced
by this yard. In Travograph cutting,
as in all such steel cutting, or “burn-
ing,” for ships’ parts, templates or
molds, previously constructed in the
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mold-loft to full size of the ships’ sec-
tions, are used to insure accuracy.
Measuring lines, identification marks,
rivet holes, welding spots are copied
from template to each plate or piece so
that later workers will know what.
they have and where it goes.

IFarther along this 1380-foot assem-
bly line the welders get in their work.
As an indication of the extent to which
arc-welding is used as the method of
fabricating steel work one of the na-
tions’ larger shipyards has installed
enough welding equipment in an open-
air assembly line to keep over 3000
men busy operating more than 1000
welding arcs 24 hours a day—and
that's only one shipyard! IFrames,
deck sections, bulkheads, bow assem-
blies, and other parts are formed and
fabricated. Someone estimated that
approximately 35 miles of arc-welded
joints are made by manual operation
and more than 7% miles by automatic
operation in each Liberty ship. On
railroad flat-cars these sections are de-
livered to the ways, where keels have
been laid and hulls are beginning to
take shape.

With a precision that amazes the
layman, the myriad parts unerringly
find their way to their pre-destined
locations. This is the job of the erec-
tors and shipfitters, who can read and

The welder is vastly important in the
construction of our Liberty ship fleet

understand the weird hieroglyphics
painted on the parts and assemblies.
A small army of reamers, drillers,
riveters, chippers, “burners,”. and
welders swarm over the hull in what
may seem the height of confusion,
but in reality the co-ordination of
plans, material, and labor in American
shipyards is maintained on an exact-
ing scale, as proved by the reduction
in construction time from the pre-
scribed 105 days to three months in
many instances, and recently a Liberty
ship came off its ways 46 days after
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the keel of the ship had been laid.

When decks and hatchways have
been installed, the ship is launched—
still an imposing spectacle, even
though more commonplace these days.
The ship moored to outfitting piers,
welders, electricians, steam-fitters, and
other artisans complete their particu-
lar installations. Altogether, some
500,000 man-hours are needed to pro-
duce one Liberty ship, and with in-
creasing rapidity they are leaving
their outfitting piers for their rigid

From high above on the scaffolding, a
Liberty ship has skeletonized form

test runs; but this speed-up of build-
in no sense implies sacrifice of ability
or sea-worthiness. Rather, it is an-
other reflection of Yankee ingenuity
and abilities. While Diesels are not
available at present to power these
Liberty ships, it will be possible to
replace present propulsion machinery
after -the emergency is over with
Diesels, or with turbines and gears,
thus making them into faster and even
more efficient carriers.

All along the line the Maritime
Commission's central pool of supplies
has functioned in providing material
and parts with which to build a ship,
get it into the water, get it completely
outfitted, get it ready for occupancy
and for cargo service. Now, with
test run over, the ship okayed for
immediate use, the Commission makes
its last move before actual service.
Every single item is checked into its
place. The larder is stocked, the pots
and pans are in the galley, fuel tanks
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A keel is laid, the hull begins to form, and pre-fabricated sections are placed

are full of oil, the furniture in ofh-
cers’ and crews’ quarters is in place
and in perfect order, water tanks are
filled—nothing is lacking now but a
crew, a cargo, and a destination.

Across the bay from the shipyards
are great wharves and warehouses,
filled to capacity with the manifold
munitions of war. There. too, await
the highly trained and doughty sea-
men of the American Merchant
Marine. After the Maritime Commis-
sion’s. final inspection and acceptance
of the ship at the fitting-out pier, the
newest Liberty steams across the bay
to those docks, in charge of a tem-
porary crew. Her captain and his men
take her over, her holds are packed
with every ton of wai- freight they can
stand, and she is off to brave the Axis-
born dangers of war-time shipping.
Through cargo transportation she will
do her share to make the Seven Seas
once again the safe world highways
of commerce they must be for a new
and greater American Merchant
Marine.

It is significant that even during the
stress of war, American ship operators
are retained to a great degree in their
normal industrial function. Although
the War Shipping Administration has
taken control of merchant ships, the
title to most of them remains with the
owners, who continue to supervise their
operation as direct agents of the Gov-
ernment. This policy of the Maritime
Commission and the War Shipping
Administration is indicative of the fact
that war has not caused the abandon-
ment of the primary objective of the
Maritime Commission. If our mer-
chant vessels survive the ravages of
enemy action, war will have served as
a medium for expediting our original
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Merchant Marine restoration program.
And, with ship operators retaining
identities in the present maritime
structure, they may, without serious
dislocation, resume their previous
status when peace comes.

It seems clearly apparent that this
nation will be called upon for years to
come to provide the bulk of the ships
and the sailors which will be necessary

T

Luurtesy “"Marnine cngineering ana Smipping News’*
Larders are stocked—"soup to nuts”

to restore economic balance and sta-
bility to this war-shattered world.
Never again should we allow our ship-
vards to be disassembled. Never again
should we permit our merchant fleet
to reach the low level of efficiency and
competitive ability which it attained
in the post-war years following 1918.
With present capacity at our command,
we can maintain the 1943 rate of pro-
duction of 15 million deadweight tons
—and even increase it—if future devel-
opments show needs for additional ton-
nage.
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East-Coast Cattle Ranching

A Vital Industry Gains New Life Through Scientific

Development of Pasturage and of High-Quality Stock

HAMILTON M. WRIGHT

WITH wartime needs putting
the demand for beef at an all-
time high, the 1942 slaughter of live-
stock in the United States is expected
to include 28,000,000 head of cattle
and calves, according to Secretary
of Agriculture Claude S. Wickard.
Thus, the progress of the beef-cattle
industry in Florida and the neighbor-
ing tidewater states of Georgia, the
Carolinas, and Virginia, creating a new
cattle country in the South
Atlantic Seaboard, is be-
ginning to assume an im-
portant place in the na- *
tion’s economy. Florida's
1942 cattle population is
already estimated at 1,500,-
000 head by Florida state
authorities, but they say
that Florida alone, with an
estimated 25,000,000 acres
of range land available
for pasture improvement
with  newly introduced
grasses, will eventually
support a tremendous in-
crease in this number.
This prediction is under-
standable in view of a
statement by an experi-
enced cattleman, who has
raised beef cattle upon a
large scale both in Wyo-
ming and Florida, that he can raise a
steer at an over-all cost of three dol-
lars a year on the Florida range, as
compared with 15 dollars a year in
Wyoming where cold weather makes
prolonged winter feeding necessary.
However, as recently as 1923 the
most chronic optimist would not have
dared to predict prosperity for Florida
cattle. From a low ebb at that period,
brought about by the ravages of the
fever tick, heef cattle in Florida have
undergone a phenomenal change. With
the practical eradication of this dan-
gerous pest since then, thousands of
pure-bred beef bulls, including Here-
fords, Black Angus, the huge Guzerat
Brahma, and ether superior beef types
have been crossed and recrossed on
the native scrub cows, descendants
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of Spanish stock first brought to Flori-
da in the 16th Century, to produce a
preponderance of first-rate beef cattle.
In Georgia and North and South
Carolina, where ten years ago a prime
beef steer was the exception, thousands
of acres of land withdrawn from the
cultivation of cotton and tobacco by
Government order are rapidly being
converted to improved pastures or to
winter cover crops, including small
grains and legumes, to provide feed
for large numbers of sleek cattle.
Centered in Florida, the industry

Herefords at home on a Florida range

has swept swiftly up the Atlantic
coast. Moss-hung plantations between
Savannah, Georgia, and Charleston,
South Carolina, where rice, indigo,
and cotton once supported lordly estab-
lishments, have been transformed into
cattle ranches. Visitors last fall to the
famous old Combahee Plantation at
Whitehall, South Carolina, about 60
miles below Charleston, witnessed
the auction of 500 baby beef steers,
the largest sale of its kind in that part
of the country to date. Almost two
score of fat stock shows, where prime
beef animals are exhibited for prizes
and sold to highest bidders, have been
held in Georgia and the Carolinas this
past Spring. Many of these animals
are used to breed improved stock and
some have supplied beef to army camps.
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What has caused the tremendous
development of the cattle industry in
the Southeast? The answer is, neces-
sarily, not brief. The relatively mild
climate for all, or a larger part, of
the year, the availability of land for
pasturage, good transportation, prox-
imity of markets, all have contributed
to make beef cattle a profitable ven-
ture in the Southeast. Yet one must
look beyond these propitious factors,
important though they are. Cattlemen
from Arcadia, Florida, to Rocky
Mount, North Carolina, will tell you
that without the collaboration of
science the cattle industry in the
Southeast could never have advanced.

Truly, scientific achievement has ef-
fectively shown the way to conquer
at least three outstanding obstacles
which, beyond the memory of the
oldest stockmen in the Southeast, had
barred progress in cattle raising.
These are, first, the cattle fever tick;
second, lack of quality cattle; third,
lack of improved pasturage and forage.

In the short space of two
decades, men of science
have contributed enor-
mously to the solution of
these problems. The scope
of their cumulative effort
can well be imagined,
when it is considered that
not only animal hus-
bandry experts, including
nutritionists, but plant
pathologists, agronomists,
mycologists, bio-chemists,
bacteriologists, and, not
the least, far-sighted cattle-
men, often volunteers for
co-operative research, have
led the frontal attack. Con-
tributing, also, is the en-

terprise of the County
Agricultural Agents and
other representatives of

the United States Depart-
ment of Agriculture, the extension
services and experimental stations of
the state agricultural colleges, and the
livestock and agricultural experts of
the railroads. These agencies have
been and still are a potent force in
educating the rank and file of stock-
raisers as to how they can best benefit
from the constantly expanding work
of the scientists.

All-out efforts to eliminate the fever
tick had begun in the Carolinas in
1917-1918 and in Florida several years
later. The native cattle of Florida
had developed some resistance to the
ravages of the tick through constant
infection, though it was not unusual
for a cattleman to lose from 10 to 15
percent of his herd in late winter and
early spring in areas where natural
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Powerful tractors drawing heavy water-weighted cylinders armed with eight-inch knives are used to knock down palmetto growth
and to reduce it to matchwood. Ground so cleared is planted with grass that has proved its all-around value as cattle feed

pasture was at its worst at that time
of year. Moreover, they were tough,
stringy animals, of slight commercial
value. Good beef animals, when im-
ported, promptly died of fever. One of
the biggest cattle ranches, containing
99,000 acres, near Arcadia, lost an-en-
tire herd of imported Hereford bulls,
worth $7500, in a single summer from
fever tick infection. Leading cattle-
men, with the assistance of Govern-
ment and state officials, organized a
concentrated drive to eliminate this
destructive cattle pest. Corrals, chutes,
and “dips” were created throughout
the cattle regions, and the stock was
dipped in tick-destroying solutions.

Tick eradication also started fencing,
which made the animals easier to get
at and prevented infected animals from
mixing with those that were tick-free.
At the present time no less than 12,-
500,000 acres of range land in Florida
are under fence.

With the practical elimination of
the fever tick from the Florida ranges,
pure-bred beef bulls began to pour
into the state. They were crossed with
the already acclimatized native cows
and the progeny again and again
mated to imported stock. The imported
blood most widespread now in Florida
livestock is that of the Brahma, sacred
cow of India, which can stand heat
because it sweats like a horse, and
which can go far for water and feed.
But the white-faced Hereford is also
seen everywhere, and the state is now
Armly established as a producer of fine
beef cattle. '

The third step in the creation of
Florida as a scientifically operated
cow country is the sowing or sodding
of nutritious, introduced grasses in
place of native grasses. Native grasses
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provide satisfactory seasonal grazing
only; the native wire grass, for ex-
ample, is liked by cattle only for two
and a half to three months, after which
it becomes tough, unpalatable. Im-
proved grasses afford . exceptional
pasturage for eight or nine months
or more of the year. Some.of these
improved pastures, in fact, will feed
a steer all the year 'round. One of the
biggest ranchers in south Florida win-
ter-fattens his stock on para grass
pastures. Cattle like the introduced
grasses better than the native. They
fatten on them quicker and do not
wander so much.

F Florida's 25,000,000 acres of

cattle range, 3,000,000 acres so
far have already been partially im-.
proved as pasture. This land requires
only continued work upon it to be rated
as fully improved, capable of support-
ing several times the number of cattle
that now graze upon it. In addition,
there is much land to which carpet
grass (Axonopus compressus), which
is now almost a native of our southern
states, has spread.

A dynamic change in Florida's
progress as a cattle state came in 1936.
At that time Florida cattlemen began
large-scale planting of improved pas-
ture with the financial aid of the Agri-
cultural Adjustment Administration.
Between the close of 1936 and Janu-
ary 1, 1942, 360,000 acres -of improved
pasture were put in with the aid of the
AAA. Florida is now proceeding at
an even faster pace; last year, cattle-
men in that state put in 156,000 acres
in improved pasture, with government
aid. '

An historic firm of Florida cattle-
men, packers, and ship-owners are
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now operating two huge palmetto
choppers on a day -and night basis,
clearing the ground of heavy palmetto
growths for the sowing of pasture
grass in the flatlands northwest of
Lake Okeechobee in southern Florida.
These machines comprise rotating steel
drums, each weighted with 500 gal-
lons of water and armed with eight-
inch steel knives that reduce entire
palmetto trees-and the heaviest kind
of shoulder-high palmetto brush to
an appearance of chopped matchwood.
They are drawn by Diesel Caterpillar
tractors, each making a speed of four
miles an hour. Each machine clears
an acre an hour. The combined clear-
ance of the two machines is, therefore,
almost 50 acres a day. When the land
has been cleared of palmettos, carpet
grass is disked-in to start the pasture.
The entire destruction of the palmettoes
requires two additional applications of
cutters, one year apart.

This sort of land clearance is going
on all over the palmetto regions in.the
Florida cattle ranges. Within three
months of disking-in the carpet grass,
cattle are grazing on the new pasture.
However, carpet grass requires three
years to become firmly established, and
it is helped by close cropping.

Far to the North, yet within the
Coastal cattle belt, which extends more
than one thousand miles North and
South, near Wilmington, North Caro-
lina, a famous agriculturist and stock-
man has developed a continuous graz-
ing program for his dairy herd, by a
scientific rotation of small grains, feed
crops, legumes, and grasses. Eleven
different crops are involved. This per-
mits his cows to graze the year 'round
in the open on rich, succulent green
feed, and must be regarded as an im-
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portant contribution to the livestock
industry in the South. This plan, like
others, which makes the animals do
the work of harvesting in winter, is
one of the factors that makes cattle
raising in the Southeast so profitable.
In this connection it should be pointed
out, however, that the program repre-
sents a highly perfected grazing plan
and that the majority of beef and dairy
stockmen in the Southeast limit them-
selves to five or even as few as two
crops on the list, although some cattle-
men, farther South, carry their cattle
successfully on improved pasture
through the year.

A favorite grass in south Florida is
the para grass (Panicim purpurascens
or Panicum barbinode), well known in
south Florida and originally intro-
duced from Brazil, used both as pas-
turage and also in silage in the winter
feeding of cattle. This grass, a very
fast grower, has been known to yield
30 tons to the acre under favorable
conditions. The density of this crop
can be inferred when it is considered
that there are 43,560 square feet in an
acre, and that to attain this result each
square foot must average a production
of more than one and one-third pounds
of the grass. This grass has creeping
stems sometimes as long as 30 feet
and as large as a lead pencil. It takes
roots at the joints and makes an up-
right growth of three to five feet. It
has a tendency to choke itself by its
thick root growth and must be disked
before it is killed out by its own exces-
sive vigor.

Among other grasses, especially de-
veloped for beef cattle in Florida, are
Napier or elephant grass, which at-
tains a height of six feet, and a new
cold- and wilt-resistant selection of
Bahia grass. The selection of Napier
grass, evolved by the agronomy de-
partment of the University of Florida
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Above: The imported blood of the
famous Brahma cattle strain is evi-
dent in this herd of Florida cattle.
Brahmas (a_  pure-bred bull s
shown below) are notable for their
ability to withstand great heat

College of Agriculture, represents but
one of more than 4000 specimens of
this variety of grass studied that would
best meet cattle forage requirements
in Florida. A new type of Bahia grass
that is more cold-resistant and a better
seeder than common Bahia, a native
of Paraguay, has been developed by
the United States Everglades Experi-
ment Station. The painstaking selec-
tion process, often. requiring at least
five years of experimentation before
the grass is released to stockmen, is
just one of the methods employed in
evolving improved grasses for the
Southeastern cattle industry.

