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The United States is in a war in which technologi-
cal superiority must be maintained. The engineering
colleges recognize their responsibilities and have already
taken steps to cooperate with the government. Needless
to say Rose Polytechnic Institute will carry its share of

whatever program is adopted.
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A CRTAEEEINCE

The prospective future of the college graduate of 1942 has done a complete
about-face as compared with the prospects confronting the graduate of ten
years ago. Especially in the case of the engineering graduate of today it is
not a case of where to find a position, as it was ten years ago, but rather which
one of several positions should be accepted.

The most powerful factor in producing this change of conditions has been
the change in world affairs, more specifically the change in economic affairs
as influenced by the political turmoil of the world. The resulting impetus
given to the engineering profession has never before been equaled, and it
should cause every engineer to stop and ponder over the ultimate outcome.
The embryo engineer is a very essential part of the scheme of things and is
looked up to, not only for his knowledge of things technical, but also because
of the sound thinking and reasoning powers which he has developed during
the acquisition of that knowledge.

It is with this thought of the future that the graduates of the class of
1942 should view their prospective positions, which fall into rather distinct
classifications.

With the continued expansion of the war program, there will be numerous
opportunities for actual military service, especially for those graduates who
have had R. O. T. C. training. Life in the army offers a career in itself, but
if the technically trained graduate will be of more use while engaged in some
position other than the army, he should not feel that he is lacking in patriotism
by not serving in the armed forces.

When the time for demobilization arrives, however, those who
make a career of the army will have to procure other employment. At this
time jobs may be rather scarce, and the men who went directly from school
into the armed forces will lack connections with industry, which will be a
handicap and a disadvantage.

By far the largest number of opportunities will be in the field of em-
ployment in private industry actively engaged in war production. The young
engineer, while not an expert, can readily adapt himself to the production
methods of modern industry. Under the guidance of the older, more ex-
perienced engineers, he will not only gain invaluable information, training,
and experience, but will release qualified men for the more important ad-
ministrative and managerial positions. When the present emergency situation
has passed, however, there will not be the vast need for the younger men,
and many of them must necessarily turn to some other field of endeavor.
Their experiences in industry will stand them in good stead.

The third possibility for employment is in the several industries which
are non-essential to the present army and navy program. The young engineer
will not be able to make such high salaries in this type of employment, nor
will he advance so rapidly as he might while engaged in defense projects, but
his position will be somewhat more settled when economic and political
situations return to more normal conditions.

How serious and far reaching the aftermath of the present world situation
will be, no one can hope to predict with any degree of accuracy. Nevertheless,
it should be with an eye toward the future that the college graduate selects
his position. For some, military service will be compulsory, and they may
not have much choice in the matter of their immediate employment. Each
individual will have his own problems and no hard and fast criteria may be
established which will suffice in all cases. It behooves every individual to keep
well informed and to continue to study after graduation. If each graduate
will follow a policy of self education and let his actions be governed by sound,
logical thinking, he need have no fear of the unknown path which lies ahead.

by R. King Chalfant, c. e., "42




SOI-GENMENT ROADS

F cement can bind together sand
and gravel so well that the result-
ing concrete finds as many and varied
uses as it does, why not use cement
to bind common soil into a stabilized
mass which could be used for inex-
pensive road surfacing? This chal-
lenging question was asked by a
few thoughtful men only ten years
ago. They were answered immediate-
ly by a chorus of concrete contrac-
tors who quoted an old axiom: “Con-
crete must be made from clean sand
and clean gravel.” If concrete must
be clean, how can dirt make a suc-
cessful aggregate material for a
cement binder?

The thoughtful men were un-
daunted. With their question un-
answered the challenge was still
there; so they began research and
today, as proof that their work was
successful, roads made from soil
stabilized with cement are being
built or are already completed all
over the United States. These new
soil-cement roads make good low
cost highways for light traffic use.

This fall, contractors for the State
Highway Commission of Indiana
have completed Indiana’s first soil-
cement road, Indiana Route 267. It
is slightly more than nine miles in
length and runs north and south
from Brownsburg to U. S. 52. Be-
tween the original idea and the com-
pletion of Indiana’s highway is an
interesting history of research and
development which shows that ideas
when properly promoted give fruit-
ful results.

