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Making the ‘‘juice’’

IRECTLY and indirectly, the average

family in America consumes more
electricity yearly than families in any
other country in the world. The demand
for more “juice” has grown with un-
believable rapidity, and it’s still grow-
ing. By 1955, the electrical generating
capacity of our nation is expected to
reach 90 million kilowatts!

Steel is a vital material in the pro-
duction of electricity. Central power
stations and great power dams are made
of steel and concrete. Special steels are
required for turbines and other genera-
ting machinery. Steel towers carry

steel-reinforced transmission lines across
mountain and prairie alike.

Helping to meet America’s constantly
growing demands for more “juice” is
only one of the big jobs ahead for United
States Steel. There are many others.
And they all call for the services of
thousands of carefully-trained, technical
specialists. For steelmaking today is a
precision operation, as dependent for
success on the knowledge of metallurgi-
cal, mechanical, chemical, electrical, min-
ing, civil and ceramic engineers, as upon
the plant workers themselves.

To assure employees opportunity for

that makes life easier!

maximum personal development and
provide a sound foundation for advance-
ment in the organization are fundamen-
tal objectives of U. S. Steel. Employees
participating in educational activities of
U. S. Steel comprise a group exceeded
in size only by the student bodies of a
few of the nation’s largest universities.
In these educational programs, partic-
ular attention is given to the develop-
ment of college graduates and other
technically trained men.

For men who can qualify, a career
with United States Steel offers a prom-
ising future.

AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY

H. C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY

* GERRARD STEEL STRAPPING COMPANY

MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY

PITTSBURGH LIMESTONE CORPORATION -

PITTSBURGH STEAMSHIP COMPANY

TENNESSEE COAL, IRON & RAILROAD COMPANY

UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY
UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY
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GREETINGS, by P. W. Heaton is
the Christmas cheer which the ROSE
TECHNIC wishes our -classmates,
instructors, alumni, advertisers and

friends.

Frontispiece

Optical Glass in the making. Top, a
pot being removed from the fur-
nace. Lower left, these huge crystals
were formed in a cooling drum.
Lower right, this crude crystal will
be cut, then shaped and polished

into a lens.
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Cartons and wrapping papers coated with
paraffin wax have been used in food packag-
ing for many years. They must be able to
withstand rough treatment. Their ability to
stand up depends largely on the strength and
sealing qualities of the coating agent. Yet
until a few months ago, there was no accu-
rate way to measure these qualities in paraf-
fin wax.

Recent experimental work in Standard
QOil’s laboratories has resulted in a new elec-
trically controlled quantitative test. Ex-
pressed as Indiana Coating Index, this test

Why we know this wax carton will stand up

gives, for the first time, an accurate yard-
stick of wax qualities which may be corre-
lated with performance in service. It makes
possible the production of wuniformly high
quality coating agents.

The Indiana Coating Index is only one of
many scientific tests developed in Standard
Qil laboratories. Standard pioneered in qual-
ity-testing, as it did in developing many
petroleum products that have contributed to
better living. There is no ceiling on what can
be accomplished by Standard Oil researchers,

present and future.

Standard Oil Company STANDARD

(INDIANA)
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TO THE GRADUATES, STUDENTS
and
PROSPECTIVE STUDENTS
of

ROSE POLYTECHNIC INSTITUTE

Christmas Greetings

and

Best Wishes for the New Year
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“(Gzlass for Optics,” Page 9



GAUSTIC SODA

1 Amercar 4

TAKE THIS FOOTBALL PLAYER.
From head to toe Caustic Soda

is part of his equipment. The plastic

in his helmet, the fabric of his

jersey and trousers, the leather

in his pads and shoes—in the

processing of all these, Caustic

Soda plays an important part. Back

in the locker room, his soap, towels,

the trainer’s surgical cotton and dressings,
all are made with the help of Caustic Soda.

Caustic Soda is truly an All American—

the workhorse of the processing industries.
Virtually everything we see or touch in our daily
living makes use of this chemical.

The Dow Chemical Company is one of the major
producers of high quality Caustic Soda. Large

plants in Midland, Michigan; Freeport,

Texas and Pittsburgh, California are devoted

to producing this important chemical.

It is transported to industry everywhere

in Dow’s fleet of specially designed tank cars. Yet

for all its importance, Caustic Soda is only one

of over 500 essential chemicals produced by Dow—
“Chemicals Indispensable To Industry and Agriculture.”

THE DOW CHEMICAL COMPANY
MIDLAND, MICHIGAN

New York ¢ Boston + Philadelphia « Washington « Cleveland + Detroit

H

Chicago + St Lovis + }

¢ San Fr i * Los Angeles « Seattle

Dow Chemical of Canada, Limited, Toronto, Canada
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A Merry Christmas
And

A Happy TNew Year

From Che
Gechnic Staff




No Mystery - The Heat Pump

History is full of attempts to pro-
duce a commercial, domestic or in-
dustrial heating system utilizing
the earth’s available sources of
energy other than coal. It is common
knowledge that coal, though by far
the most used heating fuel today,
leaves much to be desired where
cleanliness and efficiency are con-
cerned.

The Muncie Gear Works of Mun-
cie, Indiana, recently introduced
a successfully radically different
heating system, the Marvair. Com-
monly known as the heat pump, their
unit can be used as a heating plant
in the winter and as an air con-
ditioner in the summer. Heretofore
the heating and air conditioning
units have been separate units, a
fact which adds considerably to the
overall expense. In the winter the
heat pump takes heat from the earth
and delivers it to the hot air duct
system. The heat from the ground
is delivered by means of passing
water from a well over a network
of tubing containing freon gas which
has been supercooled by a sudden
expansion greatly reducing the pres-
sure.

The basic circuit of operation on
the heating cycle is indicated in the
accompanying diagram. In this case

Cooling Cycle

77/ Cooled
2 pruia

Water

8
R.i:‘jo:rjl)_

By Fred Reynolds, jr., m.e.

Heating Cycle

~ Hot
/] riuta

Water
Carrying

Water
Radiator

Spmi

Heat
From
Earth

Expansion

Valve

the compressor pulls low pressure
gas from the water radiator, raises
both the pressure and temperature
of the gas, and passes it to the
radiator. Here the heat is given
to the air as it is passed over the
radiator. In giving up this heat the
refrigerant vapor is condensed to a
liquid and passes back to the re-
ceiver or storage tank. As heat is
required this high pressure liquid
is passed through an expansion valve
into the water radiator where it is
vaporized. In so doing it picks up
new heat from the water, the tem-
perature of which is considerably
higher than that of supercooled freon
gas, and continues its path around
Alr Flow

Cooling
Radiator

e

1r

Expansion
Valve

Received
Compressor

Receiver

COnprouor\

the refrigeration circuit. When cool-
ing is required the path of the re-
frigerant is reversed and the hot
refrigerant is passed to the water
radiator while the air radiator is
used to vaporize the refrigerant gas.
The change is accomplished very
simply by the automatic operation
of four valves which require a mini-
mum of controls. The piping dia-
gram showing the path of the re-
frigerant for the heating and cooling
cycles is shown schematically in de-
tail in the diagram. (Note)

A U. S. Geological Survey map
will show the ground water tempera-
tures for depths of 30 to 60 feet.
For wells of greater depth one
degree for every 64 feet should be
added. A conventional electric pump
is used to bring the water from the
ground sources to the unit, but there
are two types of power sources for
the compressor unit. A gas (not
gasoline) operated Willys Jeep en-
gine and a conventional -electric
motor. The four cylinder engine is
an innovation which not only oper-
ates cheaper but also gives a higher
heating efficiency.

Having a Jeep engine in one’s
basement may not seem to be de-
sirable; however, the one observed

Continued on Page 18
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Glass Por Oplics

By William J. Kestermeier, soph.

Most of the finer glass used today
in scientific instruments is optical
glass. Such instruments as micro-
scopes, etc. require high quality
lenses which can best be made from
optical glass.

Common optical glasses used in
these modern instruments include
ordinary borosilicate, fluor and bari-
um crowns, crown light dense and
barium flints. Each type has special
characteristics of value to lens de-
signers. Optical glass must be avail-
able in a wide range of refractive
indices and with a suitable range of
dispersion charzacteristics. -

Quality glass results only from
the exercise of great care in each
operation required for its manu-
facture. Glass ingredients are melted
in special pots made from compon-
ents almost as pure as those in the
glass itself.

When the pot has dried sufficient-
ly it is removed from the mold in
which it was cast. After pre-heating
for 72 to 96 hours the pot is placed
in a furnace and when heated to
the proper temperature is filled with
accurately weighed amounts of the
specified ingredients. In about eight
hours the materials have melted and
mechanical stirrings begin; at this
time temperatures, which are con-
trolled by use of an optical pyro-
meter, are up to 2700 degrees.

After 22 hours, in the last seven
of which the temperature is de-
creased, the pot is removed from
the furnace and the molasses like
mass is allowed to cool slowly in an
insulating drum. This slow cooling
or annealing allows the glass to
break into large chunks so that the
drum may be removed and the pot
broken away from the glass. After
being inspected and broken into
various sizes, the pieces are stored
until particular types or shapes are
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needed. They are formed into flats
by heating in fire clay trays. The re-
fractive index and dispersion are
determined from a sample of each
melt.