T Moore Haven, west of Lake Okee-
chobee in southern Florida, one
cattle buyer during the past winter
secured fine results with winter feed-
ing of cattle for the market by using
in silage 15 tons of black strap mo-
lasses to each 320 tons of para grass
cut green. But now that molasses is
getting scarce, it is proposed to use
the residue from the citrus canning
plants in a similar manner. Already,
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some 35,000 tons of dried citrus-pulp
are being used as cattle feed per an-
num.

Florida and its sister tidewater
states have undeniable natural ad-
vantages for cattle raising. Mild
climate and plenty of rainfall permit
continuous grazing for nine months in
the year in certain parts of this terri-
tory and already for a full 12 months
in other sections. Excluding transpor-
tation facilities and proximity to
markets, in both of which the Tide-
water States occupy an enviable ad-
vantage, the low cost of feeding cattle
is the Circean lure that is proving ir-
resistible to experienced cattle in-
vestors from other parts of the coun-
try.

LAWNS

Grow Best When
Planted in the Fall

THERE has been considerable contro-
versy in the past as to the best seed-
ing time for lawns, but it is now gen-
erally conceded that Fall is by far the
best, according to a statement made
by J. W. Lentz, Director, Scott’s Ad-
visory Lawn Service. In spite of this,
Mr. Lentz estimates that about 70
percent of home lawn growers still
defer seeding until spring; he stressed,
in a recent interview, that spring
grass seedlings are apt to perish with
the advent of hot, dry summer:
weather.

Early September seeding is ideal,
since the grass then has a good start
before freezing weather. IEven seed-
ing done in winter months results in
better lawns than when sowing is de-
ferred until spring, forr the seed will
germinate during the early days of
spring when the soil would usually
be too soggy to work.

FINGERPRINT
Classifiers Wanted
In War Jobs

FINGERPRINT classifiers will be ap-
pointed in Government service through
an examination announced recently by
the United States Civil Service Com-
mission. The Bureau of Navigation
in the Navy Department, the \War De-
partment, and other Federal agencies
in Washington may make appoint-
ments. The ‘salary is $1620 a year.
There are no age limits. Since the
last announcement for classifiers made
by the Commission, the experience re-
quirements have been reduced, and the
field has been broadened to include
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members of fingerprint clubs or other
organizations who have had training
in the Henry system of fingerprint
classification.

Instruction in the Henry system,
and, in addition, three months of ap-
propriate experience in that system,
may qualify applicants. Their experi-
ence may have been in Federal, State,
or municipal bureaus, in the employ
of private corporations or individuals,
or in fingerprint clubs under profes-
sional supervision. Proof of experi-
ence must be submitted. Perfect vision
is necessary. The written test will be a
practical one on the identification of
basic fingerprint patterns and classifi-
cation under the Henry system.

Applications must be sent to the
Civil Service Commission, Washing-
ton, D. C., and will be accepted until
the needs of the service have been met.
The forms for applying may be ob-
tained at first- and second-class post
offices throughout the country, or
direct from the Commission.

PAPER—Wood pulp (wholly or in part) is
the source of nine-tenths of American
paper.

ASBESTOS SUIT
Designed for Rapid Use,
Complete Protection

A NEW one-piece asbestos protective
suit, which provides instant and com-
plete personal protection against flame
hazards in emergencies, consists of an
upper-and-lower durable asbestos gar-
ment securely sewed together, with

Flames can‘t enter
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helmet, gloves, and boots attached to
completely enclose and protect the
wearer. The unit prevents the entry
of flame, insulates against heat, guards
the head from injury by falling or fly-
ing material, and enables speedy and
effective work at the scene of emer-
gency.

The helmet of the suit is made of
laminated Bakelite, asbestos covered.
and with front and rear aprons to pro-
tect the head and neck. A large win-
dow of heat-resistant glass in the hood
permits unobstructed vision.

Quick access to the suit, made by the
Mine Safety Appliances Company, is
provided by a zipper opening extend-
ing down the front from neck to waist-
line. When closed, the zipper is pro-
tected by a flap held in place by two
arctic buckles. Zipper fasteners at the
wrist and lower sections of outside leg
seams facilitate rapid donning of the
suit. Wrists, ankles, gloves, and neck
portion are flannel-lined for comfort.
Sole and heel of boots are reinforced
with asbestos brake lining material,
riveted in place for durability, long
wear, and protection.

The suit is made in a universal size
only, with tabs at each side and back to
adjust length.

PHOSPHORESCENT

Material In Sheet Form

_ For Blackouts

A FABRIC sheet with a phosphores-
cent coating on one side is now avail-
able in rolls under the name Conti-Glo
P-10. The material can be cut from
its sheet form into strips and used to
outline objects and obstructions so
that they can be seen in the dark.
For example, long strips may be ap-
plied to the side of a stairway or along
the wall of a room. Shorter strips
may be used on the stair risers.
"The material resembles oilcloth in
appearance and can be secured to any

-surface by tacking, by the use of ad-

hesive tape, or by cementing in place.

RESPIRATOR

Keeps Out Dust, Can be
Used with Inhalant

WEIGHING only half an ounce with
its filter pad in place, a new respira-
tor is useful in industry as well as in
the treatment of certain respiratory
ailments.

This respirator, announced by Al-

lergy and Medical Products, Inc., and

shown in one of our illustrations, is
reported to be very comfortable to
wear. This is due to its light weight,
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Weighs little, has many uses

plus the fact that the frame of the
mask is composed of a thin sheet of
metal which can be molded to the
contour of the face and which is held
in place by an adjustable head -band.

A wire frame, attached to the bot-
tom of the mask, holds the replace-
able filter pads away from the nose and
mouth, thus giving a large breathing
area.

For ordinary use where it is desired
to keep dust from the respiratory
tract, plain untreated filter pads are
employed.

For treating colds and other respira-
tory infections, a few drops of an ef-
fective inhalant are dropped on the
filter pad, enabling the patient to bathe
his membranes continuously with the
soothing wvapors.

STORED CARS
Need Complete Protection
Against Deterioration

1

UNLESS you are prepared to take
the necessary precautions, it may be
thriftier to drive your car sparingly
than to put it in storage for the dura-
tion,” says T. H. Stambaugh, director
of national service operations for the
Hudson Motor Car Company, and
continues :

“If a car is stored for a year or two
without precautions, it is doubtful if it
can be put back in operation without a
major repair job. In addition, the
owner is likely to find that his tires
have deteriorated, the battery is ruined,
and the car’s finish is damaged.

“I have no quarrel with—in fact, I
commend—those individuals who want
to store their cars for patriotic rea-
sons. Nor will I argue about possi-
ble savings in gasoline and oil if cars
are taken off the road. However,
preservation is one thing and waste is
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another. To preserve, we will have to
go the full way through preparation
to make preservation a.practical thing
and not just a theory.

“Persons who are considering stor-
ing their cars for the duration to save
tires should consider the fact that tires
deteriorate when not in use. This is
because normal operation of a car
flexes the rubber and keeps it alive.
Light—even artificial light—damages
stored tires. All windows in the stor-
age place should be blacked out and
the car should be blocked up to re-
move the weight from the tires. Even
then, there should be a certain amount
of inflation during the storage period,
calling for periodic checking.

“When a car is placed in storage, all
gasoline must be drained and then a
half pint of mineral spirits, naphtha,
or benzine must be run through the
pump, carburetor, and engine to re-
nove every last vestige of gasoline. If
this is not done, gum accumulates, and
the valves may stick so tightly that
they may have to be literally ‘ham-
mered loose’ from the guides.

“Before this is done, the oil in the
engine should be changed to a very
high grade product and the engine run
for 5 minutes. Then 2 ounces of a high
grade No. 10 motor oil should be in-
jected in each spark plug hole and the
engine turned over several times with
the starter, so that rings and cylinder
walls will be thoroughly covered with
a protective coating. Failure to take
this precaution may.mean that when
the engine is started after a long per-
iod of storage the rings may be ‘fro-
zen’ in the cylinders, and great damage
could be done the engine when at-
tempts were made to start it after the
storage period is over.

“The radiator should not be drained,
hecause moisture remaining in the cool-
ing system could start rust formations.
The cooling system should be kept up
to full level at all times. A rust in-
hibitor should be added to the coolant
and if there is danger of freezing tem-
peratures, anti-freeze should be added.

“To prevent rusting, springs, frame
parts, clevises, and other chassis parts
should be sprayed with motor oil. All
bright finished parts must be treated
with paraffin wax after rust spots, if
any, have been removed.

“To prevent deterioration of the lac-
quer, the car finish should be thorough-
ly washed, cleaned, and waxed.

“Upholstery should be thoroughly
protected from moths with a minimum
of four one-half pound cakes of naph-
thalene when placed in storage, and
every 60 days thereafter with one half-
pound cake. Openings around foot
pedals should be protected with screen-
ing or metal to keep out rats and mice.
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The body should be air-tight through
closing all doors, windows, and venti-
lators, so that the naphthalene can do
its work.

‘“Batteries deteriorate and should be
stored where they can be charged reg-
ularly and the solution kept at the
proper level.”

TRAIN—The hobby of playing with toy trains

now has more than 100,000 American men
enthusiasts, who have invested at least $10,-
000,000 in their equipment and support three
hundred local clubs, three magazines, and
a national association which holds annual
conventions. One millionaire even has one
of "these miniature railroads installed in a
Wall Street building, where it occupies two
entire floors.

FOREST RADIO
Antenna Needs No
Insulation

ONE of the new devices for use in
emergency radio communication, now
aiding the United States Department
of Agriculture’s Forest Service in the
current and continuing fight against
fires, is a simplified radio antenna per-
fected recently at the Forest Service’s
Radio Laboratory.

The new forest radio antenna has no
insulators, requires no elaborate in-
stallation, and can be pre-tuned before
installation. Costing but a small frac-
tion of what the usual commercial an-
tenna costs, it is called the PD
(“plumber’s delight™) antenna by for-
est rangers because it can easily be
made from simple materials like pipe
and fish poles and installed with the
aid of a few plumbers’ tools. The fact
that no insulation is necessary prevents

- <
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power losses and reduced efficiency
due to insulator leakage. Resistant to
snow and ice, the antenna is especially
suitable for lookout stations at high
elevations.

It is equally effective on wood and
metal buildings. Another asset is that
instead of representing a lightning
hazard, it acts as a lightning rod, add-
ing to the safety of the structure to
which it is attached and of the oc-
cupants. Reduced to barest essentials,
the PD antenna consists of a vertical
radiator, working against a ground
established by four horizontal quarter-
wave radials. For Forest Service radio
frequencies, the antenna is only six to
seven and one-half feet long.

MOBILOPSHOP

Army Spectacle Wearers Have
Fewer Worries

OVERSEAS soldiers who break or lose
their spectacles in camp. or on the
battlefield will have them repaired or
replaced in the field by mobile optical
shops, first of their kind to be attached
to United States field armies.

The first of these units, built by the
American Optical Company, and com-
manded by Captain J. R. Harrison,
was designed at the request of the
Surgeon General’s office. It contains
optical machinery, 36,000 lenses, 8400
frames, 600 pairs of extra temples,
and 1200 spectacle cases. A total of
120 single lenses can be edged and
mounted daily, which is estimated to
be sufficient for the average require-
ments of a field army of 300,000 men.

Approximately 15 percent of the
men in the armed forces wear glasses.
In World War I an optical shop was
set up for the A.E.F. in a suburb of
Paris. As it was stationary, speedy

Mobile Army eyeglass shop satisfies requirements of a field army of 300,000 men
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spectacle service to the soldiers in the
field was impossible. A member of the
present editorial staff of this maga-
zine, whose glasses were broken in
line of duty, was forced to journey
to a distant city, find a French opti-
cian’s shop, and pay for the replace-
ment from his own pocket.

In the present war each soldier
who wears glasses will have a copy of
his prescription attached to his service
record at the headquarters of his re-
spective organization. When he .needs
glasses, he applies to headquarters
for the necessary authorization, after
which the optical unit swings into
.action. Thus, today, they are doing
things better.

IT’S IN THE CRYSTAL
New Form of Paint
Pigment Covers Better

THE patterns of the crystals com-
posing titanium dioxide—the whitest
white substance man has yet found
for making and keeping white paints
white—are physically at considerable
variance.

One of the three known

Pigments that go tarther

types of titanium dioxide crystals is
_as compact as a clenched fist; the
titanium and oxygen atoms in one of
the other crystals are arranged in an
open, loose fashion. Herein lies a
minute difference of mighty signifi-
cance.

This pair of titanium dioxide crys-
tals—left to right, in the picture—are
known as rutile and anatase. Rutile,
the chunky fellow, is a newcomer.
After ten years of research, the Krebs
Pigment & Color Corporation, E. L
du Pont de Nemours & Company, Inc.,
is now able to make its whiter-than-
white titanium dioxide pigment in the
form of rutile crystals.

Previously the pigment that revo-
lutionized the formulation of white
paints came in the form of anatase
titanium dioxide—which had more
than double the hiding power of any
previously available white pigment.
Now, with white pigment available
in rutile form, hiding power is in-
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creased another 25 to 33 percent. To
put it in another way, a rutile enamel
can be used to cover one third greater
area than an anatase enamel without
any increase in the “show-through”
of the background. The manufac-
turer can make four gallons of paint
with “Ti-Pure” R—the official name
for the new rutile form titanium—
where he could only make three with
the anatase grade. And this is all
due to the fact that the compactness
of the new rutile crystal affords a
higher index of refraction—or hiding
power—than any other titanium pig-
ment available today. Rutile titanium,
in the language of the paint-maker,
means more ‘‘covering power —
greater mileage for enamels and
lacquers as well as white paints.

POWER—Start of long-distance transmission

of electric power was recently recalled
when the world’s first alternating current
waterwheel generators at Niagara Falls were
returned to service for the duration of ‘the
war. Built in 1896, these 10 machines had
been retired for 17 years as stand-by equip-
ment. They were installed in the Edward
Dean Adams Station at Niagara Falls, by
Westinghouse, 45 years ago to produce the
power which was sent over wires to Buffalo,
New York, 20 miles away.

ROAD CORRUGATIONS
Caused by Air, According
to New Theory

IN a paper reported in The Journal
of the Institution of Engineers,
Australia, Alan Price recently dis-
cussed the cause of road corrugation
on certain types of paved and unpaved
surfaces. He states that it is a mis-
taken idea that corrugation results
from the frictional action of motor
car wheels. He points out that, if
this were so, the corrugations would
occur only adjacent to the wheel
tracks, whereas actually they are

_found to extend right across the road

width, and he postulates the theory
that they are the direct result of air
currents produced by the motion of
the car.

Observations and experiments are
quoted by Mr. Price to show that
wind, or air currents, have wave-
lengths which eventually bring about
“heaps” or corrugations at right
angles to the directions of flow; in
the case of a road, however, these
corrugations do not occur exactly
normal to the center line, but lie
slightly forward from left to right.
The reason for this latter phenomenon
is that the air stream is not running
parallel to the center line, because
the camber of the road induces the
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current to follow the line of least
resistance and to swerve somewhat
to the left; this results in two sets
of corrugations—one on either side of
the pavement—parallel tq each other,
but frequently breaking step at the
center, making this generally the most
uncomfortable portion of the road on
which to travel.

BLAST CUSHIONING
Glass-Fiber Panel For
Factory Blackouts

A NEW blast-cushioning, incombus-
tible glass-fiber material for blacking
out war-production plants is designed
to reduce damage from concussion and
to provide protection against the
spread of fire caused by incendiary
bombs or explosives.

Known as Fiberglas OC-9 Board,
the new material is composed of fine,
resilient glass fibers compressed and
treated with a binder which gives it
sufficient rigidity to serve as a self-
supporting, fire-resistant material. The
material can be faced with glass-fiber
cloth, plywood, or other surfacing ma-
terials.

Experience in England has shown
that even fairly distant bombing may
prove highly destructive to industrial
operations by shattering windows,
scattering death-dealing glass frag-
ments, and disrupting delicate instru-
ments. Although the concussion-ab-
sorbing qualities of the compressed
glass fibers cannot provide complete
protection against nearby blasts, the
resilient, light-obscuring and protec-
tive materials may prove of definite
value by absorbing part of the con-
cussion caused by explosions.

