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" How WELDING —
Piping Systems

malkes Better

Oxy-acetylene welding contributed to the bet-
ter design and trouble-free construction of this
intricate piping system. The pipe, bends, re-
ducers, headers and flanges were all made into an
integral welded unit. Every weld will remain
leakproof for the life of the pipe. Welding
stripped the entire system of every pound of ex-
cess dead weight and made it stronger, sturdier,
more rigid—yet added not one cent of extra cost.

Tomorrow’s engineers will be expected to know

how to apply this modern metalworking process
to a wide range of metals—steel and iron, alumi-
num, copper, brass and many other alloys and
metals, including platinum.

Technical booklets describing the application
of the oxy-acetylene process of welding and
cutting are available from any Linde office.
Write to The Linde Air Products Company, Unit
of Union Carbide and Carbon Corporation,

30 East 42nd Street, New York, N. Y.

Everything for Oxy-Acetylene Welding and Cutting

INDE OXYGEN « PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES FROM

PRODUCTS OF UNITS OF

UNION CARBIDE AND
CARBON CORPORATION

LINDE #iox cansioe




Surveying
T his

Issue

N this month’s lead article, Mr.

Giacoletto presents the first
part of his review of the evolution
of atomic theories.

l\ R. Ross explains a new method
of hardening razor blade steel
as used by a large company.

ATER may be purified by sev-

eral methods. Three of the
more modern methods are ex-
plained by Mr. Reddie in his
article.
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The Evolution of Atomic Theories

by
Lawrence J. Giacoletto, e., ‘38

HE Greeks were among the first

to speculate as to the ultimate
nature of matter. They attempted
to resolve all matter into one pri-
mary element or reality. The
Greek poet and philosopher, Hera-
clitus, based ultimate reality on an
ethereal fire, a kind of soul stuff,
of which all was made and to
which all returned. In one sense,
perhaps, this viewpoint does not
differ greatly from the theory held
by a large group today that the
ultimate composition of matter is
electrical in nature. The Pytha-
gorean school of philosophy (450
B.C.) taught the famous hypo-
thesis of four elements; all things
on earth consisted of earth, water,
air, and fire in varying composi-
tion. At about 400 B.C. the Greek
philosopher, Democritus, estab-
lished the first important atomic
theory. Democritus laid down six
axioms or statements. An interest-
ing fact concerning these state-
ments is that with a little change
they would very easily pass for the
fundamental truths of the atomic
theory as understood today. Demo-
critus’ original statements are as
follows:

(1) From nothing comes noth-
ing. Nothing that exists can be
destroyed. All changes are due to
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the combination and separation of
molecules.

(2) Nothing happens by chance.
Every occurrence has its cause
from which it follows by necessity.

(3) The only existing things are
the atoms and empty space; all else
is mere opinion.

(4) The atoms are infinite in
number and infinitely various in
form; they strike together and the
lateral motions and whirlings,
which thus arise, are the begin-
nings of worlds.

(5) The varieties of all things
depend upon the varieties of their
atoms, in number, size, and aggre-
gation.

(6) The soul consists of fine,
smooth, round atoms like those of
fire. These are the most mobile of
all. They interpenetrate the whole
body and in their motions the
phenomenon of life arises.

Statement 2 is quite contrary to
the present principle of uncertain-
ty as advanced by Heisenberg,
which will be discussed more thor-
oughly later.

The Greeks were profound think-
ers. They loved to philosophize; yet
their philosophy was based on pure
thought and not on experimental
facts. It is for this reason that the
postulates as established by Demo-

critus were discredited by later
philosophers as Plato and Aris-
totle. The development of atomic
theories in later centuries was in
the state of a verbal see-saw. One
school of thought would advance
an idea only to be discredited a
little later by another school of
thought. Suffice it to say that none
of the theories advanced before the
early part of the nineteenth cen-
tury are worthy of mentioning.

John Dalton--Combination
by Proportion

In 1803 John Dalton, an English
chemist, established his three re-
markable laws of combination by
proportion. These laws are:

(1) Law of Definite Proportions.

(2) Law of Multiple Proportions.

(3) Law of Equivalent Propor-
tions.