Before a slab is approved for
fabrication, each piece is inspected
again for inclusions, bubbles, striae
and strain. The slab is polished and
examined through opposite ends
with a striaescope. With each oper-
ation some imperfections may be
found and the glass is then discard-
ed. Approved chunks zre chipped,
heated and shaped by experts until
the exact size and shape is formed.

The optical properties result from
annealing, optical constants, trans-
rarency and color.

All glass slabs are znnealed in
one of two ways:

Fine annealing . . . so that the

birefringence resulting from the

permanent strain will not produce
a relative retardation or path dif-
ference of over 10 millimicrons
for one centimeter of transmitted
path of sodium light. All pressings
are fine annealed. Coarse anneal-
ing . . . so that the glass can be
cut to size for _future pressing
without danger of chipping or
shattering. This type is provided
in instances where the purchaser
will shape the piece further.

The optical constants are spectro-
meter measurements made on fine
annealed glass and are listed by
wavelengths. Index of refraction
attains its highest value only when
the glass is fine annealed. If glass
is supplied in coarse annealed form
or is not adequately annealed after
pressing, the actual index of re-
fraction may be slightly lower than

Continued on Page 22

A crude crystal before cutting and polishing




Research and Development

By George W. Eddy, sr., m.e.

Perforated Cover Plates
for Steel Columns

A study of the mechanical prop-
erties of perforated steel cover
plates for bridge columns, utilizing
full-scale models, has been com-
pleted. The tests consisted of in-
vestigations of the cover plates with
respect to Stress distribution,
strength and axial stiffness. The ex-
perimental results of these tests
proved to be in close agreement with
theoretical predictions and provide
engineers with a rational approach
to the design of bridges using cover-
plate columns.

Tests in the elastic range were
made on columns with plates hav-
ing circular, ovaloid, elliptical and
square perforations, as well as on
columns with solid plates. Maximum
compressive-load tests were also
made on these columns.

This work indicates that perfor-
ated cover plates contribute to the
strength, and especially to the stiff-
ness, of columns built up from plates
and angles. Formulas have been de-
rived that may be applied whenever
data are required concerning dis-
placements in a structure having
perforated members, and the valid-
ity of these formulas has been con-
firmed by experiment. At the same
time it has been found that the net

Bridge of Perforated Cover Plates

area of a perforated-plate column
may safely be used for design pur-
poses—even for a perforation shape
that produces great stress concen-
tration.

Pneumatic Housing Units

A pneumatic quonset hut has re-
cently been developed that is made
of cotton fabric and can be blown
up with a hand pump.

The structure has no internal
braces and can be supported by as
little as a pound and a half of air
pressure. While it may not be the
answer to the housing shortage, this
pneumatic hut is expected to be a
dream house for stranded airmen in
the icy Arctic.

This unit is made of inch-thick,
two-layer cotton fabric with 40 to 60
interlocking supporting threads per
square inch. It is coated with a low
temperature Neoprene compound
that will withstand extreme cold.
The dead air space between the two
layers of cotton provides the best
inherent insulation known today. In
addition the hut is designed to stand
up to 100-mile-an-hour gales.

The quonset hut is draft proof,
snow proof, water proof, compact
and easy to transport. There is no
fear that the pneumatic hut will
buckle under the weight of arctic

ice and snow. Its rigid air fabric can
be fabricated to withstand up to 32
pounds of pressure and, inflated to
that extent, could support about 500
pounds of weight.

The quonset, which will comfort-
ably house four men, can be erected
with  high-volume, low-pressure
hand pumps in about three minutes.
Through a series of interlocking con-
nections the hut and its floor can be
inflated simultaneously. However if
one section should be ruptured, the
others would remain intact.

The structure itself stands four
feet high, is seven feet wide and
nine feet long. When deflated it can
be rolled into a compact bundle
readily adaptable to air or ground
transport.

How to provide proper ventilation,
yet leave the hut draft proof, was
one of the main development prob-
lems engineers had to face. Its so-
lution came in the form of a 10-foot-
long air duct attached to a sidewall
adjacent to the floor of the quonset.
Direct drafts can be kept out by
snaking the tube along the ground—
thus taking the zip out of entering
gusts befare they reach the interior.

Other precautions were incorpor-
ated to make the hut draft free. Its
two plexiglass = windows are air
tight. Jamb-tight doors at either end

Arctic Quonset Hut




are protected by four-foot igloo-en-
trance type tunnels which can be
sacked up for added protection
against arctic winds. In addition, a
non-inflatable 18 inch nylon apron
circles the exterior of the hut on
which snow or ice blocks, timber and
rocks can be piled for added anchor-
age in high winds. The hut itself is
anchored by sturdy guy lines.

The quonset’s exterior is bright

orange in color and easy to spot by,

air search and rescue parties. Inside
it is flaked with aluminum, both to
reflect heat and reduce heat loss due
to radiation.

All Weather Jet Developed

This country’s first “all weather”
jet engine for military aircraft has
been developed recently.

New engineering features which
have been added to the J-47 turbo-
jet have made the engine an “all
weather” powerplant capable of
operating successfully under icing
conditions. Furthermore, design re-
finements are improving the perform-
ance of the standard J-47. This is
the most powerful turbojet in pro-
duction in this country, with a rating
of more than 5,000 pounds thrust or
driving force.

The “all weather’engine is pro-
tected from icing conditions by heat-
ed parts at the nose. With the appli-
cation of heat adequate anti-icing
protection can be provided. This is
accomplished through the effective
use of internally-heated hollow parts.
These parts include inlet guide
vanes, fairings and forward frame
struts.

The hot air supplied to these parts

- from the engine’s compressor pre-
vents large accumulations of ice at
the inlet. These shut off air flow and
might even break off and enter the
engine to cause severe damage.

Anti-icing tests leading to the new
developments were conducted on an
engine installed atop Mt. Washing-
ton during the winter, The new de-
vices then were given flight tests on
a J-47 engine slung from the fuselage
of a B-29 “Flying Laboratory.”

Design improvements in compress-
or and turbine have accounted for
the engine’s greater power which
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has been achieved without any in-
crease in fuel consumption or size of
engine.

In addition, reductions in the use
of scarce alloys, like tungsten and
cobalt, have greatly improved the
productibility of jet engines, without
sacrificing efficiency or life of parts.
This practice will lessen the danger
of production curtailment in the
event of shortages of the elements.

Fireproof Rescue Apparel

A suit designed to keep aircraft
crash firemen at a cool 130 degrees
of body temperature while working
in a flaming inferno of gasoline and
oil that registers a sizzling 2000 de-
grees has just been put through a
series of successful tests.

The suit, only one of its kind so
far developed, is made up of 18
layers of glass fiber, glass fiber batt,
glass fiber net, neoprene coated glass
fiber, honeycombed cotton cloth,
silver foil, aluminum foil and nylon
arranged so as to provide the best
possible protection yet devised
against both the conductive and radi-
ative type of heat experienced in air-
craft crash fires.

The suit is only about one-half
inch thick, and gives the lowest
possible bulk and weight consistent
with its insulating function. The
material is able to withstand abrupt
and extensive changes in tempera-
ture without loss of physical proper-
ties, and contains nothing which
would be deteriorated by water, oil,
common solvents, fuels, lubricants,
or fire-fighting agents.

During recent tests volunteer fire-
men, wearing the protective cover-
ing, remained in a wall of flame at
2400 degrees for one minute and 32
seconds without experiencing any
bodily discomforts whatever. Studies
have indicated that in actual use the
wearer could remain completely sur-
rounded by 2000 degrees of heat for
as long as ten minutes. After that
length of time it would be necessary
to withdraw from the flames to cool
the suit even though the body
temperature might still be comfort-
able.

Tests in rescuing entrapped per-
sonnel indicate that firemen will be

Not a “Klu-Kluxer” but an Air Force
Fireman

required to remain in the flaming
area for only three minutes at any
one time. A blanket, made of the
same material as the suit, is pro-
vided for wrapping around the
person brought from the flames.

The new apparel consists of a one-
piece coverall, a hood, mitten-type
gauntlets, and asbestos soled boots
of the 18-layer material which has
a total weight of approximately 29
pounds. The mittens are of slightly
lighter weight material than the rest
of the suit, both because of the
greater heat tolerance of hands and
because of the need for hand dexter-
ity. The head and body are complete-
ly enclosed to protect the respiratory
system against external heat, flame,
and hot, harmful gases. Because this
limits the amount of breathable air
inside the suit, the fireman wears a
bottle of compressed air strapped to

Concluded on Page 26
Page 11




Campus Survey

By Leonard Pyle, soph., John Kelly, soph.,
and James Myers, soph.

Parking Lots Completed

The parking lot east of the build-
ing and the one at the field house
have now been completed. These
parking lots have a history. The
ground for the lots was graded dur-
ing the spring term, and the cinders
were spread preceding and during
the summer term. The job was final-
ly completed in the two weeks be-
fore the present term. Approximate-
ly sixty posts, costing one dollar and
ten cents apiece, were set in each
lot. The purlins (metal portions of
the racks) came from the old air-
plane hangars from which the field-
house was made. Four parking racks
were built in each lot, each lot hold-
ing from ninety to one hundred cars.
With these cars removed from the
campus lawn, perhaps the grass will
have a chance to grow.