The pioneer work in the develop-
ment of soil-cement mixtures was
done by the South Carolina State
Highway Department in 1932. This
was laboratory work of the type
that is carried on in highway labora-
tories all over the country. Various
types of soils were tested with dif-
ferent combinations of water and
cement. Samples were mixed, com-
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by John T. Newlin, c.e., 43

Soil-cement roads are a new develop-
ment in low cost road surfacing. Indiana’s
first soil-cement highway, just completed,
has attracted interest from all over the
midwest. This article is written by a Rose
civil engineering student who worked as
an inspector on the highway, and it de-
scribes the history and technique of build-
ing soil-cement roads.

pacted, and allowed to harden. The
samples were tested for strength, re-
action to freezing and thawing, re-
sistance to wear, and density. A full
study was made so that when actual
construction began, proportioning of
cement and water to the soil would
not be a hit-and-miss process. Soil
physics, soil mechanics, and soil
chemistry all applied to the original
investigation.

The South Carolina highway de-
partment was not the only group to
study the plan. Their work was sup-
plemented with exploratory tests by
the United States Bureau of Public
Roads. The tests showed that if a
soil had the correct water content
and particle size proportion for
maximum density, with cement add-
ed to impart additional stability, a
good road material could be ob-
tained. :

Accordingly, late in 1935, a one
and one-half mile cooperative field
project was begun near Johnsonville,
South Carolina, by the state highway
department of that state, the U. S.
Bureau of Public Roads, and the
Portland Cement Association. The
principles established from labora-
tory experimentation were applied
throughout construction of the road,
and gratifying results were obtained.
After three years the road was still
in fine condition; thus it was estab-
lished that soil-cement roads were
worth-while.

The growth of soil-cement con-
struction is shown by the following
table:

Year States Projects Miles
1935 1 1 15
1936 S 9 /(1
1937 af3! 18 S0
1938 Xl 43 101.5
1939 20 78 135.6
1940 28 82 260.8

Soil-cement is certainly not limited
to highways. During the present rush
to build military air bases, it has
been found that soil-cement can be
used very effectively as paving ma-
terial for runways and aprons.

B,
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These men are demonstrating one method of compacting soil-cement roads and runways.
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However widely used soil-cement
roads may become, they cannot re-
place other road materials in cases
where heavy, continuous traffic is
handled. Soil-cement does not have
the strength of brick or concrete or
the pliability of bituminous material.
It is limited to use where light traffic
is expected or, in many cases, as a
base for a higher type surface. Soil-
cement can be used to build a solid,
lasting subgrade for a concrete slab
or, as in the case of the Indiana
highway, a light bituminous seal
coat may be placed over the soil-
cement base to protect it from
weathering. g

What is the status of the soil-
cement road today? In brief, during
the six years since the pioneer road
was built in South Carolina, 240
projects have been built in 35 states
totaling 584 miles. The first
eight months in 1941 saw a
great increase in the use of soil-
cement. Seventy-five miles of high-
way were awarded to contractors or
set up for construction. Other kin-
dred uses in the first eight months
amounted to the equivalent of 650

miles of 20-foot wide highway. These
uses included runways, aprons, and
parking areas for army and navy

air bases,
municipal

civilian airport work,
streets, parking lots,
alleys, and walkways. Soil-cement
has arrived. The thoughtful men
who visualized the possibilities of
mixing ordinary soil with cement
have seen their work bloom into
maturity.

The Indiana soil-cement highway
was begun last spring on the road
between Brownsburg and U. S. 52.
Brownsburg is twelve miles north-
east of Indianapolis. The old road
running north from Brownsburg to
U. S. 52 was gravel with many sharp
turns in it. A new line was laid out
which followed the old road general-
ly but cut down the steep grades and
eliminated square corners.

The gravel which was on the old
road was scraped up and piled in
salvage piles at intervals along the
road by scrapers which pick up and
carry the material to the pile and
then spread it.