A recent demonstration of this
panelling was the first showing of the

Reduces damage from bomb concussions
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use of glass-fiber materials for black-
ing out existing industrial plants,
Large quantities of glass fiber prod-
ucts were, however, used for heat in-
sulation and sound absorption in the
fire and shatter-resistant walls, and
the fire-resistant roofs, of two huge
blackout bomber assembly plants al-
ready built.

RISKY
Black Widow Spider
Menace is No Joke

IN the “Annals of Surgery,” Dr. H.
T. Kirby-Smith cites evidence that
privies are a major menace because
they so often harbor the highly vene-
mous Latrodectus mactans. As ab-
stracted in The Journal of the Ameri-
can Medical Association, his findings
show that bites by the black widow
spider occur more frequently than is
generally supposed. He has collected
15 cases from the records of the Van-
derbilt Hospital and has encountered
nine cases during five years of private
practice. Fourteen of the 24 patients
actually saw the spider, and the his-
tory and subsequent course of symp-
toms of the other 10 leave no doubt
that they were bitten by the black
widow.

Eleven of the bites were on the
penis, four on the buttocks, one on the
scrotum, one on the thigh, four on the
arms and hands, one on the chest, one
on the knee, and the site of one was
not mentioned.

Sixteen of the victims were bitten
while in a privy. Twenty-two of the
patients were male. Symptoms ensued
from 5 minutes to two and a half
hours after the bite. The bites were
inflicted from April through October.
There was 1 death. Death following a
bite by a black widow spider is un-
common.

SPRAY CHECK

Makes Possible Rapid
Study of Insecticides

A PRECISION sprayer and duster de-
vised by scientists at the New York
State Experiment Station, which
make it possible to deposit fungicides
on one half of an apple leaf, leaving
the other half as a check, are aiding
in more rapid evaluation of the ef-
fectiveness of new spray materials for
the control of orchard diseases.

“In the orchard,” say the Station
specialists, “the environment must be
accepted as it is without control and
the complexity of factors -that affect

the results make it difficult to come to |

any definite conclusions. Also, years
of experimentation may elapse before
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conditions suitable for certain phases
of a study are encountered. Orchard
trials will always remain the final test
of effectiveness of spray materials, but
laboratory and greenhouse procedures
which duplicate orchard conditions
most closely provide a rapid and eco-
nomical method of testing new fungi-
cides, and also open up possibilities
for much fundamental research about
fruit diseases and their control.”
Three different types of precision
sprayers have been designed. For the
most rapid testing of fungicides, par-
ticularly sulfur, glass slides are
sprayed with the materials under test

and the spore suspensions of the de-
sired fungus are applied to the slides
to determine the comparative values
of different sprays. More reliable tests
on foilage grown in the greenhouse
are made with a horizontal type of
sprayer which makes it possible to
spray oune half of a leal, leaving the
other half as a check.

To duplicate orchard conditions, a
small model orchard sprayer has been
set up in the laboratory. This does
not give as accurate control as the
precision sprayers, but very uniform
and reproducible coverage 1is ob-
tained by placing the potted trees on

HIS is the new All-Navy “E" burgee.

With its added star, it signifies that,
for a period of over six months, production
of Navy material has been apace of sched-
ule. First flown in America over the Bausch
& Lomb plant, it is official Navy recogni-
tion to B&L workers of their continued
achievement in Production for Victory. It
replaces the Bureau of Ordnance flag and
“E” pennant awarded Bausch & ILomb
July 25, 1941,

The Navy “E’ has always been an honor
to be striven for, to be guarded jealously.
On gun turret, battleship funnel, or the flag-
staff of an industrial plant, it is a symbol of
championship performance. But -today,
Navy officials—and the American public—

A New Star over America

s

are anxious to see this award in as many
places as possible. Because ‘‘championship
performance’’ is what America needs today
—all down the line.

. Workmen at Bausch & Lomb are devot-
ing to the specific implements of war, the
experience and skills gained in the produc-
tion of scientific optical instruments. Today
the world depends on America’s men-
behind-the-men-behind-the-guns to destroy
the forces of aggression—that the ideals of
individual freedom may survive.

BAUSCH & LOMB

OPTICAL COMPANY « ESTABLISHED 1853

| AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION
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a turntable and passing them through
the spray for a definite period of
time.

BRANDING TORCH
For Tires, Protects
Against Theft

FLEET owners and garage men are
finding plenty of use for a tire
branding outfit which has recently
-been made available and which can

k]

B g @
«®a€qg
LA X

SgSau ¥,

Identifies your tires

go far toward preventing tire thefts.
This branding torch, illustrated in
these columns, is heated electrically,
the heat being transferred to inter-
changeable letters which are firmly
fastened in the slotted face of the
tool.
[ ) [ ) [}

SUGAR—A single acre of sugar beets pro-

duces, according to the United States Beet
Sugar  Association, approximately 3100
pounds of granulated sugar, as well as
enough by-products for feed to produce 253
pounds of beef or lamb.

END BRUSH
Designed to Clean
Welded Joints

A POWER-DRIVEN end brush, made by
The Osborn Manufacturing Company,
is designed particularly to facilitate
the cleaning of slag, scale, or oxida-
tion from welds on inside corners, as
well as in other locations which are

| Brushes hard-to-get-at welds
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difficult of access. It is claimed that
this new brush will get into any space
which is accessible for welding; it
takes no more room to manipulate
the brush than it does to weld. The
brush can be used in all standard
power tools, whether air or electric.

FUMIGANT
Kills Insects in
Grain and Flour

A NEw fumigant for grain and flour,
highly penetrating and deadly to in-
sects but harmless to humans, is an-
nounced by the University of New
Hampshire. The compound, chlori-
nated nitroethane, is a clear liquid
-with a distinct but not disagreeable
odor, stated to be safe to ship in ordi-
nary- containers. It evaporates read-
ily on exposure to the air, and the
fumes penetrate quickly even into
large masses of grain or flour. A
simple method of fumigating grain in
cars consists of putting the chemical
on top of the grain and then sealing
the car.

INDICATOR LIGHT
Gives Visual Indication
0f Circuit Break

A sMALL panel indicator light which
goes on only when an electrical cur-
rent is broken is now finding use in
railroad signalling equipment, in air-

Operates only when circuit is broken

craft applications, and in many other
circuits where a remote indication of
trouble is desirable.

When this indicator light, manu-
factured by "Littlefuse, Inc., is in-
stalled at any convenient point in
connection with a remote control set-
up, it works instantly, giving a plainly
visible signal. The lights are avail-
able either with filament bulbs or neon
lamps which will glow on currents as
low as 100 microamperes.

INTER-AMERICAN
Highway Now More Than
Half Completed

LINK by link, the great Inter-Ameri-
can Highway is being built from
the United States through Mexico,
Guatemala, El Salvador, Honduras,

AUGUST 1942 -

Nicaragua, Costa Rica, and Panama
to South America. Approximately
3,500 miles of all-weather surfaced
road is involved and more than half
of it is already completed and open
for travel, although the completed
segments are not all continuous.

The longest section of the Inter-
American Highway which has been
opened to automobile travel to date is

a stretch of over a thousand miles’

extending from ILaredo, Texas,
through the greater part of Mexico.
Most of this section is surfaced with
asphaltic materials. It was actually
started some 15 years ago. Each of
the Central American countries has
constructed an extensive strip of the
highway but shorter lengths remain
to be finished. Guatemala was the
first to improve its entire mileage
(300) for all-weather travel. Impass-
able trails still exist at certain points

along the route through Central
America. However, completion is now
within sight.

Effect of the new highway will be
far reaching. Tourists will find within
easy range the historical land of the
Aztecs and the early Spaniards, the
floating gardens of tropical lakes, and
the snow-covered volcanos of continu-
ous mountain ranges.

From the standpoint of business the
highway will be especially important
because it will open up rich producing
regions of rubber, wool, hard rice, tea,
cinnamon, camphor, coffee, quinine,
copra, oils, varnish gums, abaca hemp,
and many other commodities including
rare woods.

The Inter-American Highway is
being financed by the United States
and by all the countries through which
it passes. Its construction utilizes the
latest tools of the modern world. A
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Experimenters

Sensitive to 2/50 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size
Handsome streamline design

Never before a balance with all
these exceptional features!

Finest Quality—Made of tested materials.
Its construction will appea] to laboratories
desiring the best equipment. The Bakelite
cup is unaffected by practically any sub-
stance that can come in contact with it; the
tool steel knife edge and agate bearing will
give long life and accuracy.

Extreme Sensitivity—Weighs to one deci-
mal point farther than the usual low-priced
counter scales and serves nearly every
laboratory purpose short of precise analysis.
The capacity of 100 grams is ample for the
delicate weighings made in the usual course
of teaching, organic synthesis, experimental
work, compounding, photographic work, etc.

Order from

An Accurate Balance
At a PRICE Within the Reach of All

Laboratory Workers e

Schools

Field Workers

Now permissible for auxiliary use in drug stores (N. Y. C. Serial B17.)

Compact-Convenient—Does not monopolize
a laboratory table. Placed on the desk -of
the busy technical executive, it will soon
become indispensable.

Its small size makes it possible to carry it
on inspection and testing trips at a distance
from the laboratory. It is small enough to
be carried under the arm or in an overcoat.

BENNETT BALANCE

Graduated in either Metric System (grams)
or the Apothecary’s System (grains, drams,
ounces). In ordering, please state which
of these you desire.

$8-00 plus 40¢ Postage

Tech Editorial Service, 26 West 40th Street, New York, N. Y.

Blueprint Reading for the Ma-
chine Trades—by Fortman and
McKinney. A very practical

Increase Your Knowledge of the Machine
Trades With These Outstanding Books ment,

as several rational formulas are
included for which no deriva-

VICTORY IN WAR
Calls For Skilled Workers

Pattern Making—by Ritchey-
Monroe-Beese-Hall. A practical
treatise on woodworking and
wood turning, tools and equip-
construction of simple
and complicated patterns, in-
cluding metal patterns.—$2.10.

Electric Welding—by Potter. An
easy-to-understand text cover-
ing principles and application

and easy-to-understand book.
Contains many helpful “Quiz"’
questions with answers in-
cluded.—$1.60.

Forging Practice—by Johnson.
A practical volume on hand
forging of wrought iron, ma-
chine and tool steel, drop forg-
ing, and heat treat'nent of steel
including annea]mg, ha.rdemng,
and tempering.—$1.6!

Foundry Work—by Stimpson-
Gray-Grennan, An excellent
book on standard foundry
practice, including hand and
machine molding, with typical
problems worked out in detail
—$2.10.

Machine Design—by Winston.
A beginning volume presenting
those fundamentals of theory
and analysis which are basic to
the field of machine design.
The calculus is not resorted to

For Sale By

tions are given.—$3.19

Machine Shop Operations—by
Barritt. There are 267 actual
jobs, 790 pages, and 1,235 illus-
trations in this popular book.
The jobs are typical of hun-
dreds of major operations which
a skilled mechanic is called up-
on to do. The tools needed for
each job are listed and the job
is worked out in a step by step
manner. “Quiz’”’ questions ap-
pear at end of each job.—$6.10.

Machine Shop Work—by Turn-
er-Perrigo-Bertrand. An up-to-
date book on approved shop
methods including construction
and use of the tools and ma-
chines, details of operation, and
modern production methods.
Fifth edition.—$2.85.

Metallurgy—by Johnson-Dean-
Gregg. A fundamental book for
the beginner that stresses the
science of physical rather than
chemical metallurgy.—$2.60.

of the various types of electric
arc welding.—$1.35.

Oxyacetylene Welding—by Kehl
and Potter. A presentation of
modern processes of welding,
cutting, and lead burning for
steel, cast iron. aluminum. cop-
per and brass.—$1.35.

Sheet Metal Work—by Neubeck-
er. An excellent book of self-
instruction in pattern drafting
and construction in light and
heavy gage metal, with many
practice problems.—$2.60.

Practical Mathematics — by
Hobbs - Dalzell - McKinney. A
practical ‘“how-to-do-it’’ book
dealing with the fundamentals
of mathematics. Questions and
answers included.—$2.60.
L]

Prices Quoted Are Postpaid in
the United States. On Foreign

Orders add 25 cents Postage on
Each Book.

SCIENTIFIC AMERICAN

24 West 40th Street

New York, N. Y.
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veritable swarm of trucks hasten to
and fro, hauling heavy loads at a fast
clip, making early completion of such
a mammoth enterprise possible. When
this great highway is finished, it may
well be regarded as a monument to
modern trucks and road-building
equipment.

PAPER SHREDDER
Rapidly Produces Quantities of
Packing Material

OLD newspapers, magazines, waste
paper, and out-dated correspondence
can be converted into paper excelsior
with a shredding machine which pro-
duces this packing material at low
cost.

With this machine,
by Mitts and Merrill,

manufactured
fresh packing

Make your own paper excelsior

material is readily made from paper
that otherwise might be baled and
sold, thus obviating the necessity of
purchasing new packing material. The
shredding knives in the machine are
made of hardened tool steel which,

is claimed, will cut light metal such
as paper clips, staples, pins and so on,
without injury to the cutting edges.

PSYCHIC VACCINATION
Rats Made Immune to
Noises by Other Noises

Psycmc “vaccination” against the
nerve-shattering effects of war noise
is a future possibility, it is sug-
gested by a report recently made to
the Mid-western Psychological Asso-
ciation. Noise-sensitive rats that ordi-
narily would be thrown into fits similar
to epileptic seizures by certain shrill’
or irritating noises have been made
immune to the seizure-producing
sounds, according to Dr. Norman R.
F. Maier, of the University of Michi-
gan. The immunity lasted for several
days.

The protecting treatment consisted
merely of preceding each seizure-pro-
ducing noise with another to which the
rat is not sensitive. Continuation of
this procedure with daily tests for
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about two weeks makes it possible to
expose the rats to the seizure-produc-
ing sounds without harm. After a
week without tests, the animal is again
susceptible.

The noise-induced seizures in rats
are due, Dr. Maier concludes, to ner-
vous tensions, and if enough prepa-
ration is given, the organism can ad-
just. In states of low energy the ten-
sions are not sufficient to break
through and get control of the animal.

Just how closely the noise-induced
fits of susceptible rats resemble the
jumpy, jittery nerves produced in
some humans by the explosive blasts,
shrieking shells, and roaring dive
bombers of modern war is not yet
known to psychologists. But the fact
that a means has been found for pro-
tecting the rats by this sort of psycho-
logical immunizing process raises hope
that some similar method may be de-
veloped for helping humans to protect
their nerves against war damage.—
Science Service.

CONVEYOR

Portable Unit Has
Variable Incline

A PORTABLE conveyor for use in pil-
ing boxes, bales, and other materials,
illustrated in one of our photographs,
is provided with rubber tired wheels
which make it possible to move the
machine from one site to another by
simply hooking the lower end of it
to a motor truck.

The belt on this new conveyor rides
on rollers mounted in a structural
frame that is hinged to a supporting
frame so that the discharge end may

For piling, loading, and unloading

he raised and lowered from a mini-
mum of four feet to a maximum of
cight feet. Elevation of the unit is
accomplished by a hand crank and
geared drums.

The belt of the conveyor is driven
by a motor and speed reducer with
chain connection to a pulley at the
lower end. Adjustment of the belt is
accomplished through an idler pulley
at the upper end. This unit, known
as the Portable Belt Piler, is manu-
factured by the Standard Conveyor
Company.

IMMEDIATE DELIVERY
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT

With

BRONZE GEAR AND Inlet Outlet Price A. C. motor
CENTRIFUGAL PUMPS No. 1 Centrifugal 1ym 7% $ 6.50 $25.00
No. 4 “ 3,7 157 13.50 32.00
No. 9 o 1" 17 16.50 35.00

W i “ 32.00
W v P 37.50
1 i @ g M 49.50
ooy o 48.50 " “ " on request

HEAVY DUTY TWIN
COMPRESSOR

Complete automatic twin cylinder outfit

fully equipped with a heavy duty %
H.P. motor, air tank (300 1bs. test—
150 lbs. A.W.P.), automatic adjust-
able pressure switch, gauge, check
valve, safety valve and drainer, etc.
Delivers 150 lbs. pressure. Displace-
ment 1.7 cu. ft. per min.