Renovated Machine Shop

The machine shop in the basement
has taken on the new look. Several
new pieces of equipment have been

Face Lifting

added. Five new Logan ten inch
metal-working lathes, valued at
seven hundred dollars apiece, have
been added. One new vertical
Bridgeport mill, valued at twelve
hundred and fifty dollars, and three
new Delta drillpresses, valued at
one hundred and ten dollars apiece,
have also been added. All the old
equipment has been cleaned and re-
rainted. A face-lifting job is being
done on the shop itself, as the walls
are in the process of being cleaned
and painted. For safety and conven-
ience, all the old countershafting is
being removed and replaced by indi-
vidual drives on each machine. In the
near future the job as a whole will
be comple‘ed by the repairing and
repainting of the heat treating
equipment.

Additional Courses Offered

With the beginning of a new term
and a Freshman class some new
courses have been added to the
Rose curriculum. Elements of Engi-
neering has been added to the

Freshman curriculum and the Sopho-
mores have been given the oppor-
tunity of taking Advanced Public
Speaking.

Elements of Engineering is a
course designed to give the incoming
Freshmen a chance to become ac-
quainted with the engineering pro-
fession as a whole and with some
of the duties and responsibilities of
the engineer. The course is being
taught by President Wilkinson and
provides an opportunity for the
President to become acquainted with
the new students and for the new
students to become acquainted with
the history and traditions of Rose.
It also informs the Freshmen of the
system of grading used by the school.
The course should prove helpful in
giving new students a better under-
standing of Rose. 3

The Advanced Speaking course,
which is being taught by Professor
Bloxsome, is a continuation of the
required speech course. What the
class lacks in numbers it makes up
in the enthusiasm of its members.

“Downstairs

THE Rose TECHNIC




New Plans for Rose

At its October meeting the Board
of Managers instituted plans that,
when completed, will make Rose a
truly resident college. These plans
include resident and recreational
facilities for approximately 300 stu-
dents on the campus distributed as
follows:

Fraternity Houses

Deming Hall

Remodeled Temporary
Barracks 100

The program includes the con-
struction of a handsome student
center situated at the southeast end
of the twin lakes. The building is
designed to house eight bowling
alleys, a combined dining room and
cafeteria, book store, snack bar and
soda fountain, billiard room, large
student lounge, phonograph and
radio room, reading room, and other
spaces for student recreational ac-
tivities.

The main dining room is so
arranged that it will provide on the
campus a ball room superior in size
and facilities to any available in the
city of Terre Haute. The architects,
McGuire and Shook, Indianapolis,
and Miller and Vrydagh, Terre
‘ Haute, have presenfed drawings of
a building that fits splendidly into
the campus landscape.

As previously reported the four
fraternities will be offered low in-
terest loans for the purpose of fi-

100
100
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Proposed Student Center

nancing construction of chapter
houses on the east portion of the 123
acre campus. Rooms for 30 addi-
tional freshmen will be provided in
Deming Hall together with a much-
needed small infirmary and first aid
room. Until such time as a new
dormitory can be constructed, the
temporary war surplus buildings
will be remodeled to house approxi-
mately 100 additional upper class-
men.

Through the generous efforts of

Chesleigh Gray, ’13, and Wilbur
Shook, '11, new hard surfaced drive-
ways through the campus and an
ornamental entrance from the
National Road are assured at prac-
tically no cost to the Institute.

New money in the amount of
$450,000 will be required to imple-
ment these plans and to construct
a new heating plant to supplant the
present obsolete and inadequate one.
The Board of Managers has appoint-
ed a committee of Board members,
consisting of Messrs. Paul N. Bogart,
Oscar Baur, Crawford F. Failey,
Walton L. Woody and Ford L. Wil-
kinson to devise ways and means of
bringing these plans to completion
at the earliest possible moment.

With the completion of the recon-
struction and conversion of space in
the Main Building, now underway,
the added athletic and recreational

facilities in the Field House, and the
construction proposed, Rose Poly-
technic Institute will realize a dream
of twenty-five years and be able to
present to its students an on-campus
environment not generally found in
small colleges. No one can better
appreciate the benefits to be derived
from these changes than can Rose
alumni.

144 Freshmen Enter Rose

On Monday, November 28, 1949,
the institute acquired its scheduled
class of Freshman students. One
hundred and two students registered
for classes for the first time. After
registering at eight o’clock, the new
students proceeded to the Drawing
Room, where they received their
schedules and were assigned to their
sections.

There were six
sponsors as follows: Section A—
Mr. G. K. Haist, Section B —
Rev. F. L. Brown, Section C—MTr.
P. B. Headdy, Section D— Mr. R.
M. Ross, Section E—Mr. T. P. Palm-
er, and Section F—Dr. C. P. Sous-
ley. Following this were the general
meeting at eleven-thirty A.M. in the
auditorium, the aptitude test at one-
fifteen P.M. in the Drawing Room,
and the physical examination at two-
thirty P.M. in the Machine Design
Room.

sections with

Concluded on Page 28
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Alumni News

Rose Alumni Hold Chief
Offices in Iron and
Steel Associations

The Eastern States Blast Furnace
& Coke Oven Association, the Blast
Furnace & Coke Association of the
Chicago District, and the American
Foundrymen’s  Association have
chosen Rose men as their Presidents.

The Eastern States Association is
headed by Dewitt P. Cromwell,
,Class of 1919, Superintendent of
Blast Furnaces, Youngstown Sheet
& Tube Company,
Ohio.

The Chicago District Association
has elected as its leader Clarence L.
Corban, Class of 1926, Superinten-
dent of Coke Plants, Inland Steel
Co., East Chicago, Indiana.

These two associations count in
their membership the major blast
furnaces in the United States.

Youngstown,

By Allen Junkers, jr., mech.

The vast American Foundrymen’s
Association has chosen for its Presi-
dent in 1950, Walton L. Woody,
Rose 1914, Vice President, National
Malleable and Steel Castings Com-
pany, of Cleveland, Ohio, and a
member of the Board of Managers
of Rose.

Rose men continue to exercise
leadership in industry and the prac-
tice of engineering.

) Word has been received
03 that James S. Brosius, of

Miami, Florida, died in
October, 1949. He was formerly
secretary of the Crawley-McCrack-
en Hotel Company & associated
companies.

Brent C. Jacob of Bay City,
Michigan died October 3, 1949. He
was an engineer with the Industrial
Brownhoist Company from 1934 un-
til his retirement in 1946. Mr. Jacob

won the Hemingway Medal award
in his class and was always keenly
interested in scientific subjects.. His
survivors include his wife, one son,
Brent C. Jacob Jr., Rose ’34, a
daughter, and a sister.
) T. Christopher,
11 president and general
manager of the Packard
Motor Car Company was awarded
an honorary degree of Doctor of
Engineering by Rose Polytechnic
Institute at the recent commence-
ment exercises. Mr. Christopher re-
ceived the award from Dr. Wilkin-
son in recognition of his “outstand-
ing leadership in engineering, indus-
try, and public service, before an
audience of over 700 people.

) 13 Kenneth V. Wood, 5416

George

Broad Avenue, Altoona,
Pennsylvania, died June

Continued on Page 30

George Christopher, 11, Receives Doctor of Engineering
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produces the electrons, must be a space 6/10

thousandths of an inch. The oxide coating

on the cathode must be 5/10 thousandths of

an inch—no more, no less. The grid wires

ACTUAL —3/10 thousandths of an inch in diameter
SIZE —must be wound around the grid frame

one thousand times to an inch!

The tiny parts would have to be made with
laboratory precision. Much of the work would
have to be done under microscopes. All parts

would have to be kept surgically clean—for
Ig ty I get a speck of lint or a trace of perspiration could

mar the efficiency of such sensitive tubes. New

machines would have to be designed —new
0 M I(rowuves techniques developed—people trained to as-
semble the minute parts with utmost accuracy.
S 3 i ? i lectr
This little electron tube is called the 416A. : Col?ld 1; i’g }(SOHE Well, W::tirr; :: eca::i
. (o] T
It’s the very heart of the latest radio relay ks e =
Ypeater equipment for seleshots il fola with an amazingly low percentage of rejects.
vision transmission over long distances. Bell
Telephone Laboratories scientists designed
it—with elements spaced five times closer
than in any previous microwave tube—and

made the first samples under laboratory
conditions.

Could such a tube ever be factory-produced
in quantity? It seemed almost impossible—
but Western Electric engineers tackled the
ticklish problem. Here’s the sort of thing
they had to deal with.
R grid, Shik SRR T e This machine winds wire 1/8 the thickness of a human

; : hair around the grid (arrow) —1000 turns per inch—
of power 1n the tube, and the cathode, which maintains tension of 60% of wire's breaking strength.

A UNIT OF THE BELL

Engineering problems are many and varied at  industrial, chemical, metallurgical—are con-
Western Electric, where manufacturing telephone  stantly working to devise and improve machines
equipment for the Bell System is the primary job. and processes for production of highest quality
Engineers of many kinds—electrical, mechanical, =~ communications equipment.
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K raternity Notes

Lambda Chi Alpha

“Hell Week” activities for the
second group of pledges culminated
in a road hike on the night of De-
cember 3. Although the participants
in this little march seemed happy
to be home late that evening, from
one standpoint or another all were
agreed that the trip was a success.
The large number of men in this
class has made both the initiation
and training of the group somewhat
unwieldy. Careful planning by Bill
Gordon, Ritualist, and Al Schmidt
(Mr. Al Schmidt that is) who have
been in charge of the study program
have made the task less difficult than
it might otherwise have been.