Jianuary. 21942

New culverts and one new bridge
were built and the road was brought
to the new grade by use of modern
earth moving equipment. Big, power-
ful Diesel-driven graders and scrap-
ers operated by men who could
handle the machines with delicate
control soon had the rough work
done. According to Indiana highway
specifications, the earth in fills was
spread in layers of about six inches
and rolled by ten-ton rollers to in-
sure a compact base.

The subgrade was cut by a Diesel-
driven blade grader to form a cross
section with a crown of two inches.
This crown was checked with a
template which was run over the
subgrade on forms placed at the
proper elevations according to grade
stakes set by the assistant project
engineer.

After the subgrade was completed
and rolled, the salvaged road gravel
was spread over the grade to a depth
of six or seven inches. This salvage
road material contained some gravel
but also a great deal of sand, clay,
and loam. The presence of the finer
material in the salvage increased the
density so that the mixture more
nearly approached a maximum den-
sity than clean gravel would have.
Of course, the greater the density
of an aggregate, the more stable a
road material it makes. It was also
found that the salvaged road ma-
terial required only 9% cement by
volume as compared to 14% cement
required in the subgrade soil. In

preparing the estimate, it was found
to be cheaper to handle the salvaged
road material twice, rather than to
attempt to harden the subgrade soil.
For these reasons the salvaged ma-
terial was used as the soil in the soil-
cement road which was constructed.

Four steps are necessary in build-
ing a soil-cement surface:

1. Scarify the soil to the depth
which will be treated.

2. Thoroughly mix cement and
water with the scarified soil.

3. Compact the soil-cement mix-
ture.

4. Cure for seven days under
moist straw.

On the Indiana job steps one and
two were handled in one operation
by use of a mixing machine which
scarified the aggregate and added
the water as the machine traveled
slowly down the road. The cement
was first spread by hand evenly over
the surface of the ground. This oper-
ation might economically have been
handled by a spreader box but in
this case the bags of cement were
spotted over the surface by hand,
emptied by hand, and spread by
hand. The mixing machine then
thoroughly mixed the earth and
cement to a depth of six inches. As
it was mixed, the machine shot a
spray of water over the width of the
section being mixed. A row of valves
made possible control of the quan-
tity and the distribution of the water.
The mixing machine was self-pro-

(Continued on Page 12)

Cut Courtesy Aviation

A timely application of soil-cement construction is pictured.
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CHEMISTERY < N
FOREFRONT OF DEFENSE

by Michael W. Percopo, ch.e., 43

Chemistry, Explosives,
and Warfare

HE three words above are in-
separable—the last two cannot

exist without the first. As in many
other phases of living, chemistry is
the science which bridges the gap.
Warfare cannot exist in the modern
concept without explosives, and ex-
plosives cannot exist without chem-
istry.

Ever since the birth of modern
chemistry, dating back to the days
of Antoine Lavoisier in the 18th cen-
tury, men practicing the new science
of chemistry have controlled the
manufacture of explosives. An ex-
plosive is a chemical substance or a
mixture of substances which upon
being struck with a hammer or
touched by a flame or electric spark
is suddenly rearranged with the
formation of gases and the develop-
ment of heat.

Military explosives may be divided
into three general classes: detonators
and fuses, propellants, and high ex-
plosives. These are used in a com-
bination known as an explosive train,
which is merely a chain of explosions
each one larger than the one before.
The propellants fill the cartridges
and serve to force out the shell with
a high velocity, forcing it to take the
rifling of the gun bore, and continu-
ing in effective pressure until the
shell is free from the gun. In order to
fire the propelling charge, a hammer
blow ignites a small fulminate cap
(detonator) forming part of the
primer which contains a sizable
amount of black powder, this ex-
plodes in turn and flashes into the
propellant.

Explosives used as primary de-
tonators include lead azide, fulminate
of mercury, and nitromannite. Black
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Chemicals that serve to make military explosives.
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Fulminate of Mercury will deto-
nate completely and with great
violence if hammered or subjected
to an electric spark, an electrically
heated wire, etc. It is used common-
ly in commercial caps for all ex-
plosives except TNT for which
tetryl caps are used.

Tetryl is very powerful, having a
velocity of detonation of over 22,960
feet per second. It is an excellent
initiator of detonation and is the
basis for the service tetryl caps

which are necessary for positive
detonation of TNT.