Models D H G Y4
© 127 x 24” tank A.C. 110 or 220 v. 60 cycle
$57 50

16” x 30” tank A.C. 110 or 220 v. 60 cycle
$64.50

Large stock of air compressors, Y4 H.P. to 20
H.P. A.C. and D.C., all voltages, 1 to 120
. C.F.M. displacement, built for all requirements.
i Additional data on request.

INDUSTRIAL FANS DURAKOOL MERCURY SWITCHES

This metal mercury switch overcomes faults of
usual mercury switches. May be turned a full
360°. Has thousands of known applications from
tiny lab instruments to gigantic power controls.

1 Amp. ......... $1.10 20 Amp.
3 Amp. ......... 1.65 35 Amp.
5 Amp, ......... 1.65 65 Amp.
10 Amp. ......... 2.00 200 Amp.

Synchronous Motors

New Emerson 100th H.P.,, 900 R.P.M. 110 volt
60 cycle hollow 25/32 shaft vertical or horizontal
monnt, no base. Has many applications.. $7.50

“BUSH” CONDENSERS
TINNED COPPER

Designed for refriger-
ation and air condition-
ing. Has many other
uses. High heat transfer
capacity and great effi-
ciency.

Belt drivgn, slow speed, exceptionally quiet
in operation. highly efficient. G. E. Motors.
SIZE HP. R.P.M. (o}

F.M. PRICE | Sizes 734 X 12%............. - .. $3.25 each
247 1/6 €60 4200 $45.00 [ o e % 1 1;7 Sl
30 1/6 540 5800 52.00 zes 933 x S P T X ..

Limited number larger sizes on hand.

EXHAUST FANS, BUCKET BLADES

General Electric A.C. 110 volt motors.

R.P.M. cu. ft. Price
per min.

MAGNETIC GAS VALVES

All sizes in stock; Prices on request

9 1550 550 $12.00
COROZONE 10" 1500 550 13.50
12" 1750 800 18.00

O0ZONATOR

tAhn telec';ricag dev}ﬁe 18 1140 2100
p—_ at converts ordi- it
SRl nary  oxygen into | 20” 1140 2800 36.00

ozone.  Revitalizes | 24” 1140 4000 42.00

and deodorizes the air. Suitable for laboratory, | 24” 850 3800 45.00
factory, office or home. 110 volt AC. $9 53 Other voltages & frequencies'available at slightly
i

Only 10 watts. ....................... higher prices.

21.00

FORCED DRAFT BLOWERS COMPLETE WITH MOTOR
YPE H.P. R.P.M. CU.FT

T . FT. MIN. INLET OUTLET _ PRICE
0 1/20 1750 160 415” 334" $22.00
0l2 % 1750 350 612" 334" 25.00
1 1/6 1750 535 6 ” 415" 30.00
114 Yy 1730 950 " 6 ” 37.50
1% bz 1750 1900 915" T 75.00

2
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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EVERY important discovery relating
to mind power, sound thinking and
cause and effect, as applied to self-
advancement, was known centuries ago,
before the masses could read and write.

Much has been written about the wise
men of old. A popular fallacy has it that
their secrets of personal power and suc-
cessful living were lost to the world.
Knowledge of nature’s laws, accumulat-
ed through the ages, is never lost. At
times the great truths possessed by the
sages were hidden from unscrupulous
men in high places, but never destroyed.

Why Were Their Secrets
Closely Guarded?

Only recently, as time is measured; not
more than twenty generations ago, less
than 1,100th of 19 of the earth’s
people were thought capable of receiv-
ing basic knowledge about the laws of
life, for it is an elementary truism that
knowledge is power and that power
cannot be entrusted to the ignorant
and the unworthy.

Wisdom is not readily attainable by the
'general public; nor recognized when
right within reach. The average person
absorbs a multitude of details about
things, but goes through life without
ever knowing where and how to acquire
mastery of the fundamentals of the inner
mind—that mysterious silent something
which ‘“whispers” to you from within.

Fundamental Laws of Nature

Your habits,accomplishments and weak-
nesses are the effects of causes. Your
thoughts and actions are governed by
fundamental laws. Example: The law
of compensation is as fundamental

Whart Strange Powers
Did the Ancients Possess? |

as the laws of breathing, eating and
sleeping. All fixed laws of nature are
as fascinating to study as they are
vital to understand for success in life.

You can learn to find and follow every
basic law of life. You can begin at any
time to discover a whole new world of
interesting truths. You can start at once
to awaken your inner powers of self-
understanding and self-advancement.
You can learn from one of the world’s
oldest institutions, first known in Amer-
ica in 1694. Enjoying the high regard
of hundreds of leaders, thinkers and
teachers, the organization is known as
the Rosicrucian Order. Its complete
name is the “Ancient and Mystical
Order Rosae Crucis,” abbreviated by
the initials “AMORC.” The teachings of
the Order are not sold, for it is not a
commercial organization, nor is it a re-
ligious sect. It is a non-profit frater-
nity, a brotherhood in the true sense.

Not For General Distribution

Sincere men and women, in search of
the truth—those who wish to fit in with
the ways of the world—are invited to
write for a complimentary copy of
the booklet, ‘“The Mastery of Life.”
It tells how to contact the librarian
of the archives of AMORC for this
rare knowledge. This booklet is not

intended for general distribution; nor
is it sent without request. It is there-
fore suggested that you write for your
copy to -the Scribe whose address is
given in the coupon. The initial step
is for you to take.

Scribe M. U. X.
The Rosicrucian Order

San Jose, California. Please send
copy of sealed booklet, ‘“The Mas-
tery of Life,”” which I shall read as
directed.

Name.
Address......ccorvnrinne R R R P
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——NATIONAL DEFENSE—
SEA NESTS FOR WAR BIRDS

By Walton L. Robinson
Continued from page 54

S5-inch guns are of a new model and
can be used with equal effectiveness
against warships or aircraft. They
comprise the main armament of all our
modern destroyers and of the four
6000-ton light cruisers of the speedy
Atlanta class, which are now joining
the fleet. They also constitute the sec-
ondary battery of the new battleships
North Carolina and Washington.

Maximum aircraft capacity of each
of these carriers is over 100 planes,
but in normal service the Eunterprise
accommodates 81 aircraft—a 75-plane
Air Group and 6 utility planes. Her
combatant aircraft comprise one squad-
ron of torpedo planes, one of bombers.
one of fighters, and one of scouting
planes. The Yorktown, flagship of
Aircraft, Battle Force, Pacific Fleet
and Carrier Division Two, has the
same aircraft complement plus a four-
plane Flag Unit. One of the most
interesting features about these ships
is their ability to catapult their aircraft
from the hangar deck as well as from
the flight deck. This is a great ad-
vantage, for it increases the number of
planes which can be put into the air
at short notice.

The Yorktown and Enterprise are
much more stoutly armored than the
Ranger. They have a heavy protective
deck and a patch of side armor, un-
officially reported to be four inches
thick, over machinery and boiler
spaces, and the usual internal sub-di-
vision. They are also very fast—the
fastest carriers in our Navy and prob-
ably faster than any foreign ones.
Their 120,000 horsepower geared tur-
bines, driving four propellers, give
them a designed speed of 34 knots,
which they have exceeded on trials.
Steam is supplied by nine Babcox and
Wilcox express type boilers.

In general appearance these ships
bear some resemblance to the Sara-
toga and Lexington, though they can
easily be distinguished from them.
They have a fairly large flat-sided fun-
nel, tripod mast, and considerable
island superstructure on the starboard
side of the flight deck, but no gun-
houses such as in the older and larger
carriers. [n peace time it was pos-
sible to differentiate between them by
the large black “Y” painted on both
sides of the Yorktown's funnel.

The 14,700-ton Wasp, laid down
April 1, 1936, by the Bethlehem Steel
Company and commissioned four years
lJater at a cost of nearly $21,000,000
(exclusive of armament and aircraft),
is a smaller edition of the Yorktown
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with certain features of the Ranger’s
design. Her hull lines closely follow
those of the Ranger, but her super-
structure, save for her smaller funnel,
resembles the Yorktown’s in general
arrangement. On the water-line the
Wasp is 688 feet long and 80 3/4 feet
wide and in a light condition draws
20 feet. She is, therefore, 40 f{feet
shorter than the Ranger, but slightly
wider and deeper in the water. Her
over-all length is 739 feet. This is
also the length of her flight deck, which
extends beyond the over-hanging bow
and stern. Her armament is the same
as the Yorktown’s and her protection
generally similar to the Ranger’s.
The Wasp carries two squadrons
of scouting planes, two of fighters, and
six utility planes—a total of 84 air-
craft. Her engines, Parsons geared
turbines, develop 55,000 horsepower
for a designed speed of 30 knots.
America’s newest regular carrier,
the $32,000,000 Hornet, was commis-
sioned last October—some months
ahead of schedule. She was laid down
September 25, 1939, and launched De-
cember 20, 1940, by the Newport

® READERS of the ‘accompanying article
on aircraft carriers, and of other articles
on naval matters in monthly magazines,
must always bear in mind the time-element
involved in the publishing business and in
the release of information by the Govern-
ment to writers and editors. Thus, Mr.
Robinson’s article was written and set in
type after the Battle of the Coral Sea, but
before the details of that battle were re-
leased. Hence it will be understood why the
carrier “Lexington” is written of as a ship
in being, whereas she actually was de-
stroyed as a result of that engagement.—The
Editor. @

News Shipbuilding Company. Details
concerning her are restricted, but it is
known that she is a modification of
the Yorktown design, incorporating
a number of improvements. Her water-
line length has been reported at 770
feet and her displacement at over 20,-
000 tons. From photographs it is evi-
dent that she varies only slightly in
appearance from the Yorktown. Most
of this difference is to be found in the
island superstructure.

QOur eleven carriers under con-
struction or on order are expected to
be ships of around 25,000 to 26,500
tons and to cost in the neighborhood
of $60,000,000 each. The Essex, Bon
Howmme Richard, and Cabot are sched-
uled for completion next year, while
most of the others will follow in 1944-
45. They will be welcome additions
to our Navy in its life-and-death strug-
gle in the Pacific and in its efforts to
assist Britain in maintaining the vital
lines of communication in the North
Atlantic.
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EDISON STORAGE BATTERIES

Cells are in excellent condition. Complete with
solution, connections and trays. Prices below are
about 10% of regular market price. Average life
2n years. Two-year unconditional Guarantee.
< A-4 Amp.
A-6 Amp.
A-7 Amp.
A-8 Amp.
H B-2(J-3) Amp.
B M-8 Amp.
A 1.-20 Amp. ......Ea.
== [.-40 Amp. . . 4.00
All cells 1.2 volts each

Above prices are per unit cell. For 6 volt system
use 5 cells. 12 vt.—10 cells, 110 vt.—88 cells.
Note: On all cells 75 amps. or less an additional
charge of 10% is to be added for trays.

U. S. ARMY TELEGRAPH SET

Signal Corps telegraph key and sounder
mounted on mahogany board. Oper-
ates on 2 dry cells

U. S. ARMY TELEGRAPH SOUNDERS

All brass on wood base, 20, 50, or
200 ohms. Bunnell

TELEPHONE SWITCH DIALS

“Kellogg’ 4 terminal, 10 digits. Diameter
27%", $3.50

Lighting Plants, New

Gasoline Driven.
‘“Delco’ 1000 watts,
120 volt direct cur-
rent generator. Sin-
gle cylinder, 4 cycle
air cooled 2% inch
bore, 5 inch stroke,
1400 RPM, battery
start ignition.

$225.00

Additional data on
request.

TELEGRAPHIC TAPE RECORDER

Makes written
record of code
on paper tape.
Ideal machine
for learning
code or teach-
ing code to
groups. Radio
men can easily
adapt it to
short-wave re-
ceivers. for tak-
ing permanent
records of code
messages.
Double pen permits simultaneous recording of
two messages. Pens operated by battery and
key while tape feeder is spring driven. Made of
solid brass on heavy iron base. Useful on fire,
burglar alarm and watchman systems. May be
used to intercept telephone dial calls. 10 ohms.
Rebuilt & finished,

like new $47.50 Reconditioned  $30.

GLASS MERCURY TUBE SWITCHES
$1.25 10 amp.
1.95 20 amp.

TRANSMITTING
CONDENSERS
MICA
operating volts 12,-

= 500, cap. 004.
Dubilier, new $12.50
Dubilier, used 10.00
Wireless Spec. new
$10.00
Wireless Spec. used
. $7.50
, Dubilier, mica. op. volts 8.500. cap.

NICHROME WIRE

in stock
SIZES FROM #39 to .001

U. S. Army Aircraft.
solid brass telegraph
and radio transmit-
ting key, large con-

$2.95

«QV/

Build Your Own Searchlight
U. S. Army Parabolic Mirror
Precision Quality
Focal Glass
Dia. Length Thickness Price
11 in. 4 in. % in.
380 in. 12% in. 7/16 in. .
36 in. 18% in. 7/16 in. 125.
f Made by Bausch & Lomb & Par-
sons. Perfectly ground and high-
ly polished.
A few 60 in. slightly used metal
mirrors on hand.

BAROGRAPH, FRIEZE, 7 Day Graphic, 7
Jewel movement, 28 in. to 31 in. atmos.
pressure by 20th. 8 Vacuum Cylinders 3%
in. dia. hinge cover, glass front,
mahogany case. Price

U. S. Navy Divers Lantern

Electric 150 watt, any voltage, solid
cast brass. 300 1b. test. Weight 12 1Db.

U. S. ARMY
AIRCRAFT MICRO-
PHONE

Manufactured by Western Elec-
tric, Breast type carbon micro-
phone transmitter, noise proof,
complete with cord, plug and
breastplate. Exceptional

$2.95

ARMY LIQUID COMPASS (Sperry)

Bronze jewel bearing. Leather case.
234" diameter, 1%4” high

U. S. Army Engineers Prismatic Compass
Pocket type 360° Limited quantity. $10.50

HUTCHINSON PRISMATIC COMPASS

brass, black enameled, im-

. $16.50

3 in. dia,,

proved pattern with opening in top.
floating jeweled dial. 2 in. Each.

DYNAMOTORS D. C. io D. C.

24- 750 volt. Gen. Electric 200
$27.50
24-1000 Gen. Elec. 1000 mills
$50.00

12-350 volt 80 mills .
12-750 volt 200 mills
32-350 volt 80 mills .
32-300 volt 60 mills .

U. S. ARMY ALIDADES

Hardwood, metric scale, 0-15 cm. and reverse,
and log, scale hairline sight spirit level. $1.95
45° angle adj. type, made in France

HAND CLINOMETERS, PENDANT

U. S. Army Engineers, Geologists, Survey-
ing, Mapping, etc. Magnifying Eyepiece. $3.50

“Veedor-Root” Revolution Counter

Six number, (999999) non-reset, dimensions over-
all 5l%” long, 114” wide, and 1-5/16” high. Nu-
merals 14” high, nickel plated. Special... $7.50

Prisms, Binoculars, Bausch & Lomb, used,
slightly chipped, 1 11/16 inch long
by 3 inch wide

Engineers U. S. Army Precision Type Tripods
Keuffel & Esser, precision type hardwood,
42” long, 3” diameter bronze platform with
5/16” #18 threaded stud 3%” long. Has
brass tension adjusting screws. Legs
reinforced with cast bronze and steel

tips. Weight 5 1b.

Single Stroke Electric Gongs
Edwards 12” bronze DC5 Ohm Mech. Wound $18.00
Edwards 10” bronze DC5 Ohm Mech. Wound 15.00
Edwards 6” bronze DC5 Ohm Mech. Wound 10.50
Schwarze 8” 100 Ohm 32 volt 0.

TUNGSTEN CONTACT DISCS

134” dia. — 1/16” thick. TPure metallic
tungsten contacts. Machined and polished
$2.00 ea $3.00 per pair.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.8., 120 Chambers St., New York City
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LEARN SPANISH

THE LANGUAGE OF
TOMORROW'S BUSINESS

PLAYING

It's easy to learn to speak, read and write
Spanish this popular new way...and it takes
only 14 of the time usually required to mas-
ter a foreign language. Play Solitaire or
play the Course wiih ¢ member of your fam-
ily or while you entertain friends. Prepares
for the thousands of post-war opportunities
that will be ilable to Spanish-speaking
men and women when trade with our Latin-
American neighbors is at its peak. Remem-
ber...2, 3 or 4 persons can learn at no extra
cost. 4 decks of cards and Cloth-

Bound Text Book, only $2 postpaid.