Formal initiation ceremonies were
conducted on the evening of Decem-
ber 9. Scheduling this event in what
amounted to shifts permitted the in-
itiators to take an occasional break
as they worked on into the night.
Sometime early in the morning the
last of the pledges was welcomed
into the brotherhood.

The annual Christmas Dance was
held at the Deming Hotel on De-
cember 16. Dancing from nine until
midnight to the rhythms of Leo Bax-
ter’s orchestra was enjoyed by the
large group attending. Arrangements
for the dance were made by Richard
Kuehl, social chairman, assisted by
Don Inman and Dick Spiroff.

Alpha Tau Omega

The Gamma Gamma chapter of
Alpha Tau Omega noticed a change
of occupants of the fraternity house.
Several brothers graduated and
brothers Al Scott, Clyde Willian, Joe
Perona, Jim Myers, Dick Englum,
Bob Johnson, Bob Waid, Dick
Pierce and Stan Updike are now
residing at 63 Gilbert.

Aram Karamian is the only stu-
dent at Rose that has a home address
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in a foreign land. Brother Kara-
mian’s home is in Persia. He became
an active member in the fraternity at
Worcester Polytechnic Institute. He
has transferred his membership to
the Gamma Gamma chapter and is
staying at the fraternity house.

The mother’s club presented an-
other leather lounge chair to the
fraternity. This chair matches the
one received last summer.

Pledging ceremonies have -wel
comed Ray Baker, Don Duck, Ronnie
Brunner and Guy Smith into the
fraternity.

The Christmas dance has been set
for Friday, Dec. 16, by the social
chairman, brother Riley McKeen. A
committee was selected to aid bro-
ther McKeen with the programs,
favors, tree and house party follow-
ing the dance. The dance will be
held in the Mayflower Room of the
Terre Haute House.

Theta Xi

Theta Xi’s main social event for
last term was a gay party after the
Junior Prom.

Last month an election of officers
was held in Kappa chapter. The offi-
cers serving for the next six months
are: Lamar Michaels, president;
Cliff Hennig, vice president; Jack
Oberle, treasurer; Ray Haller, House
manager; and Robert Stater, corres-
ponding secretary. The chapter
wishes to congratulate the officers

of the last two terms on their splen-
did job.

Kappa chapter regrets the loss of
three brothers at the end of last
term—Willard Ham, Fred Campgbell,
and Jim Berling—but wishes them
good luck in their future. We are
happy to have Bob Sewell, Nick
Michaels, and Bob McMasters re-
turning to school and also fraterni-

ty activities. The present pledge
class, although small because of re-
cent initiation exercises, includes
Dan Swartz, Bob MecMasters, and
Chris Scharpenberg.

Brother and Mrs. Myron Hawk
are the proud parents of a eight
pound eight ounce baby boy, born
November 30. A prospective mem-
ber no doubt. The chapter extends
its heartiest ‘congratulations.

Congratulations are also in order
for Jim Moulten. Jim won the schol-
arship key awarded at the end of
pledge training. The award is pre-
sented to the pledge with the high-
est scholastic and pledge test grades,
each counting half.

Sigma Nu

At the close of last semester, Beta
Ugsilon held its election of officers.
Brother Al Seiler was chosen to re-
place Tom Leathers as Commander.
Other officers include: William
Campbell, Lt. Commander; Harry
Harrison, Recorder; Ed Herbst,
Chaplin; Bob Atherton, Reporter;
Bones Bohrman, Marshall; Vern
Meulenbelt, Sentinel and Denny
Hammond, Alumni Contact Officer.
We are confident that Al will per-
form his duties in the same com-
petent manner as Tom has done
during the past two semesters.

Beta Upsilon wishes to congratu-
late those who graduated last
semester. Those transferred to the
alumni list include: Fred Burdett,
Waldo George, Gilbert Hilt, Bob
Hutchinson, Swede Johnson, Charles
McMorris, Don Moore, Jim Schwier
and Wayne Walter.

Beta Upsilon staged a hayride on
October 29, near North Terre Haute.
The hayride, attended by more than
twenty-five couples, was followed by
a weiner roast.

Each year the chapter attends
church as a group on Memorial Sun-
day. This year Sigma Nu attended
the First Baptist Church on Memor-
ial Sunday, November 6. Preceding
the church service, formal initiation
was held at the house for two new
members. The new initiates were
Phil Gilmour, Linton, and Bill Gray,
Farmersburg.
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that’s bright all over—an znside story . . .

You could look directly through
the clear glass of Edison’s first lamp
and see the hot filament. While
this may have been interesting, the
glare made it unpleasant. Many
attempts were made to diffuse the
light and cut the glare by coating
or frosting the bulb, without loss
of too much light.

= A
///;;L.'llllglz 2\\4.::\\

A General Electric lamp re-
searcher named Marvin Pipkin
was the first to offer a practical
inside frosting for lamps, with little
light loss. His method, perfected
in 1925, was a milestone in lamp E :
research. The G-E inside frosted Z |9235 n
incandescent lamp is still today the ,,£ ”mn“\\\;‘i‘\\\

one most commonly used.

But during years of work on
many varied lighting projects, Pip-
kin kept up the search for a still
better coating. He has found it—a
new silica finish that diffuses the

= light almost perfectly and gives

7 = SR O,

X ey softer, more beautiful illumination.
//,,l 1949 J \\ 2

T T e

It is used in the G-E Deluxe-
White Lamp now on the market
—the lamp that’s bright all over.

This new success of Marvin Pipkin, called the most
outstanding improvement in filament lamps since his
earlier discovery, has come only after thousands of
experiments and years of investigation. It illustrates
again how General Electric emphasizes research and
creative thinking, encourages fertile minds to follow
their own imaginative bent, and so stays in the fore-
front of scientific and engineering development.

GENERAL @3 ELECTRIC
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DIAGRAMMATIC CROSS-SECTION
VIEW OF A

UFKIN

Chrome Clad
Steel Tape

This cross section view gives you the *
of the most outstanding development in
years. (1) Hardened steel tape—toug
kink-resistant. (2) Rust resistant coating. (3) Multiple
coats of electroplating. (4) Hard, smooth, non-glare
chrome pla!;mg. Will not crack, chip or peel. (5) Jet
black markings—easy to read in any light—bonded to
steel base—sunk below chrome surface protecting them

against wear.

Ask your distributor for them or write for complete
fi‘et'alls on Lufkin Chrome Clad ‘“‘Super Hi-Way,”
Pioneer,” and “Michigan’ Chain Tapes.

0] 7748 EASY TD READ
¢ MARKINGS
THAT ARE DURABLE

SAGINAW, MICHIGAN
L]

PRECISION TOOLS — TAPES — RULES

/Vandm«;....

‘inside story’

h—flexible—

steel tapes in

Freitag-Weinhardt Inc.

PHONE C-2394

. PLUMBING
AIR CONDITIONING

ALLEN I. WEINHARDT

CHARLES ]. KANTMANN

917 Eagle St.

HEATING

Continued From Page 8

in actual domestic operation was
quiet and self-operating. The engine
is mounted on airplane type shock
absorbers and has an insulated hood
which reduces noise to a murmur.
To allow for the variation in gas
pressure due to a possible over con-
sumption on the line, a self adjust-
ing carburetor was installed. When
the pressure decreases, an intake
valve automatically opens so as to
maintain a constant gas input.

The engine is run normally using
only approximately one-third of the
available horsepower, thus giving
longer wear and durability. The heat
recovered from the water jacket and
exhaust is added to that of the reg-
ular heating system to greatly in-
crease the available heat output. The
engineer’s choice of power units to
be installed would depend upon the
economic advantages offered by that

Page 18

particular locale. In both the electric-
and gas-driven heat pumps the
operation is entirely controlled by
a thermostat. The drives, pumps and
belt-driven fan all go into operation
at the same time under thermostatic
controls.

Since a B.T.U. of gas in much of
the U.S. costs only about one-eighth
as much as a B. T. U. of electricity
(at two cents a kwh), the gas driven
system is, in general, considerably
cheaper. However some of the sav-
ing is lost in the summer because
the electric drive is more efficient
on the cooling system.

In comparative tests run for cost
estimates of the various types of
fuels, including both systems of the
heat pump, the following results
were obtained. (delivered cost per
therm or 100,000 BTU)

Coal
12,000 BTU/Lb. at $15 per ton,
50% furnace efficiency
Net fuel cost $0.125 per therm
Oil
150,000 BTU/Gallon at $0.15 per
gallon, 70% furnace efficiency
Net fuel cost $0.143 per therm
Gas
1,000 BTU/Ft*, 70%
efficiency
Net fuel cost $0.143 per therm

furnace

Gas Heat pump

1,000 BTU/Ft* at $1 per 1,000
Ft.3
Net fuel cost $0.06 per therm

Electric Heat Pump

@ $0.015 per kwh.
Net fuel costs $0.13 per therm

Concluded on Page 20
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THE DU PONT

DIGEST

CARBON MONOXIDE...
FRIEND OF MAN

Thanks to high-pressure synthesis, it now leads a useful life

To the man on the street, carbon
monoxide is just a poisonous gas that
sometimes causes tragic deaths when
it escapes from the exhaust of an
automobile or from a poorly tended
furnace.