Dalton’s first law stated that
elements combined with one an-
other in certain definite and con-
stant proportions by weight. Thus
1 gram of hydrogen always com-
bines with 35.5 grams of chlorine
to yield hydrochloric acid, with 80
grams of bromine to form hydro-
bromic acid, and so forth. The
second law stated that, if two
elements formed more than one
compound, the amounts of the
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second substance which com-
bine with equal amounts of
the first substance are in simple
proportions. Thus, for example, the
elements nitrogen and oxygen form
five different compounds viz.; (1)
Nitrous oxide, N.O; (2) Nitric
oxide, NO; (3) Nitrogen trioxide,
N.O,;; (4) Nitrogen tetroxide,
N.O,; (5) Nitrogen pentoxide,
N.O;. From an inspection of the
five formulas, it is readily seen
that the amounts of oxygen which
combine with a molecule of nitro-
gen, N, are in the proportions of
1:2:3:4:5. This is, of course, what
Dalton’s second law of proportion
states, and is true for all com-
pounds.

The third law stated that since
the weight of an element in com-
bining was always a whole number
multiple of some base number,
then the atomic weight of that ele-
ment must be a simple multiple
or a simple submultiple of that
number.

The three principles, as Dalton
realized, follow naturally the estab-
lishing of the granular structure
of matter. Dalton, therefore, es-
tablished atoms as indivisible par-
ticles which were the same for any
single element but different for
different elements. Combination
was then considered to take place
between atoms of different ele-
ments. Dalton pictorially repre-
sented the atoms by different
symbols as shown in Figure 1.
Under each symbol is the present
day notation of what he intended
to represent. Dalton experimental-
ly determined the atomic weights
of several elements, but his atomic
weights were not of much value. It
remained for the Swedish chemist,
Berzelius, to determine fairly ac-
curate values of atomic weights.

Later Developments

The Italian physicist, Amerigo
Avogadro, in 1818, was the first to
distinguish clearly between an
atom and a molecule. Dalton had
supposed that elementary gases ex-
isted as atoms. Avogadro showed
that in most cases two atoms of an
elementary gas tended to group to-
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gether to form a molecule. By
further consideration of chemical
facts, Avogadro was able to deduce
the fact that equal volumes of
gases of different elements under
the same conditions contain an
equal number of molecules. Present
day calculations of Avogadro’s
number, as it is called, place the
number of molecules in one cubic
centimeter of gas at O°C. and 760
mm. of mercury at 2.705x10'°.
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As the number of known ele-
ments increased, there were repeat-
ed attempts made to correlate the
atomic weights of elements with
their physical properties. The Rus-
sian chemist, Mendeleeff, discov-
ered that when the elements were
placed in the order of increasing
atomic weights, the properties of
the elements tended to repeat them-
selves at intervals of eight. There
were several exceptions to the rule,
but in general the rule held. It was
thereby possible to group the ele-
ments in columns of eight. These
eight columns were also a rough
guide to valence which describes
the combining property of an ele-
ment.

As time went on, Dalton’s simple
indivisible atom had to take on
different aspects to explain vari-
ous phenomena. Dalton, himself,

HpS C,HOH

clothed the atoms in a caloric
sheath to explain their heat prop-
erties. In attempting to explain
the inner mechanism of the atom,
the simple atoms were successive-
ly equipped with forces or caloric
atmospheres, surrounded by globes
of electricity, or provided with
etherspheres. Attempts were made
from 1838 to 1848 to collect the
various aspects of the atom into a
single atom which would success-
fully explain the various proper-
ties of matter. These attempts
proved thoroughly unsuccessful. In
1867, Sir William Thomson, after-
ward Lord Kelvin, proposed the
vortex atom which aroused much
hope of an answer to the many,
and sometimes conflicting, de-
mands made upon the internal
atomic mechanism. Thomson’s vor-
tex atom arose from the mathe-
matical considerations of the Ger-
man physicist, Helmholtz, who had
imagined a perfectly incompressi-
ble frictionless fluid which would
immediately form vortices when
disturbed. Thomson assumed these
vortices to be formed in the univer-
sally homogeneous substance called
the ether. The vortex atoms, like
Dalton’s atoms, were indestructi-
ble. They could change their form
and therefore possessed flexibility
and elasticity. The vortex atoms
never achieved great importance,
although they did interest the
great English physicist and mathe-
matician, Clerk Maxwell, who de-
sired an atom that had a natural
period of vibration for the expla-
nation of his theory on wave
propagation. This vibration of the
atom was prohibited by the Dalton
atoms which were pictured as
small, hard, sluggish particles.