Money back if you fail to learn.
French course ... identical
material... also $2.

RODALE PRESS Emgnaus, Penna.

=z

i
A JJJ

DY, 'coURSES
Onden('e and e

SED

educational
books, slightly
used. Sold, rented,
exchanged. All sub-
jects.  Money - back
guarantee. Cash

paid for used courses. Full details and illus-

COnQSP Cou ses

tr:&ted 76-page bargain catalog FFREE. Write
today.

NELSON COMPANY
500 Sherman, Dept. H-243 Chicago

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C.

MAKE YOUR OWN
TELESCOPE

at a cost of less
than $25.

working from inexpensive,
prepared kits of glass, abra-
sives, and pitch, and by fol-
lowing the practical detailed
instructions in

“AMATEUR
TELESCOPE MAKING”

This beginner’s book, from which
more than 25,000 telescopes have
been made by amateurs, gives ele-
mentary information on how to plan
and build the mounting, how to
grind, polish, and accurately shape
the essential glass parts by hand.
All necessary data are presented in
easily understandable form.

Over 500 pages Profusely illustrated

$4.00 postpaid, domestic
$4.35 foreign

SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.
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Industrial Growth

SCIENCE IN INDUSTRY

New Products and Processes That Reflect Applications

of Research to Industrial Production

BRAZING

With Induction-
Heating Equipment

SKILLED labor is not necessary for
the operation of a new induction-
heating unit for brazing assemblies
of various types. The unit shown in
one of our photographs was designed
to braze a steel tube and a steel hexa-
gon head, but the effectiveness of this
particular job may suggest other braz-
ing or metal-treating operations which
will facilitate production and decrease
labor and material costs.

The equipment used in the unit
shown, manufactured by the Induc-
tion Heating Corporation, consists of

Skilled labor is unnecessary

a high-frequency generator of 2o-kilo-
watt rating and a double seven-place
heating coil. With this double unit,
seven working assemblies are heating
or cooling on one side while seven
others are being removed or set up
on the other. A silver brazing alloy
is used which penetrates quickly
through the joint, the resulting
strength of the joint, it is claimed,
being as high as or higher than the
solid parts.

STICKERS

For Identification, Are
Easily Removed

A NEwW type of dry sticker having
a special adhesive substance that
makes it particularly adaptable for
use in defense plants is being used for
inspection, rejection, instruction, and
identification purposes where speed
and accuracy are important. Sold un-
der the trade name of Kum-Kleen
Stickers, it is claimed that they over-
come many of the disadvantages of
ordinary labels, tags, and markings.

SCIENTIFIC AMERICAN -

They are applied quickly, without
moisture, on any smooth surface, in-
cluding polished metal, glass, and
plastics, simply by a slight finger pres-
sure. Unaffected by intense heat, cold
or humidity, they stick permanently,
though they may be peeled off easily
by hand without leaving a stain or
mark.

ANY ANGLE
Tool Vise Gan be Firmly
Locked in Position

COMP[.ETE in itself, a new tool vise
that can be locked firmly at any angle
is mounted on a lug base which is
easily affixed to a machine table.

The vise, designed particularly for
tool grinding, is constructed on a
double-cradle principle permitting ad-
justment of grinding angles on three
separate planes. Two closely machined
steel blocks, rounded on the bottom.
are cradled into each other at right
angles. After adjustment, they are
solidly locked together by tightening
cam locks operating in machined seg-
ments at ends of the respective blocks.
Mounted atop these two blocks is a
flat, circular piece which swivels go
degrees from center of any of the
four sides of the block immediately
below. This piece carries the vise
jaws, holding tools firmly by means
of Allen screws.

The principle of closely fitting steel
blocks which may be tightly locked
together permits of absolutely no vi-
bration or deflection, thereby insuring
maximum accuracy of the grinding

Universal positions for tool-grinding
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angle selected. Readings on each block
are clearly marked. Each tilts 15 de-
grees either way from horizontal, and
this adjustment, combined with 360
degrees selectivity of the circular
piece at top, provides almost any angle
desired. The vise has been placed
on the market by Hammond Machin-
ery Builders, Inc.

COOLANT STRAINER
Strains Chips and
Cuttings from Fluids

F()R machines which require the use
of a coolant, a new strainer has been
developed which removes metal chips
and cuttings remaining in suspension,
permitting only chip-free cooling so-
lution to pass through the pump. This

Saves production interruptions

strainer, made by Metal Textile Cor-
poration, is claimed to save general
wear and tear on pumps, to conserve
coolant, and to increase production
speed. Tests of the strainer reveal
that on “dirty work” machines, opera-
tions can be continued without inter-
ruption for four to six weeks before
cleaning of the strainer is necessary.

BAND SAW
Cuts Steel As If
It Were Cheese

ME’I‘;\L-CU'["L‘ING band saws that will
cut 18-inch thicknesses of the toughest
die steel at a rate of six and one-
half linear inches per hour have re-
cently been developed for contour
sawing. The specialized equipment
used for this purpose has been de-
signed through constant research on
band saws and their cutting edges.
Progress in this work has extended
to a point where, it is claimed, a 3/32-
inch wide saw can now be produced
with about the same relative cutting
efficiency as a half-inch saw.

One of our illustrations shows one
of these new metal-cutting band saws
developed by Continental Machines,
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Inc, in use shaping airplane parts.
The inset picture shows a saw notch-
ing a 12 inch by 3 inch machine part.
The saw illustrated will cut one-inch
tool steel at a rate of 140 inches per
hour.

The process of contour sawing with
these new and efficient band saws per-

For shaping as well as for notching

mits shaping of the most complicated
outlines in almost any material used
in any industry. Aside from saving
a considerable amount of time over
conventional or basic cutting ma-
chines, contour saws make it possible
to save practically all material not
actually used to produce the parts
being shaped or formed.

ELBOW
For Plumbing Use
Made of Plastic

CRITICAL metals are again conserved |

in the plumbing trade by a new flush
elbow for connecting the tank to water
closets. The problem has been effi-
ciently solved, and an advance has been
made in material adapted for the pur-
pose, in one-piece molding of the flush
“L” in tough resistant plastic, by
American Molded Products Company.
- This “L” is an elbow connection of
tank and bowl heretofore commonly
made of copper or brass, and supplied
by tubular metal manufacturers. With
restrictions on the metals, the trade
has been much concerned about the
supply.

The new “L” provides strength with
lightness; it does not break, crack, or
dent in the usual packing and handling
with tools. It is stated to be leak-
proof, impervious to water or to iron,
lime, sulfur, salt, or other water-car-
ried material. and to be non-corrosive.
It is made of a porcelain-like, white.
odorless plastic with a smooth finish
inside and out. There is no enamel.
paint, or plating to chip, crack. peel
off, or tarnish.
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[AN AN INVENTOR MAKE

N 1941 alone over 4,000 As-
signments of Patents a month
were made by inventors to manufac-
turers or individuals. This shows to-
day’s demand for new patented inven-

tions. If you have ideas, write for our
FREE BOOK, ‘“Protect, -Finance and Sell
Your Invention’ that gives vou the complete facts. Special
form ‘“‘Invention Record”” also mailed FREE. No

Obligation.
McMORROW & BERMAN
Reg’d. Pat. Attorneys, 175Y Barrister Bldg. Wash., D.C.

END DAMP AIR
WITH “DRI-AIR”

New DRI-AIR Powder draws mois-
ture from air in dark rooms. Pro-
tects photo equipment and supplies
against dampness. Set consists of 1
complete metsl unit and 10 Ibs. of
powder. If dealer can't supply—
order direct, 23.70 plus ship. ¢hi.
DEALERS WRITE TODAY!
TAMMS SILICA COMPANY

228 N. LaSalle St., Chicage. 111

A L N ’ c o 17 FLOATS
MAGNETS

-w BARS
24" x 38" x V2" 2 for $1.50

LIFTERS — $2.00 — $3.00 — $4.00
BLAN, 64-V1, Dey St., New York

% BUY WAR BONDS x

COUNTERS
for Every Purpose

MECHANICAL-ELECTRICAL
MANUAL

Army Haversacks

canvas, 1T'2 by 11
with pockets, second
with leather sling.
Postpaid  for 75 cents. 1940
75th Anniversary catalog,
308 pages, 2000 illustrations,
mailed for 50 cents.

1942 circular for 3¢ stamp.

Francis Bannerman Sons,
501 Broadway, N. Y.

}
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The DECIMALIZER shows in a few simple
manipulations just where to place the decimal
point in the result of any computation involving
several elements, part or all of which may be
decimals— for example, in such a problem as

(9 x .0432 x 741 x 3.8) = (245 x .0093 x 36).
The DECIMALIZER removes that ‘‘decimal point
hazard” inherent in computations made with the
slide rule or otherwise.

Pocket size; durable (stainless steel): exceed-
ingly smeoth in action. Furnished in leather
case, with complete directions for using. Price
$2, postpaid; with extra, easily interchangeable
scale which enables the instrument to perform
extended multiplication and division, 50 cents

:dditional. Money back, if returned within 10
ays.

GEORGE H. MORSE
| 927—28th_Street South  ___ Arlington. Va.
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POOR
EYESIGHT?

Try the New PIKE
Electric Reader

l A boon for elderly
people and others with
poor eyesight. Wonder-
ful for doctors, scien-
tists and draftsmen.

Write for free information
and details of this new in-
vention that makes read-
ing matter 3 times larger.

Elizabeth, N. J.

E. W. PIKE & CO.

For Scientific and Technical Books
Try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

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

THE HENRY SYSTEM
Of Finger Print
Classification
and
Identification

is now in use by most
of the Police Departments in the
United States. It is also the system
which applicants for ‘many Civil
Service positions must master before
they can successfully fill all require-
ments.
The only book based on the Henry
System is Frederick Kuhne’s

“THE FINGER PRINT
INSTRUCTOR”

In this 182-page book, written by a
noted finger print expert who was
for many years in the Bureau of
Criminal Investigation, New York
Police Department, will be found
complete instructions on every phase
of the work from taking the prints
to final identification. Numerous
photographs and reproductions of
prints make all details clear.
Used by many governmental
industrial  personnel
and by the F.B.L

$4.25 postpaid
New 1942 Printing

Order From SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.

and
departments
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Tales Told By Ears

AYIATION

Oxygen Saturation of an Aviator’s Blood, Which

Determines His Efficiency, is Quickly Measured

ALEXANDER KLEMIN

Aviation  Editor, Scientific American.
Research Professor, Daniel Guggenheim
School of Aeronautics, New York University

A NEW device with the odd name
of the “Oximeter” has greatly
increased the usefulness of the alti-
tude chamber at Wright Field, where
experiments are constantly being made
in regard to the effect of high alti-
tude on the military pilot. The meas-
ure of a man’s efficiency in the thin air
of high altitudes is given by the oxy-
gen saturation in his blood; if the nor-

A soldier inside the altitude cham-
ber with Oximeter attached to ear

mal reading is 95 percent at sea level,
it may drop to 75 percent at 40,000
feet, even if an oxygen mask is em-
ployed, because the atmospheric pres-
sure is so low that the subject’s body
cannot absorb enough oxygen to sus-
tain life without the added protection

. of a pressurized suit or cabin. Exer-

cise hastens the rate at which the
oxygen content of the blood drops.
At a rating of 70 percent, a man’s
judgement becomes unreliable, dizzi-
ness and mental confusion set in at
60 percent, and complete loss of con-
sciousness results at 50 percent.
Previously existing methods of de-
termining the blood oxygen content
have been slow and somewhat unre-
liable, but the Oximeter, designed by
Dr. Glenn A. Millikan, allows rapid
determinations to be made by a medi-
cal man seated comfortably outside
the altitude chamber within which
tests are being made. The key to
an understanding of the Oximeter is
a U-shaped ear-unit, with a tiny ex-
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citer lamp on one side and a light-
sensitive photocell on the other. This
unit clamps on the lobe of the sub-
ject's ear, so that light from the lamp
shines through the lobe into the photo-
cel. We quote Dr. Millikan: “The
Oximeter capitalizes on the fact that
blood changes color as its oxygen con-
tact changes—normally saturated it is
bright red, but as more and more oxy-
gen is lost it shades off to deep
purple. Purple passes less light than
red, so any change in the oxygen con-
tent of the blood alters the intensity
of the light which shines through the
ear lobe. These changes are relayed
from the photocell by wires leading
through a box of resistance coils to a
galvanometer. There is lag of from
one to five seconds between a true
reading and the actual condition of the
bloodstream. This is the time required
for blood to circulate from the heart
to the ear. Since light obviously can
penetrate a thin lobe easier than a
thick one, it is necessary to determine
the thickness of the subject’s lobe at

Observer records readings of Oximeter

the outset. Lobes are classified as
shell, wafer, thin, medium, or thick
so that the proper scale reading on the
galvanometer can be chosen.”

Many successful applications of the
Oximeter have been made and it has
proved to be highly useful in aeromedi-
cal research.

CARGO PLANE
For the Army, Made
of Plywood

IT is no secret that one of the prob-
lems of the United Nations is transpor-
tation, that transportation by surface
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AVIATION

Artist’s conception of the new cargo-carrying plane, Curtiss C-76

vessel is slow, that air transport is
a tremendous help in carrying supplies
and equipment and is likely to grow in
importance as the war goes on. The
United States Army Air Forces are
fully cognizant of the situation and are
ordering large numbers of cargo-car-
rying planes. What is more, these new
cargo planes will be built of wood and
other non-strategic materials not on
the Government priority lists. Again,
so as not to overburden the resources
of the aircraft plants building combat
machines, a majority of the parts of
the Curtiss C-76 (as an important
new military cargo ship is called) will
be built in small assemblies by manu-
facturing organizations which are
experienced in plywood construction.

The site for construction of the C-76
will be somewhere in the East, and
many men with woodworking skill
are being gathered for the new plant—
whose exact location must, of course,
remain a secret. Secrecy also must
shroud the design of the plane itself,
which is shown roughly in the ar-
tist’s sketch. All that the sketch re-
veals is a clean, twin-engine plane of
about the size of the twin-engine trans-
ports operating on our airlines. What-
ever the design, the effort is com-
mendable—A4 .K.

RESEARCH
A Few of the Many

Aerodynamical Problems

THE Annual Report of the National
Advisory Committee for Aeronautics,
which is transmitted by the President
to Congress, gives, as usual, a compre-
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hensive review of the research prob-
lems which are attracting attention of
American scientists—even though the
actual results of such investigations
remain shrouded in secrecy.

The introduction to the report in-
dicates in interesting fashion the de-
sirable lines of aeronautical develop-
ment. Thus, the outstanding fighters
of 1940-1941—the British Spitfire and
Hurricane planes, and the German
Messerschmidt 109 F—had maximum
speeds of the order of.360 miles per
hour. The American aircraft program
must provide new fighters of much
higher speed; well over 400 miles an
hour. To do this, it is hardly suffi-
cient to increase the horsepower and
clean up the airplane aerodynamically.
It is necessary to develop entirely new
wing sections of the low-drag, lami-
nar flow type, and it is essential to
re-examine the methods of cowling
and cooling. Special cowlings are

“needed to handle the air needed to cool
the engine, the oil radiator, and the ,

intercooler which cools the air after
it has left the supercharger and before
it reaches the engine.

Propellers of usual design are in-
efficient at very high speeds, so that
new propeller blade sections have to
be developed. At high speeds, the air-
plane is subject to ‘“compressibility”
or shock wave effects, and wings,
fuselage, and other parts must be de-
signed to eliminate ‘“compressibility”
effects as much as possible.

These are but a few of the problems
considered by the Committee whose
laboratories must also work on the
engine, aircraft structure, and innum-
crable other questions.—A4.K.

SCIENTIFIC AMERICAN

INVENTORS

FREE PATENT Gllll][wmmnnf

‘Takefirst step, without cost, toward

VENTION form to legally disclose
your invention. We also send Free|
4B-page PATENT GUIDE contain-
ing instructions on how io patent

and sell inventions; detalls of search
?ergces‘ easy pnyment plan; other 1nterestlnn

CLARENCE A. O'B
and HARVEY B. JACO
24-H Adams Bldg., Washington, D. C.
REGISTERED PATENT ATTORNEYS

Card and
Photo
STEREO-
MIRROR
Single pictures and prints ap-
pear in three dimensions when
seen with our scientific device.