Among the high explosives or
bursting charges the following are
the most important: TNT (trinitro-
toluene) ,DNT (dinitrotoluene) ,ama-
tol (mixture of ammonium nitrate
with TNT), picric acid mixed with
ammonium picrate, trinitroanisol,
and penthrite (pentaerythrite tetra-
nitrate). The last named is the most
important of the newer explosives.
It can be made from acetaldehyde
and formaldehyde in large quantities.
Nitro-starch is used principally in
trench warfare as a filler for hand
grenades and mortar shells.

Shrapnel, named after Lt. Shrap-
nel, the inventor, contains lead balls
packed in a sulphur, rosin, or black
powder matrix. The shell casing has
a weak point near the nose and when
exploded opens at that point eject-
ing the balls fanwise.

Demolition bombs have a similar
explosive train to that of shells but
they contain much more explosive—
usually about 60 per cent of their
weight in TNT.

Incendiary bombs are filled with
thermit (a mixture of powdered
aluminum and iron oxide), an in-
cendiary charge such as kerosene
or oil emulsion, and explosives.

To manufacture these explosives
requires vast amounts of material.
The diagram showing the different
explosives with the constituent chem-
icals needed in their manufacture
will readily convey to the reader the
part that the chemical industry of
this country plays in the defense
of the nation. In a previous issue
there was an article written on chem-
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ical warfare. There, as the name in-
dicates, chemistry plays an importnat
role.

Following is a table which ap-
peared in the November, 1940, issue
of the Chemical and Metallurgical
Engineering Magazine, showing the
production figures of 1914, 1918, and
1940. The editors of the magazine
estimated the amount of each chem-
ical which must be produced to have
complete defense. In making the
estimates required for explosives,
they figured on the assumption of
one pound per day of explosives and
one pound per day of propellant

powder for each man in uniform in
the army. The army was assumed
to be 4,000,000 strong.

Now that we are actually engaged
in the war, plans call for an army of
10,000,000 men. This will increase
the amount of explosives needed
over the amount previously esti-
mated, but already plants are being
erected for the synthetic production
of such essential chemicals as toluol
(needed in the manufacture of
TNT), phenol, and synthetic am-
monia. Certainly if this is to be a war
of material strength, our chemical in-

1914
U.S. Pre War
Production

Sulfur
400,000 tons

Sulfurie Acid
3,800,000 tons

Synthetic Ammonia
None

Other Ammonia
21,000 tons

Nitrie Acid
80,000 tons

Caustic Soda
215,000 tons

Soda Ash
935,000 tons

Toluol
1,500,000 gal.

Phenol
8,000,000 1b.

Amm. Nitrate
58,000,000 1b.

TNT
7,200,000 1Ib.

Picric Acid
7,200,000 1b.

Smokeless Powder
1,800,000 Ib.

Black Gun Powder
8,000,000 Ib.

Tetryl
104,000 1b.

Mercury Fulminate

Chlorine
6,000 tons

Potash (as KO)
None

Coal Tar Dyes
7,000,000 1b.

Bromine
50,000 1b.

Todine
None

1918
Peak of War
Capacity

Sulfur
1,500,000 tons

Sulfuric Acid
9,500,000 tons

Synthetic Ammonia
None

Other Ammonia
73,000 tons

Nitric Acid
500,000 tons

Caustic Soda
330,000 tons

Soda Ash
1,507,000 tons

Toluol
14,100,000 gal.

Phenol
145,000,000 1b.

Amm. Nitrate
240,000,000 1b.

TNT
192,000,000 1b.

Picric Acid
140,000,000 1Ib.

Smokeless Powder
513,000,000 1b.

Black Gun Powder
10,000,000 1b.

Tetryl
1,920,000 1b.

Mercury Fulminate
600,000 1b.

Chlorine
45,000 tons

Potash (as KO)

54,805 tons

Coal Tar Dyes
66,000,000 1b.

Bromine
210,000 1b.

Todine
None

dustry will not let us down.

1940
Present Peace
Time Output

Sulfur
2,500,000 tons

Sulfuric Acid
9,400,000 tons

Synthetic Ammonia
260,000 tons

Other Ammonia
135,000 tons

Nitriec Acid
200,000 tons

Caustic Soda
1,000,000 tons

Soda Ash
3,000,000 tons

Toluol
25,000,000 gal.