T he Downfall of the
Dalton Atom

Toward the end of the nine-
teenth century several events oc-
curred which could only be ex-
plained on the basis of an electri-
fied atom. The electrolysis of ma-
terials by passing an electrical
current through a solution of that
material could only be explained
if the atoms of the material were
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of electrical nature or temporarily
carried an electrical charge. The
electrical nature of the atom had
been strengthened by Faraday’s
discovery in 1834 that during de-
composition by the electrical cur-
rent, chemically equivalent weights
of substances were liberated by the
same quantity of electricity. There-
fore, in the decomposition of water
by electrolysis since a given quan-
tity of electricity liberated twice
as much hydrogen as oxygen, the
oxygen was assumed to carry a
double charge of electricity, and
the ionization of water was then
written:

(1) H0=H'+H'4-0 -

The electrical nature of the atom
was further strengthened by the
study of discharges through highly
exhausted tubes. At first these
cathode rays as they were called
were thought to be similar to visi-
ble light. However it was found
that the rays were seriously de-
flected by both a magnetic field
and an electrostatic field. This was
not true of light waves so that a
further explanation had to be
sought. By noticing the direction
of deflection of the rays in a mag-
netic or electrostatic field and also
by catching the particles in a small
insulated tube, it was shown that
the particles were negatively
charged. Sir J. J. Thomson’s
measurements in 1907 showed that
the cathode ray particles were
about 1700 (later calculations gave
this number as 1845) times as
light as the hydrogen ion and their
speed was 100 times greater than
the average speed of hydrogen
molecules at O°C.

Speculative thought pictured
these cathode ray corpuscles, as
Sir J. J. Thomson preferred to call
them, as the “primordial” atoms
which had been sought so long. An-
other alternative was that the cor-
puscles might be the unit negative
electricity, itself. This latter con-
ception would necessitate that elec-
tricity have mass as Sir Thomson
and the other scientists of that time
had previously suggested. This
mass is an inertial mass which is
manifested by a magnetic field sur-
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rounding a charged particle when
it is set in motion. Sir Thomson’s
cathode ray corpuscles were soon
given the name of electrons and
were shown to be the fundamental
units of negative electricity.

It was also discovered that posi-
tive particles were emitted when a
discharge took place in a vacuous
tube. By similar methods of meas-
urements it was found that the
weight of these positive particles
changed when the gas in the tube
was changed. The electrical nature
of matter was thereby conclusively
proved. In 1895, Roentgen added
a third set of rays which emanated
from discharge tubes. These rays
being true light rays of higher fre-
quencies were not deflected by
either a magnetic or electrostatic
field. They were called Roentgen
rays or as they are better known
today, X-rays.

Speculative Atomic Structures

Now that the electrical composi-
tion had been proved beyond a
doubt, there was an attempt to in-
corporate electricity in the atomic
structure. The first atomic struc-

P

tures embodying electrical features
were patterned closely after the
old Daltonian atom. Thus it was,
that in 1903 the atomic structure
of Lenard consisted of an outer
shell containing in the center what
he called dynamids, and Sir Thom-
son’s model consisted of an electron
circulating in a positive sphere. In
Figure 2(a) is shown a pictorial

representation of Lenard’s model
for hydrogen. Lenard considered a
positive charge and a negative
charge as making up one dynamid.
A cluster of dynamids then made
up the other elements. In the figure
the heavy line represents the cir-
cumference of Lenard’s atom. Only
the dynamids which lay in the
center were considered by him to
be impenetable.

A Saturnian system was sug-
gested by Nagaoka in 1904. Naga-
oka considered the negative elec-
trons to be rotating about the posi-
tive center. The radiating charac-
teristic of the atom, which as
previously stated was necessary,
was secured by a halo of mobile
negative electrons rotating round a
central nucleus. This model was a
forerunner to Rutherford’s model
(Figure 2,¢). Sir Thomson’s model
(Figure 2,b) retained the rotating
electron but considered the positive
nucleus to be spread out in a
sphere of influence.

T he Rutherford Nuclear Atom

Sir E. Rutherford first intro-
duced his nuclear atom in 1911. As
has been previously stated, Ruther-
ford considered the electrons to be
rotating about the more dense
nucleus. Furthermore, although the
nucleus contained most of the mass
in size it was only a very sma,ll
part of the total atom. The atom
was now comparable with our own
planetary system. Indeed most of
the atom now became empty space.
How different this was from Dal-
ton’s indivisible atom!

Since the atoms themselves were
neutral electrically, any positive
charge contained in the nucleus of
the atom had to be counterbalanced
by the orbital electrons revolving
in their particular orbit. Also since
most of the mass was contained in
the nucleus, the more massive ele-
ments necessitated a larger posi-
tive nuclear charge and conse-
quently more electrons revolving
about the nucleus. In other words,
the complexity of the atomic
structure increased with the atom-
ic weight.