Thousands are delighted with it.
Order one today. Price $4.50

NU-MIRROR COMPANY
BRIDGEPORT, CONN.

BLACK LIGHT
(Ultraviolet)

nghtmg outfits and U.V. lamps for all purposes.
For — Oil Sand Recognition, Necrotic Diseases.
Criminal Investigation, Medical and Chemical
Research, Spectacular and Stage Effect, Germici-
dal Destruction, Laboratory, Fading Tests, etc.

Write for information and Catalogs.

KEESE ENGINEERING CO.
Hollywood, Calif. Dept. 8 EL

Lighting Engineers for 50 years.

The Binary Slide Rule
equals a 20 inch straight
llde rule in_ precision.

CI, A, K, Log, LL1,
LL2 LL3 LL4, Blnary,
\ Gives Trlg iunctlons to
£1% Add and Subtract Scales
1 minute from 0 to 90
degrees. The engine-di-
vided scales are on white
enameled metal. Perma-
nently accurate. Dia. 814",
Large figures and gradu-
ations eliminate eyestrain.
Exceptional value and
utility. Price with instructions $5.00, cash or
C.0.D. Durable case 80c extra. Circulars free.
Your money back if -you are not entirely satisfied.

Gilson Slide Rule Co., Stuart, Fla.

Slide Rule -Makers since 1915

COMBINED WITH
Fractical Mechanios «5;}27,9//36?/

NEW 2-in-1 reading course! Now
you can learn the speedy, simpli-
fied system of calculation used by
dra!tsmen engmeers accountants.

‘master minds’’ on he g
Learn easy way to muluply 4 g-
ures by 4 figures without using
old-fashioned multiplication; add
long columns of figures this light-
ning short-cut method. Learn horse-
vower, sliderule, micrometer, log-
arithms, wood measure, puzzles,
etc., etc. Large illustrated volume
complete with answers, only $1
postpaid. Satisfaction -or rel‘und
Amaze fr!ends thh your magic-like
me ntal po

REE Complete details . . . mail
conpon TOD

Neison Co., 500 Sherman St |+ O/
Dept. M-208. Chicaco. Tllinni- (o]
Please send tree details about ———
‘‘Short-Cut Mathematics

Practical Mechanics Sxmphﬁed & No obligation.
NAME ... ittiteeenecunntoneeencasansanassons

Address




Makes Developing as Simple as ABC!

PLANO ADJUSTABLE
ROLL FILM
DEVELOPING TANK

™ NoN-
 BREAKABLE

| The film is wound
on adjustable
spool in dark
room—placed in
tank — cover is
put on and bal-
5 ance of job s
then carried on in daylight. The Plano
Tank will accommodate all sizes from 35
mm. and Bantam to 616 rolls. It uses a
very economical amount of solution. Made
from Thermoplastic material,

chemical resistant. Supplied
$3.75

with agitator.
MAIL ORDERS FILLED

W%uy/%id

World’s Largest Camera Store

Built on Square Deadling

32nd St. near 6th Ave., N. Y.

Splendid opportunities.  Prepare
in spare time. Easy plan. No pre-
vious experience needed, common
school education sufficient. Send

Photography”’, particulars and re-
at Hwequirements.

Dept. 22
1315 Michigan Ave., Chicago, Ill.

BOOKS BOOKS
for

Amateur Photographers

Kobpak REererence Book. Latest

findings of the Kodak Laboratories
on many phases of photography.
Especially designed to help readers
in the selection of photographic ma-
terials and to teach sound photo-
graphic methods. $2.85.

New Ways 1IN PHorocraPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography, -
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.85.

Price: Quotep INCLUDE PosTAcE

We can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City

for free booklet ‘‘Opportunities in.
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CAMERA ANGLES

Conducted by JACOB

Record or Interpret

T HE line distinguishing the record pic-
ture from the so-called pictorial, or in-
terpretive shot, is sometimes so very thin
that none can blame judges when they
fall to squabbling among themselves as
to whether a particular print should be
accepted or discarded on this ground.
The pictures of iris here reproduced are
a case in point.

To our mind, “Record,” despite some
evidences of attempts to pictorialize the

"Record”

subject, is still a record. The require-
ments of flower photography, that the
subject should be given form and texture
and that proper lighting, development, and
printing should bring out both highlight
and shadow detail, are fairly well fulfilled.
Two Photofloods in reflectors were used
for illumination, one overhead, the other
roughly frontal and at some distance from

“Pictorial”
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DESCHIN, A R.P.S.

the subject to fill in the shadows without
destroying balance and highlight detail.
Development of the Eastman Super Pan-
chro Press negative was in a much used
D-76 solution.

“Pictorial,” on the other hand, hits
nearer the mark as an example of inter-
pretation. l.ess light and a somewhat
low key effect give the desired result:
to balance the gracefully tapering buds
with the open flower. One Photoflood,
above and a little to one side, outlines
the buds and the stems but illuminates
the flower sufficiently to provide satisfac-
tory over-all lighting.

The pictures were made indoors, using
a small graduate as a support, with a
medium gray cardboard to serve for the
background.

Sunlight After Rain

THE amateur with foresight knows that
there’s always the chance of the silver
lining after the darkness of the storm.
He knows that rain does not last for-
ever and that when the sun shines after-
ward, there are pictures a-plenty. Looking

“Sunlight After Rain”

forward to just such an eventuality we
took the camera along one rainy day and
were rewarded with the chance to shoot
“Sunlight After Rain.” To make the most
of the mud puddles, we held the camera
low, taking advantage of the sunny gleam
on the roof under the tree to record the
cheery effect of sunlight after rain.

M-Q Versus Pyro

WHICH is better, the modern metol-
hydroquinone developers or the ven-
erable pyro formulas? The Agfa Ansco
Research Laboratories recently made
some tests to find out. Two M-Q devel-
opers, Agfa Ansco Nos. 17 and 47, and
the three-solution pyro formula, Agfa
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Ansco No. 45 were used. A straight
test showed the following: pyro devel-
oped films had better tone separation in
the shadows, steeper gradation of the
middle tones, and less brilliant highlights,
but there was some loss of speed in the
threshold region despite which, however,
the negative gradation was excellent for
portraiture.

Another test was made with a subject
having the wide brightness scale, meas-
ured from the subject, of more than 100.
One set of negatives was developed in
the pyro developer, with conventional
proportions, another in the same devel-
oper but with the carbonate cut to 15
drops per liter of mixed developer. Equal
contrast for both sets of negatives neces-
sitated 2 3/4 hours developing time for
the modified pyro bath. All negatives
were printed on Convira No. O paper,
those developed in the weakly alkaline
solution giving better print shadow detail
and more brilliant highlights, though at
the cost of heavy pyro stain and a loss
of film speed equivalent to between one
and two lens stops.

Pictures in Shade

ONE of the most frequent complaints
we hear from beginners is that the
negatives they exposed in the shade or
on cloudy days when the lighting lacked
.contrast, were woefully flat. A simple
case of cause and effect: flat lighting,
flat picture. But there is a remedy. De-
velop such negatives a bit longer than you
do those exposed under normal lighting
conditions. Length of development de-
termines extent of contrast, remember.

Imagination in Portraiture

THIS is going to be an indoor summer,
someone recently said, in view of the
growing restrictions on outdoor photog-
raphers. That means more portraits than
we ever did before. But let’s use our
imagination a little and get away from
the beaten paths whenever we can. Not

all subjects will lend themselves to such
treatments as that used here; many an
effective portrait has been achieved with
more or less conventional poses, the sub-

“The Duke di Verdura”
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ject itself frequently being striking enough
without the employment of tricks and de-
vices. But sometimes it's good to let
yourself go, even though it may look a
little crazy.

In the portrait of “The Duke di Ver-
dura,” by George Platt ILynes, fashion
and portrait photograper of New York
City, the latter wanted to get something
different when he invited his friend in for
a sitting. Animation in a still is difficult,
but that was the photographer’s objective.
He achieved it by a very simple arrange-
ment. The subject, astride a bent sheet
of linoleum and with a strong light be-
hind, raised his hands as if balancing
himself. The resulting shot, informal, gay
and completely natural, pleased all.

Perspective on the Beach

SOMETHING a little different in the way
of beach pictures is this purely candid
shot of two bathers in lively conversation.

-

-,

A good story

By moving fairly close to the figure in
the foreground and angling the camera
to enclose the laughing face in the tri-
angle formed by the extended arm and
inclined head of the girl in front, a feel-
ing of nice perspective is achieved. Stop-
ping down to f/16 gave sharpness.

Rainbows Grounded

RAINBO\VS do not all exist in the sky.
Under suitable circumstances, they
descend to earth as well. Once we wit-
nessed the phenomenon when a garage
employe was spraying an automobile in
the course of giving it a thorough wash-
ing. Another time we saw the same thing
happen in a public park when the bright
sun, as in the other instance, hit the fine
drops gushing forth {rom a revolving
garden sprayer at just the right angle,
from the onlooker’s point of view, to ex-
hibit a beautiful rainbow curved in a
quarter circle. Thus, the humble mortal
had a close-up view of what happens in
the sky: the colors of the spectrum, in
the shape of a bow or arc, are formed
opposite the sun by refraction and reflec-
tion of the sun’s rays in drops of rain.
Similar phenomena occur in spray and
mist, we see. As in the sky, the grounded
rainbows can be recorded in color on
color film in a camera. Even pictures
made in black and white will give at
least a rough approximation.
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MODEL 88 CAMERA
Uses 8 mm film, color
or black - and - white.
Eastman-licensed spool
and spindles. 5 speeds.
With Wollensak F 3.5
lens, $38.50.
Children grow up and adults grow older.
But if you take movies with a Revere, you
can turn the calendar back and see your
loved ones years from now “exactly as they
were back in 1942 Because in movies
only time stands still, these scenes will
always thrill you with their natural life-
like action. The Re-
vere’s fine lens, pre-
exclusive reciprocat-
mechanism,
sprocket film
control and other
advanced  features
make it easy to take
sharp, steady pic-
tures. Write for lit-
erature. Revere Cam-
era Co., Dept. 8SA,
320 E. 21st St., Chi-
cago, IlL
MODEL 80 PROJECTOR

500-watt  lamp,
lens, and one
-ft. reel, $75.00.
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Deluxe Professional

Finger Print Qutfit

Used and recommended by Federal Bureaus
and Police Departments. Finger print rec-
ords are required by war plants for employee
identification. .

Outfit includes: Ink, Roller, Plate, $ []0
Smudge Lens, 10X Magnifier, Ridge 1)
Counter and 50 Cards. Sent post-

paid. Scientific & Laboratory Apparatus
HARRY ROSS 70 West Broadwav. N. Y. C.

HAVE AT YOUR FINGERTIPS

the information you need for the
accurate design and construction of
any mechanical device. Get the book
that, in its latest edition, presents
2987 practical drawings, with ac-
curate, understandable descriptions,
of mechanical movements, devices,
appliances, and so on, used in ma-
chinery for every conceivable pur-
pose.

“THE ENGINEER’S
SKETCH BOOK
OF MECHANICAL MOVEMENTS”

By Thomas W. Barber
$4.35 postpaid
Order From SCIENTIFIC AMERICAN

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

DEFENSE TRAINING SCHOOLS

are using these practical avia-
tion books in their curricula

Elementary Aerodyncamics

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

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

Order from

SCIENTIFIC AMERICAN

24 West 40th Street, New York, N. Y.
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is con-
ducted, 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 Department 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.

AUDELS ELECTRICAL POWER CALCULA-
TIONS

By E. P. Anderson

ELECTRICIANS, testers, draftsmen, plant
superintendents—in fact, all men con-
cerned with electrical power and its ap-
plications—will find this flexibly bound
pocket-size book to be an invaluable
reference aid in solving many of the elec-
trical problems which constantly arise.
The text starts with a simple, straight-
forward explanation of electrical units and
Ohms law, carrying through various fun-
damental circuits to the methods of meas-
urement of D.C. Then are treated lines
and machinery. The second part of the
book is concerned with alternating  cur-
rents and follows the same general pro-
cedure as the first part. A number of data
tables are provided. The text is presented
in simple language, completely illustrated
with diagrams, for either home study or
reference. (420 pages, 5 by 615 inches,
completely indexed.)—$2.10 postpaid.—
A.P.P.

AIR RAID PRECAUTIONS

Reprinted by permission of the Controller of
His Britannic Majesty’s Stationery Office

COMPILED by British experts, based on
actual air raid experiences, this au-
thoritative work comprises an excellent
course of instruction in: Rescue Parties
and Clearance of Debris; Organization
of Decontamination Services; Organiza-
tion of Air Raid Wardens’ Services;
Structural Defense; Local Communica-
tions and Reporting of Air Raid Damage;
Notes on Training and Exercises; Gas
Detection and Identification Sevice; Pro-
tection of Windows in Commercial and
Industrial Buildings; Inspection and Re-
pair of Respirators and Oilskin Clothing;
Care and Custody of Equipment.. (270
pages, 5V by 814 inches, numerous illus-
trations.)—$3.10 postpaid—A.D.R., IV .

AIRWAYS: THE HISTORY OF COMMERCIAL
AVIATION

By Henry Ladd Smith

HE winner of the first Alfred A. Knopf

Fellowship in History has produced a
vivid, well documented, impartial account
of the growth of American air transport,
with not a dull paragraph in its more than
four hundred pages. The early chapters
strike a new note even if they disclose no
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new facts. Mr. Smith portrays brilliantly
the spirit of the early flying days when
the inventors and airplane builders were
the only flyers: they taught themselves
the rudiments of aviation and demon-
strated their own machines. The chapter,
“The Swivel Chair Colonels,” revives
glorious memories of our fliers of the
first great war, and of our mixed record
of production. The chapters called the
“Night Riders” and “Neither Rain nor
Snow” give a fine picture of the glories
and difficulties of the early airmail serv-
ice. The chapter on ‘“The Mail Must Pay”
shows that the American system (without
subsidy) produced the finest aircraft in
the world. No subsidy, no coddling of the
airways, but a maximum of freedom and
the minimum of petty annoyance should
be our normal policy. The final chapters,
dealing with the more recent history of
the airlines, of skyliners, and of the attain-
ment of increased safety by radio and
blind flying equipment all make interest-
ing reading. This is a book which will
appeal to those professionally interested
in aviation, to students of transportation,
and to the public in general. (430 pages,
6 by 9 inches, 32 photographs.)—$3.60
postpaid—A.K.

EMULSIONS AND FOAMS
By Sophia Berkman and Gustav Egleff

ART of producing and resolving them.
Technical book. Content: emulsions;
foams; emulsification; demulsification;
asphalt and bitumen emulsions; lubricants
and lubricating-oil emulsions; laboratory
methods used in the examination of emul-
sions. (591 pages, 6 by 9 inches, 40 illus-
trations.) —$8.60 postpaid.—A.G.I.

AN INTRODUCTION TO THE THEGRY OF
RELATIVITY

By Peter Gabriel Bergmann

NOT light summer reading is this new
work, which is almost wholly mathe-
matical and requires a knowledge of
calculus, differential equations, classical
mechanics, and electrodynamics. Con-
tent: special theory, general theory, uni-
fied field theory. Foreword by Professor
Einstein states: “Much effort has gone
into making this 'book logically and peda-
gogically satisfactory, and Dr. Bergmann
has spent many hours with me which
were devoted to this end. This book gives
an exhaustive treatment of the main
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features of the theory of relativity which
is not only systematic and logically com-
plete, but also presents adequately its
empirical basis. The student who makes
a thorough study of this book will mas-
ter the mathematical methods and physical
aspects of the theory of relativity and
will be in a position to interpret for him-
self its implications. He will also be
able to understand, with no particular
difficulty, the literature of the field.” The
author is a member of the Institute for
Advanced Study, at Princeton, of which
Professor Einstein also is a member.
(287 pages, 6 by 9 inches, 9 illustrations.)
—$4.60 postpaid—A. G. I.

GETTING ACQUAINTED WITH ELECTRICITY
By Alfred Morgan

IMED at the average man who fre-

quently finds himself slightly be-
wildered by the innumerable electric
gadgets in his home, in his automobile,
and in his place of business, the text of
this book is phrased in laymen’s language
that makes painless reading. Then, too, the
text sticks closely to the title; there is
no attempt to go beyond those funda-
mentals of the subject which are essential
to a speaking acquaintanceship with elec-
tricity. Apparently nothing of importance
has been missed. Magnetism, primary
cells, electric engines, electro-magnetism,
condensers, heat and light from electricity,
radio communication, electro-chemistry—
the whole gamut of electricity is covered.
(346 pages, 6 by 9 inches, a large number
of drawings.)—$3.10 postpaid.—A.P.P.