Phenol
70,000,000 1b.

Amm. Nitrate
100,000,000 Ib.

TNT
10,000,000 1b.

Picric Acid
Smokeless Powder
30,000,000 1b.

Black Gun Powder
3,000,000 Ib.

Chlorine
485,000 tons

Potash (as KO)
350,000 tons

Coal Tar Dyes
140,000,000 1Ib.

Bromine
38,000,000 1b.

Todine
300,000 1b.

Needs
Total Defense

Sulfur
3,000,000 tons

Sulfuric Acid
12,000,000 tons

Synthetic Ammonia
550,000 tons

Other Ammonia
150,000 tons

Nitric Acid
1,000,000 tons

Caustic Soda
1,250,000 tons

Soda Ash
3,500,000 tons

Toluol
65,000,000 gal.

Phenol
85,000,000 Ib.

Amm. Nitrate
250,000,000 Ib.

TNT
600,000,000 1b.

Picric Acid
25,000,000 1b.

Smokeless Powder
800,000,000 1b.

Black Gun Powder
15,000,000 Ib.

Tetryl
2,500,000 1b.

Mercury Fulminate
350,000 Ib.

Chlorine
700,000 tons

Potash (as KO)
375,000 tons

Coal Tar Dyes
145,000,000 Ib.

Bromine
50,000,000 1b.

Todine
500,000 1b.
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PRODUCTION - - ENGINEERS FIRST

The students of Rose attended a
very serious meeting on January 8—
a general assembly at which Dr.
Prentice revealed tentative plans for
the Institute’s contribution to our
war effort. As a reminder to those
in attendance and for the benefit of
Rose alumni, a summary of Dr.
Prentice’s remarks follows.

Representatives of the army, navy,
and civil service commission ad-
dressed a recent Baltimore meeting
of educators. The present R. O. T. C.
program is to be continued but not
expanded. Present seniors who have
taken four years of military training
will be ordered to active duty im-
mediately after graduation. General
Hershey, in a speech to the group,
said there will be no change in the
pattern for deferment of men train-
ing for essential purposes, and as
Director of Selective Service, he is
opposed to voluntary enlistments
of engineering students. General
Hershey said all additions to the
armed forces should come through
selective service channels. Otherwise
the whole program of placing trained
men where they are most needed will
be upset.

The faculty of Rose has voted to
recommend the following steps to the
Board of Managers. The examination
period at the end of the current
semester is to be shortened. Registra-
tion for the second semester is to
take place January 31, and classes
are to be resumed February 2.
Easter vacation is to be omitted with
commencement for the class of '42
being held on May 9. The second
semester is to close May 29 for the
rest of the students, and adoption of
three 16-week terms a year will
necessitate the resumption of school
soon thereafter, probably on June 15.
Concentrated examination periods
are highly probable in this speed-up
program which enables a person to
acquire a full four-year engineering
course in two and two-thirds years.

Dr. Prentice expressed his appre-
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ciation of the attitude of Rose stu-
dents in maintaining a level-headed
outlook in this emergency. None of
the semi-hysterical conditions pres-
ent on some college campuses De-
cember 8 were in evidence here. He
went ahead to emphasize, however,
that many students are going to have
to assume a more serious attitude
toward a life which holds no more
of the complacent “business as usual”
element.

Rose Polytechnic Institute is not
going to be a shelter for anyone
wishing to escape military training
or service. Many Rose alumni are
already serving their country in the
army, navy, and air force, and more
will follow. Engineering students are
being give a great privilege by the
American people in being permitted
to finish their training, and they in
turn must realize their tremendous
obligation to our nation. A vast
amount of engineering work will be
needed to meet the gigantic produc-

tion totals outlined by Mr. Roosevelt
in his speech to Congress on January
5. If the engineer working in an
essential industry is serving his
country better there than he could
in the armed forces, it is his patriotic
duty to remain on the job.