If, after all the elements have
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been listed according to their in-
creasing atomic weights, they are
numbered consecutively beginning
with hydrogen as 1 and on through
to uranium which becomes 92, then
these latter numbers are known as
atomic numbers. H. G. J. Moseley
showed that the atomic number
was proportional to the square of
the frequency of the strongest line
pre-ent in the X-ray spectra aris-
ing when various materials were
used as targets in an X-ray tube.
The atomic numbers also denote
the charge on the nucleus, or what
amounts to the same thing, the
number of orbital electrons. Thus
uranium, the heaviest element
known, must have 92 electrons re-
volving about the positive nucleus.

Chemists had for some time
been troubled by the occurrence of
two materials that had identical
properties but different atomic
weights. These “twin elements”
were called isotopes. To explain
this Rutherford postulated the
presence of electrons within the
nucleus so that the resultant nu-
clear charge was the difference
between the total positive charge
and the negative charge. Thus it
was possible for the total mass of
the nucleus to change while the
nuclear charge remained constant.

The general structure of an atom
could be represented equationally
thus:
Nutlear Constituents

Orbital Constituent

(2) (xP+yE) (x—y) E
where x is the atomic weight and
y the number of nuclear electrons.
The representation of isotopic ele-
ments, where m is an integer, is:

3) +m)P+(y+m3 E

(x—y) E
Taking the element chlorine, for
example, one atomic weight is 35,
and the number of nuclear elec-
trons is 18. Substituting in equa-
tion 2, the composition of the atom
19

(2a) . (35P-}-18E) (17E
Then by letting m in equation 3 be
2, we get for equation 3:

(3a) (37P+20E) (yTE
Equation 3a shows that an isotope
of chlorine has an atomic weight
of 37, contains 20 electrons within
the nucleus, and, of course, as in
the case of the isotope 35, has 17
orbital electrons. It is the mixture
of the two isotopes, 35 and 37, in
the approximate proportions of 28
to 8 respectively that had puzzled
chemists so long by giving the
fractional atomic weight of 35.458
for chlorine. Almost all the ele-
ments have been found to be the

combination of one or more whole
number isotopes.

Since the nucleus is positively
charged there is a force on the
orbital electrons tending to draw
them into the nucelus. This force
is counterbalanced by the centri-
fugal force of the electron as it
revolves about the nucleus. It is
easily conceivable that since the
force of attraction varies inversely
as the square of the radius, the
velocity of the electron must in-
crease rapidly as it approaches
closer to the nucleus. Something
very peculiar must also happen to
the electrons contained within the
nucleus. Since the nuclear electrons
are very closely packed within the
nucleus with the positive charges,
the normal assumption would be
that the negative charges coalesce
with an equal number of positive
charges thereby cancelling the
charges on both particles. Yet the
mass of both particles must remain
to effectively explain isotopes. The
result is matter which does not
have an electrical basis. Modern
physicists claim to have found such
a particle and call it the neutron.

EDITOR’S NOTE:

The conclusion of Mr. Giacolet-
to’s article will appear in the
December issue of the Technic.

A New Method of Hardening
Razor Blade Steel

AZOR blades have long been

used and are considered to be
a necessity in our modern life.
Today it has been found that in
order to obtain as nearly a perfect
blade as possible, a uniformly hard-
ened steel is one of the first requis-
ites of good razor steel. The uni-
formity must be in composition,
microstructure, and hardness.
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by
J. Ewing Ross, ch., 39

The composition of the steel is
maintained at a uniform analysis

by the steel manufacturer. This
can easily be done by the modern
methods of producing better grade
steel. Razor blade steel, necessarily
being a high grade steel, is pre-
pared in the electric furnace or the
crucible. If electric power is cheap,
then the electric furnace is pre-

ferable. In either of the processes
the composition of the steel can be
very accurately controlled. The
microstructure and the hardness of
the steel are somewhat dependent
on each other. When the proper
microstructure is obtained by heat
treatment and electromagnetic con-
trol, the hardness of the steel is
also at the proper state. Chromium
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is added to the steel in order to
produce a blade hard enough to
give maximum wear without losing
its sharpening properties. The steel
now being used by a well known
razor blade company has the fol-
lowing analysis: 1.20% carbon and
.20% chromium. In 1925 the an-
nealed strip was passed through
long heating furnaces of the muf-
fle type which were heated to the
desired temperature by gas or elec-
tricity. All the heating was pyro-
metrically controlled, and the furn-
ace maintained at a given temper-
ature. From time to time there
were improvements in the general
design, but the research at that
time was being conducted with the
idea of trying to hold constant the
temperature of the furnace. The
steel supply was furnished in 35
lb. coils, and the structure varied
from coil to coil and in a single
coil. The steel varied both in the
size of the spheroidized cementite
particles and in the amount of car-
bide in solution. In the new process
a piece of standard steel is used
with each separate consignment of
steel so that the steel being com-
pared will have the same geneality
as the standard piece.