THE MILKY WAY
By Bart J. Bok and Priscilla F. Bok

NE of the new Harvard books on

astronomy. Semi-popular, compact
presentation of the scientific advances
made in the exploration of the Milky
Way. Suitable for serious amateurs and
not especially recommended to the be-
ginner or to those who seek merely ro-
mantic reading ; for, while it is not really
abstruse, it is nothing like superficial
or light. In other words, it is about on a
level with astronomical articles pub-
lished monthly in the magazine you are
now reading. Chapters: Presenting the
Milky Way; How an Astronomer At-
tacks the Problem; The Sun’s Nearest
Neighbors; Reaching Out—The System
Takes Shape; The Whirling Galaxy;
Bright and Dark Nebulae; The Inter-
stellar Gas; The General Haze; Men at
Work; Explorations in Space; How Old
is the Milky Way? Senior author is an
astronomer at Harvard. (204 pages, 5%
by 8%4 inches, 95 illustrations.)—$2.60
postpaid—A4. G. I.

THE CONQUEST OF BACTERIA
By F. Sherwood Taylor

HEMOTHERAPY, from salvarsan to sul-

fapyridine, popularly explained. Drugs
—Prontosil, sulfanilamide, and so on—
and their effects, with the surrounding
health science necessary to make the dis-
cussion clear, is the subject of this treat-
ise for the layman reader. Structure of
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each drug molecule is shown by structural
formulas, or models, and these in turn are
lucidly explained. (178 pages, 534 by 834
inches, illustrated.) — $2.10 postpaid. —
A.G..

DU PONT—ONE HUNDRED AND FORTY
YEARS

By William S. Dutton

FEW names have been so long and inti-
mately linked with the industrial de-
velopment of United States as that of
Du Pont. Thus, a biography of Du Pont

as a business rather than of Du Ponts as
personalities becomes also, in part, a his-
tory of a young nation on the way up. In
such a biography there is bound to be
romance, humor, tragedy—all of the fac-
tors involved in human endeavor. Defi-
nitely are these factors present in this
book. The first part of the text traces
the work of the earliest Du Ponts in the
United States and their work with gun
powder. In the second section appear high
explosives, their development, and their
effect on history. A new century dawns
in the third part of the. text and then

" Industrial

CAHOI.II-'I.AGE

Prepared at Pratt Institute, Brooklyn, N. Y,
in collaboration with the Technical Faculty,
By Konrad F. Wittmann, A. 1. A.,

Chief of Industrial Camouflage Program.

The long-awaited, authoritative technical
guide to the concealment of industrial
objectives from air attack.

and timely volume.

The first book on Industrial Camouflage published in
America. Several groups of competent experts and
engineers have collaborated to make this a most vital

Embodies the most up-to-date information relating to

Discusses

& terials in

* annotated
models.

effective methods of concealment. Draws upon Euro-
pean experience plus research at the most advanced
schools of civil defense in this country.

camouflage principles, methods and ma-
complete detail and illustrates ideas with
diagrams, drawings, and photographs of

Shows exactly how to go about concealing industrial

plants, grain elevators, water towers, parking areas,
railroad yards, chimneys, storage tanks, docks, ship-

yatrds, airports, and many other structures.

PRACTICAL REFERENCE BOOK
Because of its clarity and wealth of detail, this book promises
to be a standard reference for plant executives, and all others
concerned with installing and maintaining proper industrial
camouflage arrangements . . . as well as for architects,
engineers, and other professional designers.

128 plates, 815" x11".

242 Nlustrations.

Convenient, durable binding

$4 AT LEADING DEALERS EVERYWHERE... or direct from

REINHOLD PUBLISHING CORP.

330 WEST 42nd ST.
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The Editors Recommend

JANE’S FIGHTING SHIPS, 1941.

This is the latest edition of the

world-famed London authority on all world navies. Contains discussions,

data, phetographs, silhouettes,

details of construction. Now,

more than

ever before, this is a ‘“‘must’ reference for all who have naval interests.

ELEMENTS OF ORDNANCE—
A textbook prepared for cadets of
the United States Military Acad-
emy. Covers manufacture, -the
chemistry of explosives, types of
weapons, mathematics of ballistics,
etc. $6.60

THE TRISECTION PROBLEM—
By Robert C. Yates.
mathematician’s answer to would-

Best
Sellers

m Science

$19.00
PLASTICS CATALOG 1942—
Embodies More than a catalog, this book
contains a group of informative
articles that makes it an invalu-

be trisector. Gives chief dependable
data on this never-ending dis-
pute. Compact, crisp, concise.

able source of information and
reference for anyone interested in

SUPERSONICS—By Prof. R. W. Wood.
deal of data on science of inaudible sounds, their
every aspect, physical and biological,
physicist-inventor. Has bibliography of articles on
subject in many journals. $2.10

PROCEDURES IN EXPERI-

$1.10 plastics. $5.00

A great AIRCRAFT INSTRUMENTS—By George Ellis
Ervin. All types of instruments for aircraft use

by a noted . described for students, pilots, inspectors. Funda-
mentals, instructions. $5.10

MENTAL PHYSICS—By John
Strong, Ph.D. A wealth of useful

MACHINERY’S HANDBOOK—
Eleventh Edition. ‘“‘Bible of the
mechanical industry,” enlarged to

FIRE FROM THE AIR—By J.
Enrique Zanetti. Pertinent facts
regarding incendiary bombs. His-

data of a practical kind for the 1815 pages of latest standards, tory, modern types, materials, and

constructor, experimenter, and data, and information required the strategy and tactics of their

skilled craftsman. $6.80 daily in the shop and drafting use in modern warfare. $.60
room. $6.10

STEEL SQUARE POCKET BOOK—By Dwight THE COMPLETE GUIDE TO SOILLESS GAR-

L. Stoddard. Practical methods of using the car-
penter’s steel square for layout work of all kinds.
Time-tried methods used by two generations of car-
penters and found both rapid and accurate. $1.00

MATHEMATICS — ITS MAGIC

AND MASTERY—By Aaron

Bakst. Investment in approach ton. For the
to algebra, geometry, trigonometry, Explicit, practical.
with time-savers. $4.10

TURRET LATHE OPERATOR’S MANUAL—By
Longstreet and Bailey. Expert lathe operators are
needed in national defense work. This book gives.a
thorough course in lathe operation. $2.60

TEXTBOOK OF CHEMISTRY —

WORKING WITH THE MICRO-
SCOPE—By Julian D. Corring-
serious

DENING—By Dr. William F. Gericke.
who invented soilless gardening has prepared this
comprehensive and authentic guide . covefing all
phases of this fascinating work. For amateur and
professional. $1.

The man

TOOL MAKING—By C. B.
Coles. Instruction for making and

beginner. using all kinds, from personal tools
$3.60 to arbor presses, lathes, planers,
etc., in different metals. $3.60

BOMBS AND BOMBING—By Willy Ley. A fairly
technical account of the things that every civilian
should know about bombs, their action and methods
of use. Contains 121 pages, with a few illustrations.

By Albert L. Elder. Recom-
mended to those who have formerly
studied elementary chemistry and
find need for a refresher book

MILITARY BASIC COURSE—
By Capt. Frank X. Cruikshank.
Complete story of Army operations
in handy pocket volume. Paper
binding. $1.10; Fabrikoid. $1.85

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

which will also bring them up to
date in the ever-advancing field
of chemistry. Last chapter gives a
pre-view of organic chemistry.

' $4.10

A MARRIAGE MANUAL—By Hannah M. Stone,
M.D., and Abraham Stone, M.D. A practical
guide to sex and marriage, covering fitness for mar-
riage, mechanism of reproduction, prevention of con-
ception, and similar vital subjects. Answers questions
most often asked these authors by their consultants.

$2.60

HANDBOOK OF CHEMISTRY

welding in detail. Limp leather-
ette. 1117 pages, several thomsand

illustrations.
In U. S. A. $1.50
Elsewhere $2.00

THE ADVANCING FRONT OF MEDICINE, By
George W. Gray—Summary of the high points ef
our present-day knowledge of the nature of disease:
Alimentation, high blood pressure, the sulfa drugs,
influenza, allergy, insanity, sleep, pain, drink, smok-
ing, anxiety, cancer, aging. A truthful picture of
the status of medicine. $3.10

AND PHYSICS—A classic refer-

AUTOMATIC ARMS—By Mel-
vin M. Johnson and Charles T.

AUDEL’S MECHANICAL DIC-
TIONARY—Compiled by N.

ence book recently revised and Haven. Comprehensively covers Hawkins, M.E., and E. P. Ender-
brought up-to-date to keep pace machine guns, machine rifles, sub- son, E.E. Encyclopedic, with
with recent .research. Includes ma- machine guns, pocket pistols, shot- 17,000 words, terms, phrases.
terial on all branches of chemistry, guns, sporting, military rifles in Correct word definitions as well
physics, and allied sciences. Used automatic classification. $5.10 as tables, rules, formulas, recipes

in laboratories and by engineers
throughout the country. Flexible
binding, 2503 pages. $3.60

ATOMIC ARTILLERY—By John Kellock Robert-
son. Eleotrons, protons, positrons, photrons, neu-
trons, and cosmic rays, all described for the layman
in plain language. Also transmutation of the ele-
ments and the manufacture of artificial radio-activity.

$2.35

RADIO TROUBLESHOOTER’S HANDBOOK—
By Alfred A. Ghirardi. For radio service men, en-
gineers, experimenters, amateurs. Technical aspects
of radio. $5.10

For Sale byé

and practical hints, helps, and
suggestions. Alse condensed his-
tory of mechanical progress. 918
pages, unillustrated.

$4.10

BASIC FIELD MANUAL,
REGULATIONS. Practical

commi d, non-commi

INFANTRY DRILL
working manual for
officers. $.50

the United
orders, 25c¢ for
except as noted.

The above prices are postpaid in
States. Add, on foreign
postage on each book,
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comes World War L In the fourth and
final part the Du Pont organization con-
tinues to push its program of expansion
beyond explosives into the fertile field of
chemistry, a field which has expanded
tremendously -and has touched in so many
ways the daily lives of millions. Although
this book is essentially a business biogra-
phy, it is also rich in personalities—the
personalities of the Du Ponts and other
men who grew with the country and con-
tributed so largely to our present indus-
trial supremacy. (396 pages, 6%2 by 9%
inches, thoroughly indexed.)—$3.10 post-
paid.—A.P.P.

GETTING THEM INTO THE BLUE
By Ernest K. Gann

SOMETHING really new in a book on
aviation has at last been published.
Tlae author has undertaken to tell the
story of how planes are planned, how they
are made, how they are powered. What
he has done is to take the reader into the
engineering ‘laboratories and factories and
show him how the planes progress from
the drafting board to mock-ups and
through the actual fabrication and assem-
bly to the point where the ships finally
take off “into the blue.” All of this is
done with a light yet competent touch, the
text providing the thrilling interest of a
fast-moving novel, yet giving facts and
figures in sugar-coated form. Not the
least important part of the book are the
numerous excellent illustrations which
serve to complement the text. (154 pages,
6% by 914 inches.)—$2.10 postpaid.—
A.P.P.

THE “PARTICLES” OF MODERN PHYSICS
By J. D. Stranathan

ELECTRONS, positive rays, photons, posi-
trons, neutrons, mesotrons, X-rays,
alpha- beta- and gamma-rays, cosmic rays
—to each of these a section of this newest
omnium gatherum of modern atomic phys-
ics is devoted. But the book is far more
than a family album of particles; rather
it is a whole, rounded textbook of modern
physics built around these particles. It
is not a popular book, but a rather
weighty, solid work, pitched at the level
of upperclass university students, and its
reading—or rather, study—will require
familiarity with underclass physics, alge-
bra, and a very trifling amount of calculus.
Suited to studious outside readers who
find popular works too fluffy. The author
is Professor of Physics at the University
of Kansas. (571 pages, 6 by 9 inches,
illustrated.)—$4.10 postpaid—A.G.I.

THE DAYS OF CREATION
By Willy Ley

POPULAR, but scientifically authentic and
altogether readable and entertaining
account of earth history, with special
emphasis on the evolution of life through
the eras of the geologic past. As an in-
cidental, the author compares the geolo-
gists’ account with that of Genesis, argu-
ing neither for nor against any signifi-
cance in the general similarity. (275
pages, 51 by 814 inches, 36 illustrations.)
—$2.85 postpaid. —A4. G. I.
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CURRENT BULLETIN
BRIEFS

(The Editor will appreciate it
if you will mention Scientific
American when writing for any
of the publications listed below.)

CorrPER & BrASS RESEARCH ASSOCIATION

BULLETIN, June issue, is devoted to
the part which the Maritime Commission
is playing in the construction of our mer-
chant marine and Navy and to the con-
version of peace-time plants to war
production. Copies of the June issue and
future issues can be obtained from the
Copper and Brass Research Association,
420 Lexington Avenue, New York, New
York.—Gratis.

CuemMmIcAaLs By Gryco is a 112-page book

giving detailed information on a wide
range of commercial chemicals, including
suggested formulas for the manufacture
of numerous finished products. Flame-
proofing and waterproofing agents, syn-
thetic resins, and waxes,
agents, and so on, are dealt with in de-
tail—Glyco Products Company, Inc.,
230 King St., Brooklyn, Netv York. —
Gratis.

HyprauLic JAcks is a four-page bulletin

giving specifications of three types of
jacks ranging in capacity up to 500 tons.
—The Watson-Stillman Company, Ros-
elle, New Jersev.—Gratis.

TecuanicaL BurrLetin No. 230.8 covers

major applications of various colloidal
graphite dispersions in water, petroleum
oil, castor oil, glycerine, and in more
volatile liquids such as mineral spirits.
These dispersions are used for solving
high temperature and other lubrication
problems as well as for impregnating
such materials as fabrics and so on.—
Acheson Colloids Corporation, Port
Huron, Michigan.—Gratis.

AGFA ANsco CENTENNIAL Book is a pro-

fusely illustrated pamphlet which
presents the story of the origin and de-
velopment of America’s oldest photo-
graphic manufacturer. Service Depart-
ment, Agfa Ansco, Binghamton, New
York—Gratis.

“LonNG-LIFE” LicNUM-VITAE MARINE

SuppLIES is a folder describing various
units made from this wood which has
unusual characteristics of self-lubrication,
acid resistance, a density almost equal to
iron, and economy through long service.
—Lignum-Vitae Products Corporation,
96-100 Boyd Avenue, Jersey City, New
Jersey.—Gratis.

InpusTrRIAL TABLET COMPRESSING Ma-

CHINES is a 48-page illustrated bulle-
tin which discusses the applications and
economies and other advantages of manu-
facturing by tabletting or compressing.
Such methods are used to reduce bulk,
increase the efficiency of chemicals, and
to produce parts from powdered metals
and carbon mixtures. They are also ap-
plied to the fabrication of ceramic and
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emulsifying

glass parts as well as in the manufacture
of pharmaceuticals, foods,

describes many tabletted parts and a va-
riety of other industrial products. Request
Catalog No. 41-T.—F. J. Stokes Machine
Company, Olney Post Office, Philadelphia,
Pennsylvania.—Gratis.

confections, |
and so on. This bulletin illustrates and ‘!

Spor WELDING ALUMINUM ALLOYS is a

12-page circular giving spot welding
characteristics of these metals and de-
scribing equipment for spot welding, de-
sign of joints, and methods of preparing
for welding. P. R. Mallory & Company,
Inc., Indianapolis, Indiana—Gratis.

ARCHEOLOGY OF NEW JERSEY, by Dorothy
Cross, is a large, thick, luxurious vol-

ume giving brief descriptions of sites lo- !

cated by The Indian Site Survey, a W. P.
A. project. Archeological Society of New
Jersey, New Jersey State Museum, Tren-
ton, New Jersey.—$2.50.

Tecuni-Data Hanxp Book, by Edwara

Lupton Page, B.Sc., is a spiral-bound,
64-page book which gives compact and
concise essential data on mathematics,
physics, chemistry, engineering, and me-
chanics. A number of drawings illustrate
the text. Scientific American, 24 West
40th Street, New York, New York—
$1.10 postpaid.