There has been a popular idea
prevalent that in engaging the Japa-
nese, we are locking horns with a
group of midget-sized poorly-
equipped fighters who can be put in
their proper place very shortly. The
fallacy of this should be readily ap-
parent from the initial successes
scored by them in the South Pacific
Ocean.

The challenge has been issued to
the men of Rose and other engineer-
ing schools. As in times past, the
country can count on them to rise to
meet the task. It is the duty of each
of us to work harder, devote our-
selves fully to the job at hand, and
justify America’s faith in her engi-
neering skill—G. F. M.
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Color Coils

Plastic coils have been developed
which color fluorescent lights, control
their brilliance, and correct color
distortion. Made of tenite, a shatter-
proof plastic, the diffusing coils fit
tightly over the fluorescent tubes
and can be used for their decorative
effect alone.

The diffusers consist of thin, trans-
parent and translucent strands of
tenite wound into tight spring-like
coils. Since the plastic has an un-
limited color range, any shade or
combination of shades is possible.

Color correction for white and
daylight fluorescent light—both in-
herently lacking in red rays—can
best be obtained with coils made of
red and clear strands of tenite
wound together. An insufficient
amount of red rays in light can give
a “cold” effect and make red and
other colors containing red, such as
brown, appear unnaturally dark.
Pink coils not only serve as diffusers,
transmitting more than 70 per cent
of the tube’s light, but they also aid
in correcting color distortion.

Illumination engineers and interior
decorators can now obtain entirely
new effects in lighting. These virtu-
ally indestructible coils are molded
by extrusion. In this process, con-
tinuous lengths of the heated plastic
are forced from a die much as tooth-
paste is squeezed from a tube. The
plastic hardens when cool and is
coiled in the desired lengths and
diameters.

Although the size and wattage of
fluorescent bulbs may be changed in
order to vary the amount of light
available, the brightness of any
single tube once installed is con-
stant. Tenite coils are a step towards
solving the problem of varying in-
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tensity. Since the plastic is manu-
factured in forms ranging from clear
transparency to opacity, the amount
of light shed by a tube sheathed in
tenite depends upon the translucency
of the coil.

The most outstanding result of
tests made is the ability of a solid
pink plastic coil to transmit a great
amount of light. This ability, together
with its high spectral transmission
of red rays and its cutting down of
transmission of yellow rays, makes it
an even better diffusion shield than
the clear type because a degree of
color correction can be obtained.

Million-V olt Industrial X-Ray

The Million-volt X-ray machines,
developed by General Electric, are
available to industry in portable
units and are being used to speed
defense efforts at several large plants.
The two final stages in the develop-
ment of a portable
1,000-kv X-ray ap-
paratus for industrial
use are shown in
the illustrations. An
earlier 800-kv X-ray
machine required a
multi-story building
for its housing, the
X-ray tube itself be-
ing some 14 feet in
length and about a
foot in diameter. The
two-ton  laboratory
model shown at the
right in the illustra-
tion represents an in-
termediate step, and
is an adaptation of
1,000-kv  equipment
developed for medi-
cal purposes. The
completely sealed and
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self-contained portable 1,000-kv unit
shown is today’s version of that early
equipment.

The outfit will photograph through
5 inches of steel in 2 minutes, as
compared to 314 hours required by
a 400,000-volt tube, which is the next
smaller size. It is being used regu-
larly in several plants for inspection
of large castings, boiler drums, and
pressure vessels. The tank weighs
1500 pounds, is three feet in diam-
eter, and has an over-all height of
seven feet. Extensive industrial use
is made possible by the compactness
of the design.

developments—the
use of Feren gas under pressure in
place of oil as an insulating medium,
the use of a resonance transformer
without an iron core, and the in-
stallation of the sealed-off multisec-
tion X-ray tube—make possible the
small size and low weight.

Three novel

Million-Volt Industrial X-Ray.




Electrons to produce the rays
emanate from a heated filament at
the top of the tube. As they pass
through each section, a potential of
about 84,000 volts is applied, giving
them an added push. By the time
they reach the bottom, they have
been boosted by a total of a million
volts. They then hit a tungsten tar-
get, in an extension of the tube which
projects from the bottom of the tank,
and X-rays result.