In the new process of control
recently adopted by this company,
the key to the control is the elec-
tromagnetic controller. After the
steel has been perforated with the
trade name, it is passed through a
long muffle-type heating furnace.
This furnace was developed along
with the magnetic control because
it was necessary to have a furnace
that would react quickly to the de-
mand of the control. The furnaces
are equipped with nichrome muf-
fles, inside of which passes the
steel strip. Around the muffles are
copper induction coils of the high
frequency type that have water
running through them. There are
about 500 turns of this copper coil
to a furnace. The inside diameter
of the coil is about 13 in. The
muffle insulation is only 14 in.
thick. Cooling and heating are very
rapid due to the small insulation
and the running water respective-
ly. There are two heating contacts
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on these furnaces; one being for
accelerated heating, the other for
holding the temperature constant.
Also the magnetic control can turn
the furnace entirely off if the heat
becomes too great. The furnaces
can be heated up in about 35 min-
utes, giving economical operation
because of the small losses due to
cooling and heating the furnace.

After the steel comes from the
furnace, it is quenched between
water-cooled blocks from a temper-
ature of about 1460 degrees F. to
about 65 degrees. The razor blade
must have an extremely hard yet
fully workable edge so as to insure
long life and easy sharpening. The
chromium combines with the iron
and tends to increase the hardness
of the cutting edge.

From the quenching blocks the
strip of hardened steel passes
through the magnetic controller. In
this piece of equipment the strip
coming from the quenching blocks
is compared with a strip of stand-
ard steel. The testing equipment
congists of balanced step-down
transformers with bucked second-
aries which constantly compare the
strip with the standard piece. This
actuates an alternating current
galvanometer which in turn is the
operating element for the controll-
ing instrument of the furnace. The
whole control depends on the fact
that the permeability after harden-
ing is inversely proportional to the
amount of carbide in solid solu-
tion. When this electromagnetic
control is used with the extremely
flexible furnace previously de-
scribed, the temperature can be
raised or lowered very rapidly.
This allows a fairly accurate con-
trol of the steel issuing from the
hardening furnace.

In the microstructure of the
steel after hardening it is desired
to have the carbides as small and
as uniformly distributed as possi-
ble. When in this form the blade
will hold up under continued use.
The hardening process tends to de-
crease the size of these small car-
bides and give them a more uni-
form distribution, being the de-

sired result. The magnetic control,
since it is constantly comparing
the hardened strip with a standard
piece of steel and constantly cor-
recting either extreme, tends to
produce a uniform steel which is
not possible under the old method.

In the factory where the new
process has its origin and where
it is exclusively used, there are
eighteen of the high frequency
furnaces. For each furnace there
is an electromagnetic control box
to regulate the temperature of the
furnace. The control boxes were
developed by the company’s engi-
neers. The furnaces were devel-
oped by a separate company to
work with the control boxes. Since
the furnaces can be quickly heated
to the hardening temperature, they
can be very economically operated
because of the relatively small
losses of energy in allowing them to
heat up or cool down. This allows
the furnace to be used only when
needed. They can also be very read-
ily repaired because of the short
cooling time. The temperature of
the hardened strip after leaving
the furnace and measured five
inches from the end of the muffie
was found to vary from 1440 de-
grees F. to 1481 degrees F., these
being the extreme ranges.

While seemingly complete, the
new process has been questioned
by metallurgists who wish to know
whether these blades which pass
through the control box before the
error is corrected by the furnace
are marked as being rejected or
whether these blades merely pass
on. This new process has been
highly advertised, and not a littie
of the value of the new equipment
is secured in this way. Neverthe-
less, a large company has spent a
huge sum of money to install this
equipment, there being the decided
advantages already mentioned to
the electromagnetic control to war-
rant this expense.
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New Methods of

‘ ITH the increasing demand for

pure water, coupled with a
decreasing number of sources of
unpolluted water, there has come
a very rapid advance in the meth-
ods of water purification. Such ad-
vancement has been due to the
joint work of the chemist, engineer,
physicist, bacteriologist, and biolo-
gist. Each has contributed his
quota, which today makes it possi-
ble to turn a tap and obtain a
plentiful supply of clear, pure, and
wholesome water. This commodity,
a manufactured article, is obtain-
able at the amazingly low figure of
about 6 cents per ton, and that for
a product of not less than 99.55
per cent purity.