MoberN Precision is a 16-page brochure

illustrating: and describing a large
number of instruments, controls, and
heat treating methods which are being
used in industry, in research laboratories,
and in teaching and testing. These range
from combustion controls of various kinds
through metal analysis methods and heat
treating furnaces to thermocouples, filters,
and electrical bridges of various types.—
Leeds & Northrup Company, 4934 Sten-
ton Avenue, Philadelphia, Pennsylvania.
—Gratis.

MeTaL FINISHING is an eight-page bulle-
tin dealing with the use of indium,
its properties, and methods of plating with
this increasingly important metal. The
Indium Corporation of America, 805 W at-
son Place, Utica, New York.—Gratis.

ZeoLITE WATER SOFTENERS is a pamphlet

describing in some detail the methods
of water treatment using minerals or
compounds which create reversible base-
exchange reactions. Illustrations of typi-
cal installations are presented, with de-
scriptions. Graver Tank & Manufactur-
ing Company, Inc., East Chicago, Indiana.
—G atis.

SoME RECENT BOOKS FOR AVIATION
MEecHANICS is a bibliography pre-
pared by the Division of Aeronautics of
the Library of Congress. Library of Con-
gress, Washington, D. C.—Gratis.

PROPERTIES, SELECTION, AND SUITABILITY

ofF Woops ForR Woop-WoRKING, by
D. G. Coleman, classifies various woods
into groups according to hardness, shrink-
ing, ease of working, nailing, stiffness,
odor and taste, surface characteristics,
and several other properties.—United
States Forest Products Laboratory, Madi-
son, Wisconsin.—Gratis.
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15,000
FORMULAS

1077
PAGES

IN
HOPKINS’
“CYCLOPEDIA
OF FORMULAS”

Thousands of copies of this ac-
knowledged leader among books of
formulas are being used daily for a
number of purposes. Industrial
laboratories find it an invaluable
source of reference material; many
spare-and full-time businesses have
been built up on one or more of its
formulas; home workshop hobbyists
constantly find new thoughts in its
pages.

Wines and liquors, inks, dyes, pol-
ishes, paints and varnishes, adhe-
sives, cosmetics, and antiseptics are
only a few of the sections of this
all-inclusive book.

$5.50 postpaid (Domestic)
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Owners of

“AMATEUR TELESCOPE MAKING”
who have been bitten deeply by the

hobby bug of glass pushing will find
a competent guide to advanced mirror
technique, flat making, eyepiece work,
telescope drives, aluminizing, observ-
atories, and many other aspects of

the optical hobby in the companion

volume

“AMATEURT

ESCOPE

MAKING—ADVANCED"

This

from “Amateur Telescope Making.”

is a wholly different book

359 illustrations
Over 300,000 words

650 pages

$5.00 postpaid, domestic
$5.35 foreign
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TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker

Editor of the Scientific American hooks
Mak

LAST month in this department, R. M.
Watrous, M.D., Highland Park, Ill,
described a spectroscope of the concave
grating, Rowland type, which he made
as a follower of the amateur optical
hobby, and now, in Figure 1, is a series
of spectrograms which give a better idea
of the refined capabilities of such an-in-
strument than the ones he had available
at that time. The spectrogram is en-
larged four times from a portion of film
on which are registered ultra-violet spec-
tra extending over that part of the ul-
tra-violet from wavelength 3100 ang-
stroms down to 2500 angstroms. The
light which made these lines is com-
pletely invisible to the eye.

The top spectrogram was made with
light from an arc between ordinary
cored carbons such as are used for some
kinds of lantern slide projectors. Those
below it were obtained by melting bits
of common metals (tin can strip, tin-
foil, solder, galvanized iron, brass, cop-
per, sterling silver, silver solder, alum-
inum, iron) in the heat of the arc, thus
causing them to vaporize and emit their
characteristic wavelengths. Some of
these metals did not remain in the arc
long enough to record their spectra.

Since the carbons used were not of
the high degree of purity required for
spectrographic analysis, the lines of
the elements in the core (silicon, bis-
muth, and magnesium) appear in all of
the spectra, and are indicated at the top
by their chemical symbols. The other
numbers written across the top refer to
the wavelengths in angstroms.

IN THE concave grating type of spectro-
scope mentioned above and described
last month, the slit, the grating, and the
spectrum, all three, lie on the circum-
ference of a circle whose .diameter is
equal to the radius of curvature of the
grating. How a really large—gigantic,
in fact—instrument of this type shapes
up is shown in Figures 2 and 3. This is
the world’s second largest spectrograph,
30 feet in diameter, and is at the Uni-
versity of Chicago. It took over a year
to build, and in size it is rivaled only

Figure 2: Grating part of the big spectroscope

-the photograph (Figure 3)

Conducted by ALBERT G. INGALLS

and ‘‘Amateur Telescop

by a similar spectrograph at the Massa-
chusetts Institute of Technology. The
diffraction grating, in addition to focus-
ing the light, breaks it up into its com-
ponent wavelengths and fans it out over
the 40’ of photographic plate.

The physics department at the Univer-
sity of Chicago began making diffraction
gratings under the supervision of the
late Dr. Albert Michelson, and after
Dr. Michelson’s death, in 1931, the work
was continued under Dr. Henry Gor-
don Gale. From five to ten of these grat-
ings have been made every year by the
University and sold to scientific labora-
tories in all parts of the world. Only at
the Johns Hopkins University are grat-
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‘Amateur Telescope Making”

Professor Robert S. Mulliken is seen
pointing, travels across the room,
strikes the grating at which Miss Jane
Hamilton, a graduate student in physics,
gazes (this grating is shown in Figure
2), and then is reflected to different
parts of the big circle as a large fan of
light. This light impinges on the photo-
graphic plates in a strip 2’ in width and
40’ in length, arranged in a large semi-
circle 30’ in diameter. (The inner circle
in the right half of Figure 3 is the ves-
tige of an older and smaller spectroscope
of the samie type.) The photographic
plate is composed of 26 sections, each
18” in length. The sections are removed
separately for developing in the neigh-
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-
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-
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Figure 1: Spectrograms made with an inexpensive home-made spectroscope

ings made which compare, in their power
to separate the spectrum lines, with those
made at the University of Chicago. The
grating consists of an octagonal piece
of speculum metal on which vertical
lines have been ruled by a ruling en-
gine, the time required being approxi-
mately two weeks.

The giant spectrograph fills a room
40’ square. A light beam from the com-
pound to be studied originates in ap-
paratus outside the room, passes
through a narrow slit at the point in
to which

Photos Chicago Times
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boring darkroom. It takes from three to
40 hours to secure an adequate exposure,
because the dispersion of the light great-
ly diminishes its intensity.

If an observer stands within the fan
of light coming from the grating, and
walks to different parts of the room, he
can witness the differences in wave-
lengths of the light in various parts of
the fan. At one side of the room long
wavelengths will cause the grating to
appear a brilliant scarlet. As the obser-
ver moves across the room the color of
the grating passes from red through the

Figure 3: Slit part (shown at extreme right)
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seven colors of the spectrum to violet.

S Lrt for spectroscopes or other optical
instruments was described by Dr.
John Strong, of the Astrophysical Ob-
servatory, California Institute of Tech-
nology, in The Review of Scientific In-
struments, Vol. 12, pages 213-214, as
follows:

Courtesy “The Review of Scientific Instruments”
Figure 4: Non-uniform-speed slit

“Many types of slits have been used
for optical instruments. (See H. Kay-
ser, Handbuch der Spektroscopie, Vol.
1, p. 532). Among them one bilateral
slit which we may term the parallelo-
gram slit, and which is diagrammati-
cally illustrated, in Figure 4(a), has
several noteworthy features. When it is
skilfully constructed, this slit is both
simple and effective. The opening of the
parallelogram slit exhibits an adverse
non-uniform relationship to the amount
of turn of the adjusting screw: The slit
opening changes most rapidly when the
slit is nearly closed whereas we would
prefer, to have a more delicate control,
that the slit opening change slowly when

Courtesy *‘Tne Review of Scientific Instruments’”
Figure 5: Same slit in perspective

the slit is nearly closed and rapidly when
it is nearly open. Figure 4(b) repre-
sents diagrammatically the principle of
the parallelogram slit adapted to achieve
this desired end and Figure 5 illustrates
how we apply this principle in practice.

“Figure 5 is a sketch by Mr. R. W.
Porter drawn from one of the slits of a
new spectrometer under construction
here. The cover plate, with the slot for
illuminating the slit, is shown turned to
one side. This plate is secured by screws
in the four corners while the slit, as a
whole, is fastened to the spectrometer
by four other screws, two on the right
side and two on the left.

“The micrometer screw displaces the
slit jaw assemblies equally in a direction
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TO MAKE A GOOD TELESCOPE

is a most fascmatmg expenence We know, for we have made a
lot of them, expenmentmg 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.
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1. The best glass of the right thickness.
2. The proper assortment of abrasives to give the best surface wlth
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parallel to the slit and, by virtue of their
0.006” clock spring mountings, this dis-
placement causes the slit jaw assemblies
to separate and the slit to open. Two
helical springs locate the jaw assemblies
definitely against the hardened end of
the micrometer screw. The carefully
worked slit jaws are adjustably fastened
to the jaw assemblies so that the jaws
will close exactly.

“The advantages of this type of slit

Figure 6: Smith’s home-made spectroscope with calibrated

over other types are: that the jaws can-
not possibly be jammed; that the slit
opening is delicately controllable when
the slit is narrow; and the spring mount-
ing, as contrasted with mounting in
ways, provides a definitely reproducible
mechanical system. Disadvantages are:
the non-uniform relation between microm-
eter screw setting and slit opening and
certain limitations on compactness of
construction. The slit is relatively easy
to construct in such a manner as to yield
high accuracy.

“The slit opening is given, approxi-
mately, by the expression:

S=2L [l—cos (M/L)],

where L is the free length of the clock
springs and M is the displacement of the
micrometer screw from the closed posi-
tion. For the slits already constructed
L=1 cm and M=3 mm giving S ap-
proximately 1 mm. The slit jaws are 24
mm long while the useful length of slit
is 12 mm. The over-all dimensions of the
slit exclusive of the micrometer head
are 3%/1)(3//}(%".”

ANOTHER spectroscope—in fact, a spec-
trometer—made by an amateur is
shown in Figure 6. F. P. Smith, Box 364,
Ventura, California, is the maker, and he
says he has followed spectroscopy as a
hobby for 16 years and found it to have
unlimited fascination and possibilities.
“The concave grating type is the easiest,”
he writes, “also the most practicable to
build. Gratings in the original can be
obtained with a 2” ruling and 25,000 lines
per inch at $50 to $150. About $75 will
build an instrument having excellent
dispersion. A very good slit can be fade
without machine tools, the practice it
gives in filing also being of value.

“In the photograph (Figure 6), the
screw  which is used to oscillate the
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cylinder, or drum, is grooved and the
groove moves the eyepiece across the
spectrum as the handscrew is turned. The
spiral strip on the drum is calibrated in
angstrom units; it also carries the sym-
bols of the principal lines of the elements.
Thus, if 15 or 20 elements are present,
the user gets a line on the crosshair and
then refers to the drum.

“The camera part is at the extreme
right. The round white spot is the hand-

drum

screw which is used to oscillate the
grating.”
Smith’s descripfion was shown to

Watrous, who replied: “This apparatus
is undoubtedly more accurate than mine,
though probably more difficult to build.
The more expensive gratings must give
much better definition.”

oNTAcT: “I have long ago aban-

doned the pencil mark system for
measuring contact between mirror and
tool,” Cyril G. Wates of Edmonton, Al-
berta, Canada, writes, “not because of
the alleged danger of scratches, but be-
cause it doesn’t work—at least, not for
me. So I took a leaf from the mechanic’s
book—he uses Prussian blue in making
face plates—and put a streak of dry
rouge on the tool, and judged contact not
by rubbing out of the streak, but by the
rouge which was transferred to the mir-
ror. This, as I mentioned in ‘A.T.M.A.’
works well, but I have found, especially
with Pyrex, that the faint rouge marks
are difficult to distinguish.

“Recently I discovered a very satisfac-
tory substitute in artist’s Black Stump-
ing Chalk. This is a very fine black
powder—probably pure carbon—and a
little may be taken on the finger tip and
rubbed across a diameter of the tool.
After dusting off the loose particles, one
mirror is pressed into contact and rubbed
gently, without pressure. When the mir-
ror is removed, the points of contact will
show on the face of the mirror like an
Ethiopian on a snowbank.”

No STELLAFANE convention this year.
War. Everybody busy, and local
hosts busy too. Town crowded. Also tires,
gas. Better to wait for the dawn of
peace.

Press of the Wilson H. Lee Company, Orange, Connecticut.



How A Big Business Man Appears To His Wife

“JOOK at him over there, grinning

to himself! Strange how little a
man can change in fifteen years! The
big boss one minute—and like a little
boy the next!

“He was mostly ‘little boy’ before
we were married. He’d been coming
around for a couple of years, and I'd
just about given him up. Then, sudden-
ly, he was very much a man, rushed me
off my feet and almost before I knew
it, we were married.

“When we were newlyweds he was only
a bookkeeper, and he’d come home in
the evening all tired and discouraged.
Other fellews at the office had been
promoted, and he didn’t know what
to do about it. One night I forgot
myself and said, ‘If yo# don’t do any-
thing about it, Mr. Stick-in-the-Mud,
no one else ever will!” Then I was sorry,
when I saw how I'd hurt him.

“But it must have made him think
hard, because one evening the follow-
ing week he came home looking as
though he’d just robbed the piggy
bank. He told me he’d enrolled for a
course of executive training. He thought
I'd be angry, because we were still pay-
ing for the furniture. The ‘little boy’
and the man, all mixed up!

“After that, his whole point of view
toward business seemed to change. One
promotion followed another, until a
few years later he became Treasurer of
the company. Now he’s beginning to
surprise me. Says he expects to be
Vice President soon!

“Of course, he’s just as modest as
he ever was. He’ll tell you he got the
breaks, but I know better. He got the
breaks because he’d learned how to
grasp them when they came. He’s really
smart—and so was I when I said ‘I do’

to a little boy turned man!”

L] L] L]
What does the lady in your life think
of your success? Get more of the
Alexander Hamilton Institute’s story
in the famous little book, “Forging
Ahead in Business.” Tells how the
Institute’s timely training is helping
thousands of men to do a better busi-
ness job in these wartime days. Just
clip and mail the coupon—today!

I
i Alexander Hamilton Institute, Inc.
247 Astor Place, New York, N. Y.

Please mail me without cost a copy of
“Forging Ahead in Business.”

Business
Address **tttrrrereeeees e e e e e
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Bombers from the Bottom
of the Deep Blue Sea

THERE’S a fabulous amount of magnesium in every
cubic mile of sea water.

Enough magnesium for more than four million Flying
Fortresses. Enough to lay a continuous ceiling of
bombers . . . a hundred miles wide and stretching all the
way from London to Berlin!

Now magnesium can’t be dredged out of the ocean . . .
for every ounce of this rare metal must be produced by
electrolysis. This necessitates the conversion of vast
amounts of alternating current to direct current, at
the very water’s edge.

The best means of converting power is the mercury
arc rectifier. As long as ten years ago, Westinghouse
Research Engineers began experimental work on a new
type of mercury arc rectifier which would be more effi-
cient . . . more economical . . . less costly to install and
maintain than existing types.

These Westinghouse scientists realized that new un-
tapped fields in metallurgy would be opened by the
perfection of an improved mercury arc rectifier. In 1937,
they brought forth the Westinghouse Ignitron.

The Ignitron operates on the radically new principle
of starting and stopping the mercury arc with each cycle.
This means that electrodes can be placed much closer
together . . . grids and shields reduced . . . arc drop
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voltage decreased . . . voltage control simplified . . . arc-
back practically eliminated. And all of this assures
higher efficiency and greater reliability.

More than 1,000,000 kw of Ignitrons are now at work
in magnesium, aluminum and chlorine plants, in elec-
tric railway systems, in mines, in many war industries.

And so, the germ of an idea . . . born ten years ago in the
Westinghouse Electronics Laboratories . . . is now con-
tributing its tmportant share in winning the war today.

IGNITRON EFFICIENCY
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IGNITRON RECTIFIER
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