Unlike the small tube, where the
X-rays come off at right angles to
the electron beam, most of the
million-volt rays pass through the
target and emerge in the direction
in which the tube is pointed.

Consequently, in most industrial
uses, the tube and the tank with it,
is aimed like a gun at the casting
to be examined, and the X-ray film
is fastened to the other side. When it
is more convenient, however, pic-
tures may be made with the rays
that come off to the side.

The power required to operate
this machine is about four kilowatts
at a frequency of 180 cycles per
second. The effective radiation is the
equivalent of that from about 100
grams of radium which would repre-
sent a cost of some $2,500,000.

Oceans of Magnesium

The United States and England,
formerly far behind in the production
of magnesium, are Now making this
strategic metal from sea water. New
American plants are producing
magnesium in such quantities that
these two countries will soon surpass
Germany in magnesium output. This
was the only one of the common
engineering metals in which Ger-
many was self-sufficient, and up to
three years ago, Germany produced
about three-fourths of the world’s
consumption.

Present production in the United
States points to a yield of 30 million
pounds for 1941 and nearly 90 million
pounds in 1942, while in 1939 only
six million pounds were produced.

This remarkable expansion is be-
ing made possible by new plants us-
ing sea water as a source. In spite
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of the low concentration of mag-
nesium in sea water, there are about
four and one-half million tons of
magnesium in a cubic mile of ocean.
This amount of water will furnish
90 million pounds of magnesium
metal each year for 100 years.

All other necessary metals for
magnesium base alloys are readily
available in this country. The larg-
est single use of this metal, which is
only two-thirds as heavy as alum-
inum, is as an alloying element in
aluminum base alloys. Many of these
are used in airplanes. Magnesium
and its alloys are used not only for
reduction in dead weight but also for
less inertia because of light weight,
lower bearing pressures, easier rotat-
ing balance, reduced centrifugal
forces in rotating parts, resistance
to vibration failure, and certain ad-
vantages in high production fabricat-
ing methods, such as die casting.

Some of the general applications
are as follows: crank cases and
covers, breather caps, supercharger
parts, carburetor parts, manifolds,
body parts for coal drills, portable
polishing tools and drills, vacuum
cleaner parts, lightweight bearings
of low load carrying capacity, oil
pumps, airplane wheels, reciprocat-
ing parts in printing presses, rotating
parts in fans and blowers, panels,
cases and fittings for portable instru-
ments, bus doors, frames for fish
nets, parts for grinders and sanders,
light structural framework, fuel
tanks, housing, furniture, trimmings,
and small die cast parts such as door
handles.

Plastic Airplane

At the Langley Aviation Corp.,
Long Island, N. Y., a new molded
plastic plywood plane with sleek
mirror-like mahogany finish has been
built. The Langley plane is a low
wing, four-place, cabin model pow-
ered with two 65 hp Franklin
engines which give it a top speed of
142 mph fully loaded with four
passengers and 40 gallons of fuel.
Only 200 feet of runway is needed
for a take-off, and with full load the
climbing rate is 644 feet per minute.

Other performance figures are cruis-
ing speed, 125 mph; service ceiling,
15,000 feet; landing speed, 46 mph;
and range, 600 miles. The gross and
empty weights are 2300 and 1410
pounds with a wing span of 35 feet
and length of 20 feet, six inches.

Being very versatile, this unique
airplane may be used for military
training, light bombing, and private
or commercial flying. Because of the
low cost of materials and the less ex-
pensive labor factor it is expected to
be very moderate in price.

The Vidal process of plywood air-
craft production, with some modi-
fications, is used in the building of
the plane. The veneer used is Hon-
duras mahogany which is molded
and bonded with vinyl resins. These
strong thermoplastics will not sup-
port fungus or bacterial growth, are
impervious to corrosion by acids,
alkalis, gasoline, and salt water with-
in the range of -40° to 160° F., and
will resist fire.

All parts were molded rather than
bent, to prevent warping and split-
ting from internal stresses. Nothing
was flat pressed. To obtain equal
pressure in all directions fluid pres-
sure was used.