The first serious and successful
attempt at water purification on a
large scale was the design and in-
stallation of the first slow sand
filter by James Simpson, engineer
of the Chelsea Waterworks Co., in
1829. Such filtration certainly im-
proved the water and it was some
twenty years later when London
was in the grip of a cholera epi-
demic that it was suggested that
the disease could be transmitted by
contaminated water. It was the
development of bacteriological
technique and the work of Percy
Franklin on water analysis that
placed water purification on a much
sounder foundation. About this
time, 1861, it was reported by the
Medical Officer of Health for Lon-
don that the water supplied by the
New River Company was not ob-
jectionable, but that the water
from the city pumps was charged
with decaying matter and many of
the pumps were closely situated to
graveyards.

Concerning filters A. H. Wadd-
ington says: “The next advance
came from America where rapid
sand filters used in conjunction
with chemical treatment were first

Page 8

y

William A. Reddie, ch., 39

installed about 1890. It was just
before this date that the first
water-softening plant was installed
in England, using the process pat-
ented in 1841 by Dr. Clark of Aber-
deen and giving practical applica-
tion of the discovery of Cavendish
in 1766 that the addition of lime to
certain natural waters precipitated
the carbonates of calcium and
magnesium. Many variations were
made in the design of rapid filters,
and coagulants were experimented
with until the next milestone was
reached which was the far-reach-
ing one, that chlorine could be ap-
plied to water to control undesir-
able bacteria.”

It was in 1905, during a typhoid
epidemic in Lincoln, that the late
Sir Alexander Houston, later Di-
rector of Water Examination for
the Metropolitan Water Board,
used bleaching powder as a bac-
tericide. Bleaching powder in mod-
ern plants is replaced by gaseous
chlorine.

The large number of serious epi-
demics of water-borne disease,
mainly typhoid fever, dysentery,
and gastric disorders, and the
greatly improved analytical tech-
nique, have led to more stringent
standards of purity for water in-
tended for drinking. During the
present century such standards
have resulted in a large number of
purification plants, consisting of
mechanical filters with chemical
treatment, being laid down, and
very few slow sand filters.

Alctivated Carbon

One of the newer methods now
used in the purification of water is
the use of powdered activated car-
bon. Powdered activated carbon is
a substance chemically the same as
wood-char or charcoal. It is a by-
product of the paper pulp mills

Water Purification

and is simply charred wood pulp
in a much purer state than ordin-
ary charcoal and with many times
the adsorption power.

Credit for the pioneer efforts
leading to the practical application
and economical use of activated
carbon as a taste removal measure
must be given to George R. Spald-
ing. It was in the spring of 1929
when Spalding first applied acti-
vated carbon on a plant scale at the
New Milford, N. J., filter plant of
the Hackensack Water Co. The
use of activated carbon has in-
creased with rapid strides and
through a variety of procedures.

The extensive use of powdered
activated carbon for the removal
of objectionable tastes and odors
from water justifies the assump-
tion that this type of treatment
has come to stay. It has proved
effective in the removal of all kinds
of tastes and odors. Since it ap-
pears to be the only treatment so
far found which removes certain
tastes and odors, it is almost indis-
pensable for water treatment when
palatable water is desired. Al-
though the cost is fairly high
when there is a very disagreeable
taste or odor, such taste periods
are usually of short duration, and
the average cost of removing the
tastes and odors is usually well
within what the water-works can
afford to pay.

Since activated carbon is now
produced in a very finely powdered
and highly activated form, it is
merely a question of proper appli-
cation of the material to secure the
best results. Three things are es-
sential: (1) a thorough mix to ob-
tain uniform and complete distri-
bution of the carbon particles
through the water treated; (2)
sufficient contact period before fil-
tration; and (3) application at the
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proper point in the purification pro-
cess. The carbon can be applied in
the raw or in the settled water, de-
pending on the condition of the
raw water, the kinds and intensi-
ties of odors, and the plant layout
and equipment.

The presence of carbon in coagu-
lated water appears to retard the
usual growth of algae in piping
and on the basin walls. The carbon
also aids in reducing the filter wash
requirements. When wused in
the raw water, odor conditions
throughout the plant are greatly
improved. When odor and taste
conditions are pronounced, the best
and most economical application is
to the settled water.

When there is no unusual odor
present in the raw water, the use
of activated carbon seems to lower
the chlorine demand. This decrease
in chlorine demand varies with the
efficiency of clarification, oxygen
requirement, and the amount of
carbon used.