Outside of the chemical field, few
people are aware that, properly used,
it is a very real friend of man. In the
last 25 years, during which catalytic

A.H. Emery, Jr.,, M.S. Ch.E., M.I.T. 49 and
M. J. Roedel, Ph.D. Org., Michigan ’40 in-
specting a high-pressure batch reactor taken
from the shaker tube assembly after a run to
make 3,5,5-trimethylhexanol.

and high-pressure chemical tech-
niques have been highly developed,
carbon monoxide has become a key-
stone of industrial synthesis.
Scientists have found that under
the proper conditions of high press-
ure and temperature, carbon mon-
oxide, in combination with other
substances, can be converted to a
variety of useful products. These or
their derivatives range from an acid
used in tanning hides to the spar-
kling plastics in milady’s boudoir.

You’d hardly associate carbon mon-
oxide with anti-freeze. But at tem-
peratures from 300 to 450°C. and
under pressures of 1500 to 15,000
pounds per square inch, carbon mon-
oxide and hydrogen unite to form
methanol—a colorless liquid from
which is made *“Zerone” anti-rust
anti-freeze for automobiles. From
methanol and carbon monoxide as
raw materials, ethylene glycol for
“Zerex’’ anti-freeze is produced.

Plastics and Anti-Freeze

Methanol is used also to make a
large number of compounds such as
formaldehyde and methyl metha-
crylate. The former goes into urea-
and phenol-formaldehyde plastics for
light fixtures, radio cabinets, hard-
ware, utensils, and electrical equip-
ment. The latter is the basic mate-
rial for “Lucite” acrylic resin with
its many uses.

R. L. Stearns, B.S. Ch.E., Yale 49 and
H. Peterson, B.S. Ch.E., Northeastern Univ.
’42 checking a multi-stage carbon monoxide
compressor used in semi-works operations.

The reaction of methanol with
carbon monoxide leads to acetic acid,
which is a well-known industrial
chemical. By the same synthesis but

- substituting ethanol for methanol,

propionic acid is obtained. From it
come the “Mycoban” sodium and
calcium propionates that retard
mold and rope in bakery products.

Synthesis in the Future
Today Du Pont manufactures some
120 different items that are partly
or wholly dependent upon elevated

A. J. Hill, Jr., Ph.D. Org., Yale ’44 and F. F.
Holub, Ph.D. Org., Duke ’49 carrying out an
experiment on a new method for purifying
carbon monoxide. The large furnace in this
apparatus operates at 1200°C.

pressures. However, the possibilities
have by no means been exhausted.
Just recently, for example, chemists
have been learning how to use car-
bon monoxide in “‘up-grading’ cer-
tain petroleum hydrocarbons to give
interesting alcohols. One of these,
3,5,5-trimethylhexanol, is prepared
from diisobutylene by reaction with
carbon monoxide and hydrogen.

College-trained men and women
interested in working in this field at
Du Pont may share in discoveries as
outstanding as any yet achieved.

Because of the wide scope of
Du Pont’sactivities, young graduates
in many different fields have oppor-
tunities to select the careers that
prove to suit them best as their abili-
ties and interests develop.

REG. U.s. PAT.OFF.

BETTER THINGS FOR BETTER LIVING
.THROUGH CHEMISTRY

Entertaining, Informative— Listen to “Cavalcade

of America” Tuesday Nights, NBC Coast to Coast
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Louisville Bridge & Iron
Company

Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings

Stock Steel for Prompt Shipment

Offices: 11th and Oak Streets

Louisville Kentucky

No Mydlery .

Concluded From Page 18

To convey the hot air to the various
parts of the structure a standard
belt-driven fan and duct system is
employed. A set of filters placed on

TERRE HAUTE ENGRAVING 0 I

PHONE C-2151 920 POPLAR ST. the air before its entry into the

rooms. This along with the thermo-
static controls serves to give an auto-
matic heating that is quiet, safe and

x . dependable. It eliminates hazards of
Harnllton, Han'ls & CO. heat generation through flame com-
bustion such as explosion and fire.

308 NORTH NINTH STREET
TERRE HAUTE, IND.

The heat pump is ideal in compact-
ness, cleanliness and quick response

/ b f to changes in temperature require-
Your Service JO ber o ments. In the future the construction

All Nati onall'y Known : industry should see considerably
more of the heat pump since the very
Cigars and Candies apparent trend is to get away from
the dirt, soot, smoke and odors of
the coal-utilizing heat plants.

THE Rose TECHNIC




Scientists

Irnside s¥fory of Bzier Jelkvision

Now television is flashing visual enter-
tainment, news, and educational material
to millions of people daily. The “inside
story” of its rapid growth is the history
of some remarkable tubes. Inside these
tubes, electrons are put to work—to per-
form, for your benefit, the miracle of long-
distance vision.

The screen of your direct-view television
receiver is actually the face of a tube —the
kinescope developed by Dr. V. K. Zworykin
and his colleagues of RCA Laboratories —on
which electrons in motion “paint” pictures.
A tube, too, is the “eye” of RCA’s Image
Orthicon television camera, which can “see”
clearly by the light of a match.

And since you asked for big-picture tele-
vision, they developed projection receivers
—also a way to “weld” glass and metal, thus

DECEMBER, 1949

speeding the production of 16-inch direct-
viewing tubes . . . at lower cost.

To these basic “firsts,” RCA scientists
have added advance after advance, which
are daily bringing television into the lives
of more and more people:

How you profit

Advanced research in television tubes is
just one way in which RCA Laboratories
work in your interest. Their leadership
in science and engineering adds value
beyond price to any product or service
of RCA and RCA Victor.

Examples of the newest advances in radio,
television, and electronics—in action—may be
seen at RCA Exhibition Hall, 36 West 49th
Street, N. Y. Admission is free. Radio Corpo-
ration of America, Radio City, New York 20.

at RCA Laboratories solve exacting problems
within the “nothingness” ol vacuum tubes.

Continue your education
with pay—at RCA

Graduate Electrical Engineers: kCa
Victor—one of the world’s toremost manu-
facturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities tor ad-
vancement. Here are only five of the many
projects which offer unusual promise:

® Development and design of radio re-
ceivers (including broadcast, short wave
and FM circuits, television, and phono-
graph combinations).

® Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.

® Design of component parts such as
coils, loudspeakers, capacitors.

® Development and design of new re-
cording and producing methods.

® Design of receiving, power, cathode
ray, gas and photo tubes.

Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists,

RADIO CORPORATION of AMERYS (=F . |
World Leader in Radio — First in Television




Glass Gon Oplics

€ontinued From Page 9

when fine annealed. To assure uni-
formity and yet permit economical
manufacture ,a very small tolerance
on optical constants is allowed.

All glasses, except dense flints,
extra dense flints, and dense barium
crowns, are so colorless that a white
target when viewed through a plate
of glass—two centimeters thick—
appears white. The dense flint glass
will cause the target to show slightly
yvellow and the dense barium crown
shows green; otherwise, the light
absorption will not exceed 1% per
centimeter of light path measured
in white light. For the dense flints
and barium crown glasses a maxi-
mum of 2% absorption per centi-
meter of light path is allowed.

Transmission characteristics in-
clude total white light transmissions,
spectrophotometric transmissions in
infra red, visible, ultra violet, and
complete spectrophotometric trans-
missions.

The physical properties consist of
bubbles, striae, hardness and ex-
pansion.

Optical glass normally contains
bubbles, the bubble size and quan-
tity varying with the type of glass.
A bubble is a gaseous inclusion no
smaller than 0.02 mm in average
diameter. Smaller inclusions are not
considered visible. The most fre-
quent size bubble in all types is about
-2 mm or less and the less frequent
larger bubbles may be .5 mm in

diameter. The number of bubbles in
20cc ranges from one to forty and
is specified for certain types.

Optical glass is not entirely homo-
geneous. Slight differences in index
of refraction give rise to striae, which
are visible to the naked eye under
dark field illumination. These striae
can usually be seen only with a
striaescope. The effect of striae on
optical performance is proportional
to their density, quantity and the
location of the optical part. The
prominence of striae tolerated varies
inversley as their frequency. Since
glass does vary considerably in its
striae content, three grades are
offered depending on the applica-
tion:

Grade A shows clear or no striae
when viewed through opposite
ends of a striaescope.

Grade B contains striae which are
light and scattered when viewed
through opposite ends of a striae-
scope.

Grade C. contains striae which are
light when viewed through oppos-
ite ends in daylight with the naked
eye.

All glasses are hard in the ordin-
ary sense of the word. If hardness
is expressed as a rate of grinding or
width of scratch produced, the glass
of lowest refractive index will be
approximately twice as hard as the
glass of highest refractive index. If
measured according to Moh’s scale,

the glasses of lowest refractive in-
dex would be slightly softer than
quartz and the highest refractive in-
dex would be somewhat harder than
apatite.

Chemical stability is an important
factor since, no matter how useful
the optical properties of a glass may
be, it would not be used in an opti-
cal system if its polished surface
corroded in the environment. On the
other hand all types of glass contain
components which are soluble in
water. They will give up a small
portion of their more soluble com-
ponents when exposed to water.