In building the first Langley plane
approximately 5000 feet of mahogany
veneer and 60 gallons of plastic were
used. The laminations of wood are
built up to the desired thickness for
the part and held in place with
clips, each layer receiving a coating
of resin. The part is then “cooked”
at a certain temperature and pres-
sure, the resin fusing and bonding
the wood together so strongly that
only complete destruction of the part
will separate them.

As skin and internal structure are
molded into one piece, no rivets,
nails, or screws are needed except
where the part is purposely made de-
tachable, such as the wing tips,
engine cowling, and nacelles.

Aerodynamic  advantages are
claimed by virture of the integral
skin structure retaining its true air-
foil section in flight with correspond-
ing increases in the performance of
the plane.
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The new molded, plastic-bonded
plywood may also be used for sea-
plane floats, flying boat hulls, gaso-
line tanks, gliders, and large com-
mercial planes.

Non-Magnetic
Instrument Plant

In order to give greater speed and
accuracy in the assembly and cali-
bration of aviation compasses by
eliminating any outside magnetic
fields, an entirely non-magnetic
building has recently been added to
the Kollsman Aircraft Instrument
plant.

The substitution of non-ferrous
materials for common materials usu-
ally employed was necessary in ob-
taining the desired -characteristic.
Bricks, tested to make sure they
contained no ferrous materials,
formed the walls, while wooden
beams replaced the usual steel gird-
ers. Copper was used for all plumb-
ing, heating, and sprinkler systems,
and terra cotta pipe made a good
substitute for the cast iron drain
pipe.

Steps were built instead of ramps
at the entrances to eliminate the
possibility of metal delivery trays
being pushed into the building. For
moving stock, a dumbwaiter built of
non-ferrous non-magnetic material
was installed.

Equipment also had to be non-
magnetic. Special benches, chairs,
and other items were constructed of
wood and composition board with
copper screws and bolts.

In this building not only the stand-
ard aviation compasses, but the new
direction indicators, as well, are
quickly assembled and calibrated.

Magnetic Oil Filter

Contamination of lubricating oils
and cutting fluids by small frag-
ments of iron and steel, produced by
wear from the sliding parts, has been
found to be one of the chief causes
of wear on bearings and other work-
ing surfaces in production machine-
ry. Therefore it is most important
that these ferrous particles be ex-
tracted, perferably without hinder-
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ing the free circulation of the oil. A
simple and efficient method of
achieving this separation has re-
cently been devised in the form of
Philips magnetic filters.

The filter consists of a cylindrical-
ly shaped permanent magnet having
pole pieces at each end. Between the
pole pieces are five two-sectioned
iron rings interconnected by brass
strips in such a way that an air gap
is left between the rings. The mag-
netic flux from the magnet passes
from the pole pieces across the rings
and therefore traverses the six air
gaps. A non-magnetic sleeve fits over
the magnet and the whole device is
mounted in a non-magnetic outer
casing.

The liquid to be cleansed is allowed
to flow between the inner wall of
the housing and the outer and inner
side of the rings, so that the field on
both sides of the air gap is used. As
the liquid passes these gaps the iron
and steel particles in suspension will
be drawn in between the gaps.
Naturally, the first air gap fills first,
and when full further particles pass
to the second gap and so on until
all gaps are filled. As the iron rings
are in halves the parts are easily re-
moved to facilitate cleaning which

becomes necessary when all the gaps
are filled.

Experiments show that the speed
of extraction depends on several
factors, chief of which are the vis-
cosity of the oil, the quantity of iron
passing through the filter per hour,
the size and nature of the iron par-
ticles, and the amount of iron already
contained in the filer. Tests revealed
that a good filtering action is ob-
tained when 110 gallons of oil flow
through the filter per hour, and that
in many cases the filtering action is
more than sufficient at a flow of 130
gallons per hour.

The magnetic filter, originally in-
tended for the purification of lubri-
cating oils, has also been useful as a
means of removing fine ferrous
swarf from cutting oils. Another ex-
tremely valuable application of the
magnetic separator is its use on
hydraulically operated machine tools.

SOIL-CEMENT ROADS

(Continued from Page 5)

pelled and moved very slowly down
the road, mixing half the road at a
time.

The large mixing machine was
followed by a smaller mixer which
scarified the upper part of the ma-
terial so that there could be no lump<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>