If little chlorine is used, there is
little chance of taste compounds
developing. In fact, mechanical and
physical treatment of water gives
a much more palatable product
than does treatment depending up-
on the chemical action of soluble
agents. In this respect activated
carbon is unique as compared to
other agents added to water. If
coagulants are used, chlorine and
ammonia residuals are carried on
in the water, which may or may
not result in an ultimate satisfac-
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tory reaction. This is not the case
with activated carbon. It imparts
no disagreeable properties if too
much is added or the demand for
it drops or ceases.

Carbon removes odors and tastes
because (1) it is not absorbed by
the water; (2) it has greater sol-
vent action for taste-producing
substances than has water itself;
and (3) it is removed from the
water after doing its work.

The addition of an enormous ex-
cess of the carbon results in no
harmful effect on the quality of the
water produced, but it is costly.
For small plants it is usually cheap-
er to use an excess of the material
than to employ chemical super-
vision. The use of powdered carbon
in small plants at present demon-
strates that it may be used quite
efficiently in any size plant.

Several different methods of ap-
plying the carbon to the water are
being used. The most extensive use
is of dry feed machines developed
for the purpose of handling other
chemicals in water treatment
plants. At some plants, a suspen-
sion of the carbon in water is used,
and also appears to be a satisfac-
tory method.

The carbon may be added to the
water at various points in filtra-
tion plants. If the amount of car-
bon required is small, it is general-
ly added to the water as it goes to
the filters. This seems to be the
point where maximum efficiency of
the carbon is obtained, for it is
filtered out and re-
tained in the filter
beds until the fil-
ters are washed.
The amount of car-
bon used at this
point is limited due
to shortening the
filter run. A defi-
nite amount can-
not be set as the
maximum  which
may be applied on
the filters, for it
will vary consider-
ably for different
plants and differ-
ent conditions. If

very large amounts are used,
it is essential to apply it where
there will be partial sedimenta-
tion of the carbon before the
water goes to the filters. Generally,
the best point to apply the carbon
back of the filters is in the mixing
basins. If this is done, the material
is kept suspended and evenly dis-
tributed throughout the water dur-
ing the mixed period. Sometimes
there is a reduction of the organic
matter by coagulation and dedi-
mentation, and if the carbon is add-
ed in the mixing basin, there is a
chance that the larger amount of
organic matter present will reduce
its effectiveness somewhat for re-
moving tastes and odors, and it will
then be necessary to use more car-
bon.

Activated carbon is sometimes
used in the granular form, especial-
ly in bed constructions. When beds
of granular activated carbon are
first constructed, they are very
effective in removing tastes and
odors. There is not much informa-
tion available as to the useful life
of carbon in beds or the probable
cost of removing tastes and odors
with beds of the carbon. The cost
of carbon units will depend upon
the cost of the material and its
useful life. When the taste and
odor periods do not occur often and
are not of long duration, powdered
carbon is cheaper, but when they
are frequent or of long duration,
it is more economical to use beds
of the granular material. In some
of the smaller purification plants,
where it would be very difficult to
apply the powdered materials, beds
of the granular material are used
quite effectively.

Metallic Silver

Another new method used in the
purification of water involves the
use of metallic silver. The silver
purification process depends upon
the so-called oligodynamic action of
silver. It is a well known fact, first
reported by Naegeli in 1893, that
silver metal exerts an inhibitive
action toward bacteria, algae, and
certain other forms of microscopic
life. The term ‘“oligodynamic”,
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coined by Naegeli, refers to that
bactericidal action of silver, copper,
mercury, ete., and their salts,
which occurs in such a dilute con-
centration that a chemical determi-
nation is extremely difficult. It was
because of this that for many years
the inhibitory action of the metals
remained mysterious, but it is now
generally accepted that the metals
act entirely through the solution of
traces of salts or oxides on their
surface.

When water is exposed to metal-
lic silver, it develops oligodynamic
properties reaching a maximum in
about eight days, but by increasing
the area of the metal exposed to
the water many hundreds of times,
the time factor is greatly reduced.

In this new process certain
“gctivators” such as palladium or
gold are sometimes added to the
silver. Their primary purpose is to
hasten the oligodynamic action of
the silver.

Water for the new swimming
pool at the Congressional Country
Club of Washington, D. C., is
purified by the silver process.

As the water enters the tank, it
will flow past two sterling silver
electrodes using, at less than 1.6
volts, about enough direct current
from a battery to light a 50-watt
bulb. The cost of sterilizing the
150,000 gallons will be about $2 in
silver (say 4 oz.) and a few cents’
worth of energy. The apparatus
will be entirely automatic. Some
years hence, the electrodes will
have to be replaced. That, and
keeping the battery charged, is all
the attention required. Meanwhile,
the water will have no noticeably
changed odor, flavor, or color.