Glasses containing large amounts
of lead or barium are likely to de-
velop surface interference colors.
The presence of an acid, such as
dissolved carbon dioxide or perspir-
ation, accelerates this formation.
Ordinarily no damage of the polish-
ed surface occurs on this glass, since
only the lead or barium dissolves
and the hard silica structure is not
affected. The light transmittance of
a stained surface is equal to or great-
er than that of an unstained lens.
Films of controlled thicknesses are
purposely used in many systems to
decrease the amount of light lost by
reflection at the surface. The glasses
are classified by the amount of time
required to form a low reflection
film when immersed in nitric acid
at 25°C. The lower classes are not

Concluded on Page 24
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Buettner Shelburne Machine Company, Inc.

Exclusive Manufacturers of Supplies for Electrical
COAL MINING MACHINERY

TERRE HAUTE, IND., U.S.A.
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Who Invented
Eli Whitney?

In 1793 Eli Whitney helped a growing nation take
another step in the direction of greatness. Inventions
like his made and keep America great. But what
does the greatness lof American inventors and tech-
nology prove?

It proves that Americans are better trained than
other people in the scientific and technical funda-
mentals so necessary for the continuing progress
that has kept America the world’s greatest nation.
In America, the finest textbooks are available to all.
This is the background for the technological ad-
vances that raise one country above all others.

Many of the books from which you learn your
fundamentals bear the McGraw-Hill imprint.
McGraw-Hill is the world’s largest publisher of
books for technical reference and instruction as well
as for advanced research and study.

The discoveries of today are the fundamentals of
tomorrow. When you finish school, you’ll find it
necessary to keep up with the advances in your spe-
cialty. The McGraw-Hill magazine serving your
field will report all that is new, necessary and
important.

It is not enough to know that a new process exists,
or that a new invention has been developed. You
must know also how it can be made available to you.
You will find the best source for this information in
the advertising sections of your McGraw-Hill mag-
azines.

Today in school and tomorrow in business, you
will find that your progress depends on your up-to-
the-minute knowledge of your field./And, McGraw-
Hill will continue to serve with books and magazines
designed to provide all that is important and current.

McGraw-Hill Publications

E
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330 West 42nd Street, New York 18, N. Y.
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Complete

Printing Service
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execution of your
printing requirements
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Moore-Langen

Ptg. & Pub. Co.

- 140 North 6th St.
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Qlass Gor Optics

Concluded From Page 22

likely to stain even when used as
exposed surfaces in tropical climates.
The higher classes are liable to stain
when exposed to rain, moisture,
condensation or fingerprints.

If highly polished glass surfaces
are exposed to damp air for long
periods of time, a faint haze will
develope. The chemical reaction is
basically similar to that involved in
staining, but the effect is different.

As in the case of surface staining,
one or more elements migrate out
of the glass. Since water is not
present in sufficient amounts to dis-
solve and remove the elements re-
leased by the glzss, they remain on
the surface as microscopic crystals
that scatter and reflect the light.

The crystals formed by some glass
components are finer and thus pro-
duce more haze than those formed
by other elements. Dimming and
stain classifications are, therefore,
not always parallel. Surface haze is
easily removed with a damp cloth

during the early stages of its forma-
tion with no damage to the lens
surface.

Glasses are classified according to
the appearance of polished samples
exposed to a 100% humidity atmos-
phere for 28 days at 50°C.

Class 1 indicates a glass that was
not visibly dimmed when examin-
ed under normal room lighting at
the completion of the test.

Class 5 indicates an amount of
haze that interfered with clear
vision through the sample.

Other class numbers are inter-
mediate between these extremes. In
the selection of glass for reticles or
other internal components of an
optical system which are in the
focal plane of the eyepiece of an
instrument, the dimming test num-
ker should ke very carefully con-
sidered. This is particularly true
in an instrument which is not sealed
to prevent the ingress of moisture.

.

16 So. Tth St.

HUNTER, GILLUM & HUNTER, Inc.

GENERAL INSURANCE—
BONDS

Phone C-1400

PRI,

Terre Haute

EERSIA
R

B

FLOWERS FOR ALL OCCASIONS
Phone C-1425
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THE CASE OF THE

Expanding Spandrel

Night and day, winter and summer, year after
year, for more than twenty-six years aluminum
spandrels (the vertical area between windows in
skyscrapers) were exposed to the weather . . . and
nothing happened.

That was proof enough for the architects.

Proof that Alcoa Aluminum castings used for
spandrels stood up in all kinds of weather, resisted
corrosion, kept up their good appearance, never
needed maintenance.

“Aluminum works so well for spandrels,”
reasoned the architects, “why not expand its use
. .. make entire walls of it?”” They came to Alcoa
with their ideas. Alcoa engineers had kept pace.
Designs and methods for making complete walls
were ready. New ways had been found to make
aluminum cheaper and more useful.

FIRST

DECEMBER, 1949

Today you will see aluminum-clad buildings
going up in every part of the country. These
buildings are quick and inexpensive to build. Their
aluminum walls never will need expensive painting
or repairs.

This case is typical of the history of Alcoa and
of the men and women who work for it. While
aluminum was proving itself in small applications,
Alcoa engineers were perfecting the methods for
large scale production and fabrication Within the
lifetime of men now living, this company has
grown to be one of America’s great industries.
New developments now underway in Alcoa’s
laboratories are pointing the way to even more
widespread uses for aluminum in the years ahead.
Avuminum CoMPANY OF AMERICA, Gulf Bldg.,
Pittsburgh 19, Pennsylvania.

in ALUMINUM




RESEARCH & DEVELOPMENT

Concluded From Page 11

the shoulder blades or to the chest.

The outer layer of the suit is a
white layer of glass fiber-cloth which
is highly resistant to abrasion but
which breaks down at approximately
1400 degrees. Directly underneath
is a second layer of glass cloth which,
though structurally weak, is resist-
ant to temperatures over 2000 de-
grees. Because of this arrangement
in construction no protection is lost
when the top layer is sacrificed by
exposure to high temperatures. An-
other protective feature is a layer of
material near the surface, and an-
other near the skin, which cannot
be permeated by gas or liquid.

Automatic Lubrication

An automatic lubricant which is
both compressible and expansible
has been compounded for pressurized
plug valves. This energizable lubri-
cant, called Hypermatic, is said to
store energy within itself. This
energy, when released, produces
automatic lubrication. The lubricant
seals the seating surfaces and fills
any void that might occur within the
valve. It stores the energy for mul-
tiple valve turnings and when ex-
hausted can be re-energized by add-
ing more lubricant to the reservoir.

To date, tests have been confined
to valves, but later tests may reveal
other uses. Field tests on valves indi-
cate that the energizable lubricant
functions under most conditions in
a temperature range to 250 F.

Compared to a standard lubricant,
which is incompressible and main-
tains pressure within the valve only
for a short time, Hypermatic con-
tinues to exert pressure to fill lubri-
cation voids until the confined pres-
sure drops to a minimum of 50
pounds. The time during which the
valve maintains 100 per cent auto-
matic lubrication without repressuri-
zation depends upon the number of
valve closures and the amount of
lubricant stored within the wvalve.
Full automatic lubrication may be
restored simply by adding more
Hypermatic either by insertion of
the material in stick form or by a

Page 26

high-pressure grease gun.

The self-acting lubricant is held
in its energized condition between
the valve sealing surfaces and the
ball check valve in the stem of the
valve. Should the valve be neglected
over a long period of use and the
energy of the lubricant become
dissipated, this material simply re-
verts to the status of a nonautomatic
lubricant.

Three advantages for the users of
automatic lubrication are claimed:
(1) decreases the frequency of valve
lubrication, (2) keeps the valves in
a state of 100 per cent lubrication,
and (3) maintains the valves in
operable condition without first
stopping to relubricate the valve.

Basically the new lubricant is
similar to standard noncompressible
materials in its lubricating proper-
ties and wetting action. It is avail-
akle in stick or bulk, just as stan-
dard valve lubricants. The main
difference between this automatic
lubricant and nonautomatic types is
its intrapowered action under work-
ing conditions. The lubricant flows
into voids and maintains an un-
broken film surface. When it comes
to rest, as when the valve turning
is complete or any void is filled, it
again assumes its plastic form with
all lubricated surfaces.

Automatic Paint Spraying
For Automotive Parts

New electronic devices that paint
cars automatically—and even make
the paint go around corners to coat
the back side of part—are being
adopted in a growing number of auto-
motive plants.

Automatic paint spraying equip-
ment now is used in a number of
plants for car roofs, hoods and other
parts.

The paint spray-gun moves up and
down, and sideways, under control
of a battery of electric eyes. Depth
of the paint is regulated by electronic
devices.

To make paint travel around cor-
ners and reach hidden surfaces, an
“electrostatic” painting process is

painted are passed through an elec-
used. The car parts which are to be
tric grid, which is given a high-volt-
age negative charge.

Paint sprayed into the space be-
tween the car parts and the grid also
is given a negative charge, which
makes the grid repel the paint and
causes the car part to attract the
paint.

Another electrostatic process re-
moves the last drops of excess paint
which drain and collect at the bottom
of the sprayed item.

About 30 automotive and supplier
firms now use the electrostatic pro-
cess, on body parts, headlamps, horns.

Baseboard Heating System Studied

A recent investigation of a typical
baseboard heating system has been
conducted to study the heat transfer
phenomena in small houses. The tests
covered the temperature distribution
in a four-room test bungalow under
various outside temperature condi-
tions, in addition to the installation
and operational problems involved.

Two types of room temperature
controls were used for the tests: (1)
a conventional wall-type electric
thermostat and (2) a modulating con.
trol employing an outside thermostat
and a threeway valve that mixed the
boiler supply and return water to
vary the temperature of the water
entering the system.

The test results showed that com-
paratively small temperature differ-
ences existed between rooms and be-
tween different levels in the same
room with this type heating system
for the range of outside temperature
from 50° F. to 0° F. However, the
temperature differences increased in
magnitude both horizontally and
vertically as the outside temperature
decreased.

The investigation also showed that
the specimen baseboard convector
system produced lower vertical tem-
perature gradients in the test bunga-
low than any other system or device
that had been tested heretofore.
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These glass eggs make TNT behave

The traditional way of shooting an oil well
is to lower cans of nitroglycerin into the hole
and explode them at the depth where traces
of oil have been found.

Now, petroleum engineers, using double-
ended glass cones made by Corning, can
shape and direct these explosions to pene-
trate oil-bearing rock with a rifle-like charge.

These pointed glass eggs, with shells no
thicker than a pop bottle, are set in the ends
of cylinders of TNT and the charges are
arranged in a case for lowering into the well.

Miraculous as it may seem, the glass egg—
as it is liquefied by the explosion—acts as a
gun barrel to aim the tremendous blast and
concentrate it in a thin stream. The TNT
charge—shooting directly outward—rips a
hole in the rock to let the oil flow.

DECEMBER, 1949

And this hole penetrates some sixteen times
farther than one made by an unshaped
charge.

Because they are sometimes used in wells
two miles or more deep, these Corning glass
charge-directors are built to withstand heavy
subterranean pressures.

And although the eggs are hollow, they’ll
stand up under a pressure of 20,000 pounds
per square inch.

But if that seems strong to you, we’d like
to point out that a one-inch cube of this
same glass has a compressive strength of
250,000 pounds.

Throughout industry, Corning means re-
search in glass because a multitude of Corn-
ing developments—such as finding ways
to increase its strength—have helped make

glass one of today’s most versatile engineer-
ing materials.

You’'ll find—when you're out of school
and concerned with planning new products
and processes, or changes in old ones—that
it’s a good thing to keep glass in mind.

Then, we hope you'll call in Corning be-
fore your planning reaches the blueprint
stage—to learn how this material, which has
so many varied uses, can best serve you.
Corning Glass Works, Corning, New York.

'CORNING

means research in glass




CAMPUS SURVEY

Concluded From Page 13

In the evening, the Blue Key
sponsored a Freshman smoker in
the dining room of Deming Hall. Jo-
Dean Morrow was toastmaster and
a welcoming address was given by
President Wilkinson. Approximately
fifty new students were present
along with fifteen faculty members.

The class has seventy-seven civil-
ian students and twenty-five veteran
students. There are twenty-five stu-
dents from Terre Haute, and four-
teen from Indianapolis; while the
rest are collected from Illinois, Cali-
fornia, New Jersey, New York, and
Kentucky.

The Monday registration showed
the total number of students to be
four hundred and six, with one hun-
dred and eleven Sophomores, ninety
six Juniors, and eighty five Seniors
in addition to the Freshmen.

“Once a Year”

108 No. 7th St.

SHOE REPAIRING

Stafford Hat and Shoe Sanitarium

C-1654

A Merry Christmas

to You

The /)alqol‘eclwuc Lot gjwfz

And Happy New Year

Freshman Initiation

At the first Freshman Assembly
the new greencaps were welcomed
with due respect for school tradition.
The sophomores made clear by their
actions that they intended to make
the freshmen feel at home at Rose.

Complete cooperation by all the
freshmen in initiation is sometimes
difficult to obtain. In order to “weed
out” troublesome characters, a group
of effective restrictions are imposed.
These restrictions are embodied in
the “Freshman Commandments”
and any freshman who breaks a
commandment is subject to punish-
ment for his misdeed.

For their first assembly the fresh-
men were herded together in one
corner of the field house. They had
been instructed previously to have
their green caps, the Freshman
Handbook, matches and garters, as
prescribed in the “Freshman Com-
mandments.” Those who were ab-
sent-minded and did not possess all
the required articles were taken to
task by a select group of sopho-
mores wielding a grease bucket.

The most artistic job of the day
was turned in by Tom Reifenberg.
He evidently was seeking revenge
for his past treatment, having been
one of the first freshmen greased
last year. The freshman who receiv-
ed this grease job had been judged
guilty of illegally assaulting a
sophomore.

At least six other forgetful fresh-
men were treated in like manner;
however, they were not covered
from neck to ankles as was the
freshie decorated by Reifenberg.

Before the assembly was dismiss-
ed, the sophomores demonstrated
cheering and the school song, “Dear
Old Rose,” so that the freshmen
might be prepared to cheer at the
first home basketball game. It is
quite obvious that the sophomores
expect very little trouble from the
frosh.
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partners in creating

For 81 years, leaders of the engineering profession
have made K & E products their partners in creating
the technical achievements of our age. K & E instru-

“The Fountain Pen Store”

VIQUESNEY'S

ments, drafting equipment and materials—such as the
LEROY{ Lettering equipment in the picture—have thus
played a part in virtually every great engineering
project in America.
|U<..L =
I-\ AP g

Drafting, Reproduction,
Surveying Equipment
and Materials.

Drawing Equipment : g
5 Measuring Tapes.
and

Supplies

644 Wabash - 815 Ohio

TERRE HAUTE,
INDIANA

{Reg. U.S. Pat. Off.

KEUFFEL & ESSER CO.
NEW YORK * HOBOKEN, N. J.
Chicago * St. Louis * Detroit
San Francisco * Los Angeles * Montreal

for higher operating Have
efficiency... you

heard
NEW DESIGN e
No. 13

they’
Universal and Tool E¥ r?
Grinding Machine saying

NATIONAL
about

CHECK THESE
IMPROVEMENTS

V Improved wheel spindle
and Headstock

V 6 table speeds from
734" to 100” a minute
V New “bumping control
knob for table adjustment

V 4 changes of work speed
vV Automatic lubrication

V Built-in electrical
controls

This general-purpose
No. 13 Universal and
Tool Grinding Machine
embodies many outstand-
ing refinements in design
and construction for tool-
room operations—grind-
ing small and medium-
sized cylindrical work,
form grinding, sharpening
milling cutters, reamers
and similar tools and mis-
cellaneous other types of
work.

For complete specifica-
tions and description of the
New Design No. 13, write
Brown & Sharpe Mfg. Co.,
Providence 1, R. I, U.S.A.

BROWN & SHARPE 155
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ELECTRIC PROOUCTS

Some grad is spreading the word that National
Electric is the world’s largest single source of supply
for electrical roughing-in materials. (And he couldn’t
be righter!)

Since 1905 NE products have set the pace for
quality. Today the NE complete line of electrical
roughing-in materials includes: wires, cables, con-
duit, raceways and fittings.

National Electric

PROODOCTS CORPOKRATION
PITTSBURGH 30, PA.
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ALUMNI NEWS

Concluded From Page 14

24, 1949. He held a position in the
test department of the Pennsylvania
Railroad before his death and is
survived by his wife and eight chil-
dren.

Chesleigh “Dolly” Gray died un-
expectedly November 7, 1949, at his
home in Indianapolis. Mr. Gray was
loved by all those who knew him
and was always enthusiastic about

the activities of the Institute. He-

had been serving on the board of
managers of Rose since 1935.

He was a native of Shelburn, In-
diana and received his professional
degree as Civil Engineer in 1923.
Among his outstanding positions, he
was chief engineer of the Indiana
State Highway Commission, and at
the time of his death, president of
the Ready-Mixed Concrete Corpora-
tion of Indianapolis. Mr. Gray held
membership in the Rotary Club,
Janto Club, Columbia Club, Indian-
apolis Athletic Club, Highland
Country Club, Indianapolis Chamber
of Commerce, American Legion,

Rose Alumni Association, and the
national Ready-Mixed Concrete As-
sociation.

Surviving his death are his wife,
Mrs. Edna Douglas Gray, two
daughters, Mrs. Margaret Gray
Peterson of Seacliff, Long Island,
and Mrs. Mary Jo Gray Wilderman
of Indianapolis, a brother, William
Gray of Shelburn, and two grand-

children.

)

Q 5 his home recently after an

extended illness. In 1926

he received his M.S. degree from
Carnegie Tech, and during the same
year he joined the Hercules Powder
Company as a research chemist. At
the time of his death he was business
manager of the experiment station
for Hercules.

Mr. Pfeiffer had been a member
of the Wilmington Symphony Or-
chestra, as a violinist, since 1933. He
was a member of the Chamber of
Commerce, the American Chemical
Society, and wrote several articles

Gustav H. Pfeiffer died at

on cellulose chemistry.

He is survived by his wife, his
mother, Mrs. Anton Pfeiffer, and
two sisters, Mrs. Charles M. Smith,
Gary, Indiana, and Mrs. Richard
Brollier, Jasper, Indiana.

]

4 8 Sullivan, Indiana was fa-

tally injured recently in

an automobile crash about four miles
south of Terre Haute.

Mr. Rice was graduated from Lin-
ton High School in 1941 and served
as a navigator in the Air Force be-
fore coming to Rose. He was a
member of the Linton Assembly of
God Church, the United Mine Work-
ers of America, the American Insti-
tute of Electrical Engineers, and an
officer in the Air Force Reserve
Corps.

Daniel Francis Rice, of

He is survived by the widow,
Francis, three daughters, Danetta
Kay, Leah Diann, and Cynthia Joy,
and the parents, Mr. and Mrs.
Daniel Rice of Linton.

(

113 N. 7th Street

“When You Say It With Flowers
Say It With Ours”

THE BLOSSOM SHOP

Gladys Cowan Pound

TERRE HAUTE, INDIANA

Member of Telegraph Delivery Service

2 |

Telephone C-3828

Remember Y our Graduation

with the finest portrait possible

.. . Shadocraff . . .

BY MARTIN

(
Look To...

JOSEPH'S

Store For Men
636 Wabash

For New Styles

Greater Selection

Greater Values

In Men’s Apparel
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EXPLORE

New Frontiers of Industry!

By EDWIN H. BROWN, Vice President, Engineering Development Division
Allis-Chalmers Manufacturing Company (Graduate Training Course 1908 ;

WILL 1T WORrk ? Is it prac-
tical? Is there a better
way to do it? If you feel the
challenge in questions like these
and get a thrill out of finding
the answers — perhaps you’re
cut out for research.

There are a lot of us like that
here at Allis-Chalmers. Pio-
neering beyond the immediate
frontiers of industry has been one of the
major factors in the growth of this com-
pany for over 100 years. Yet today we're
finding more exciting frontiers to explore
than ever before.

My part in this work started back in
1906 when I joined the Allis-Chalmers

Measuring cavitation resistance of
various materials for pumps and hy-
draulic turbines. Material under test is
electronically vibrated at a high rate
while submerged in water.

Graduate Training Course, from the Uni-
versity of Nebraska. During my two years
in the course, I spent a good deal of time
on the test floor. That’s the spot where
original thinking, new designs, and new
methods pay off in results. It’s a great
vantage-point from which to watch in-
dustrial development at work.

After completing my GTC, I worked
as a test engineer . . . as development
and sales engineer on steam turbines . . .
as a chief engineer and department
manager . . . and into my present work in
research and development.
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EDWIN H. BROWN

Unusual Range of Activities

Research here at A-C covers a
tremendous range of industrial
fields. I might point out that
product development is con-
sidered a responsibility of each
product department, while the
central research and develop-

the many departments in a staff
capacity. Since Allis-Chalmers produces
important machinery for every basic in-
dustry, you can see that our develop-
ment work is extremely varied.

It includes such things as methods of
burning coal deposits underground, to
produce power without the intermediate
steps of mining, processing and transport-
ing the fuel to power plants. We're de-
veloping equipment for the application
of atomic power in naval vessels. Work-

ment organization works with .

ing closely with engineers of the Turbo-
power Development Department, we’re
developing gas turbines for ship propul-
sion and high-temperature gas turbines
for locomotive service, burning powder-
ed coal.

Other engineers and scientists are en-
gaged in pure physical research into fac-
tors that influence power transmission
over long lines. There’s constant depart-
mental research and product develop-
ment going on in the fields of flour
milling, ore processing, water condition-
ing, hydraulic turbine design, electronics,
new manufacturing methods and tech-
niques, industrial design.

Pick Your Spot

Graduate engineers selected for the Allis-
Chalmers Graduate Training Course have
a unique opportunity to explore many
engineering and industrial fields, and find
the work that suits them best. Here, you
help set your own course—may change
it as you go along and special interests
develop. You can gain first-hand expe-
rience with almost any major industry
you can name—electric power, mining,
wood products, hydraulics, public works.
You can work in machine design, re-
search, manufacturing, sales engineering.
You can earn advanced degrees in engi-
neering at the same time. When you
finish the course, you know where you’re
headed— and you’re on your way!

Write for details of the Allis-Chalmers Graduate Training Course—requirements,
salary, advantages. Representatives may visit your school. Watch for date.

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin

ALLIS-CHALMERS

s s 5

U. S. NAVY PHOTO

Experimental Gas Turbine at Annapolis is shown in new building to which it was
recently moved. Afterextensive testing at progressively higher temperatures, the U. S.
Navy unit has now been operated in several tests atits design temperature of 1500°F.
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“Oh, dear!” she exclaimed. “I've
missed you so much!” Then she
raised the revolver and fired again.

* * * *

A couple of young farm boys
brought a load of watermelons to
town to peddle from door to door.
At the first door a good looking girl
answered the door. She asked the
price of the melons and was told
seventy-five cents apiece.

“You wouldn’t charge little old
me 75 cents would you honey?”
asked the girl with liquid eyes and
turning on all her womanly charm.

“Listen lady,” said the boy plead-
.inly, “yesterday we gave away a
whole load of peaches and we just
gotta sell the melons.”

Wi T

Little Willie was late for school
and the teacher inquired as to the
cause of his tardiness. “Mamma
was ill, Daddy called the doctor,
and I had to get my own break-
fast,” explained Willie.

“Well, you go right home and
find out what was wrong with
your mother,” said the teacher,
“it might be contagious, in which
case your presence in the room
might expose me and the rest of
the children.”

So little Willie went home and
came back in a short while.
“Teacher,” he said, “Mamma had
a baby. And she said to tell you
that if you were a good girl you
wouldn’t get it!”

o Sl

Kind Lady (about to give a
backdoor caller a coin): “Are you
married?” :

Tramp: “Pardon me madam, d’ye
think I’d be relyin’ on total strang-
ers for support if I had a wife?”
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by Denzil Hammond, sr., m.e.

I’ve read enough fiction to under-
stand most plots,

I know that the butler did it though
no one heard the shots,

I know the poor but honest guy
will wed the boss’ daughter

And the rangers will arrive in time
to stop the Indian’s slaughter.

I know the gypsy maiden who is
both so sweet and wild,

Is really princess Alice who was
kidnapped as a child.

But authors I implore you and wait
with baited breath,

To learn just what the heck can be

a “fate that’s worse than death.”

S * % * %
I never kiss I never neck,
I never say hell I never say heck;
I'm always good I'm always nice,
I play no poker I roll no dice.
I never drink I never flirt,
I never gossip or spread the dirt;
I have no line or funny tricks,
But what the hell, 'm only six!”

* * * *

The following brief story on
Benjamin Franklin was handed in
by a little girl in school: “He was
born in Boston, traveled to Phila-
delphia, met a lady on the street,
she laughed at him, he married her
and discovered electricity.”

She T this
is like
the at
kind look
of you
girl
F R ST

Teacher: “What does it mean
when I say, ‘I love you, you love
me, he loves me’?”

Willie: “It usually means some-
one gets shot.”

4

The clergyman anxious to intro-
duce some new hymn-books to his
congregation directed the clerk to
so notify the group present at the
end of the sermon. The clerk had
a notice of his own to give with
regard to the baptism of infants.
Accordingly, at the end of the ser-
mon, he announced, “All those who
have children to be baptised please
send in their names immediately.”

The clergyman who was hard
of hearing and supposing that the
clerk had given out the hymn book
notice, promptly arose and said,
“And I want to say for the benefit
of those who do not have any, that
they may be obtained from me any
day between the hours of three
and four. The ordinary little ones
at fifteen cents—and the special
ones with the red backs at only
twenty five cents.”

* * & ES

Mirandy, surrounded by her
brood of pickaninnies, was talking
to the spinster settlement worker,
“Yas’m birth control am all right
for you all but me, Ah’s married an
doan need it.”

- e T e

As the couple on their honey-
moon stood on a cliff overlooking
the ocean, she grew very romantic.

“Darling,” she murmured,
“when did you first know that you
loved me?”

“Well,” replied the groom ten-
derly, “when I first began to get
mad when people said you were
brainless and unattractive.”

* * * *

Many a go-getter is afterwards
sorry that he gotter.

THE Rose TEcHNIC




IT HELPS IMPROVE PRODUCTS —High speed movies provide a
record of motion far too fast to see. With the Kodak High Speed
Camera, a second becomes three minutes, so you can see and
analyze rapid movement—spot faulty action and points of ex=
cessive wear—see ways to make a better product.

IT ANALYZES CHEMICALS IN A FLASH—Spectrography with
Kodak Spectrum Analysis Film and Plates quickly determines
the composition of almost all materials. It provides a means to
make frequent production-line analyses. It can maintain a
check on specifications and speed up output.

TRADE-MARK

IT COPIES DATA IN SECONDS—Engineering drawings, shop orders,
specifications, records, and letters of all kinds can be copied fast, and
with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, and
Film saves time, protects originals from wear and tear—even permits
producing clean, legible copies from faded or worn material.

ERE YOU SEE a few examples of how the speed of photog-
H raphy serves industry. In addition, its accuracy is used
in copying drawings, documents, and data of all kinds. Its
ability to reduce can put records on microfilm and save 98%
of filing space.

These and the other unique qualities of photography are
helping cut costs, improve products, speed production, and
stimulate sales. If you would like to know more about how it

could serve you, write for literature or for specific information
which may be helpful to you. Eastman Kodak Company,
Rochester 4, N. Y.

FUNCTIONAL PHOTOGRAPHY

—serves industrial, commercial, scientific progress

IT RECORDS THE FLICK OF INSTRUMENTS —The swift swing of the
galvanometer mirror or cathode-ray tube beam is not too fast for photog-
raphy. Readings of these instruments are quickly recorded on Kodak
Linagraph Films and Papers so that they can be studied and full advan-
tage taken of the facts that they reveal.
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