Those particularly interested in
the process are the silver produc-
ers, chemists and bacteriologists,
sanitary engineers, and food manu-
facturers. The silver producers
foresee a big new market for their
product, the more highly prized
because none of the silver used in
the process will be recoverable.
Should the silver process replace
half the chlorination or violet ray
sterilization plants eventually, it
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would be the largest industrial use
of silver ever developed, far exceed-
ing photographic use.

Strictly speaking, there are two
methods of purifying water by the
use of silver. The electrolytic
method is the important one, com-
mercially, but there is a limited ap-
plication for a simple contact
method. Beads of porcelain or peb-
bles of quartz are coated with
silver. If water is allowed to per-
colate through little portable filters
made with these beads or pebbles,
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it becomes germ-free. The effect,
however, is slow; it is greatly ac-
celerated by the use of electricity.

It is possible to buy a pocket
device consisting of two silver rods
connected to ordinary flashlight
batteries. To purify water the elec-
trodes are immersed in a glass of
water for 20 seconds, removed, and
within a short time, the water is
safe for drinking.

Some of the claims made for this
new method are as follows: (1)
there is no taste, odor, or color to
water treated by this method; (2)
water which has been exposed to
silver has the power of sterilizing
other polluted water mixed with
it; (3) it is claimed to sterilize
polluted water independent of the
temperature of the exposure; (4)
there is no reduction in the effi-
ciency of this new process by the
presence of minerals or organic
matter in the water (5) the qual-
ity of water is only of importance
when it contains much suspended

matter; (6) it is recommended for
the treatment of water in swim-
ming pools, laundries, drains, ice
plants, ete.; and (7) certain claims
for medicinal applications are
made.

Ammonia-Chlorine

A comparatively new and quite
satisfactory treatment given our
water today is the ammonia-chlor-
ine treatment. This method has be-
come so valuable in effecting better
sterilization of water that its use
for this purpose
alone would justify
very extensive ap-
plication. It is a
particularly valu-
able and attractive
treatment because
of its ability to
maintain a high
residual chlorine in
the water without
causing a chlorin-
ous taste. In some
instances where
both the pollution
and chlorine ab-
sorption are fairly
high, there is a
saving in the cost of sterilization
over the use of chlorine alone.

Although the germicidal prop-
erties of the chloramines were
recognized more than twenty years
ago, it was not until 1929 that cer-
tain conflicting viewpoints were to
some extent reconciled and the ad-
vantages of ammonia-chlorine
treatment recognized.

Today, however, with several
years of country-wide experience
behind them and with the benefit
of a large number of ammonia in-
stallations, waterworks engineers
are in a position to make and sup-
port with evidence definite state-
ments regarding the efficiency of
the ammonia-chlorine process.

There is no doubt but that the
ammonia-chlorine treatment has
resulted in increased bactericidal
efficiency in many water supplies.
Even though the chloramine is not
a stronger sterilizing agent than
chlorine, it is the residual which is
maintained for a much longer time
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So said Chicago’s chief of po-
lice in 1880—the year that
city speeded up its war on
crime with the world’s first
police telephone system.

From that day to this, the
telephone, the teletype and
more recently police radio—
an outgrowth of Bell tele-
phone making—have made
“roguery” harder and harder
to get away with.

This is just one more way in
which the telephone helps to
make your life a happier,
broader and safer one.

BELL TELEPHONE SYSTEM

November, 1937 Page 11




that produces the very efficient
sterilization. The bactericidal ac-
tion of chloramine is much slower
than that of chlorine; yet if the
water is treated several hours be-
fore it reaches the distribution sys-
tem, there is little danger of harm-
ful bacteria being present when
sufficient residual chlorine is main-
tained.

The ammonia is purchased in
two forms, anhydrous ammonia
and ammonium sulphate. At pres-
ent nearly all of the plants are
using anhydrous ammonia. The
anhydrous ammonia is sold in steel
cylinders like chlorine, and the flow
is controlled with machines some-
what like those for chlorine. The
machines for feeding anhydrous
ammonia gas are accurate and re-
quire about the same attention as
the chlorine machines. In many
plants it is equivalent to having
another chlorinating plant to main-
tain. Duplicate machines are gen-
erally provided to insure continu-
ous operation. The ammonia should
be applied to the water sufficiently
in advance of the chlorine to pro-
duce fairly uniform distribution of
the ammonia before the chlorine is
added. Ammonium sulphate is used
as the source of ammonia in several
plants, and aqua-ammonia (30 per
cent) also is used in several plants.
The ammonium sulphate contains
approximately 25.8 per cent of am-
monia. The effectiveness of anhy-
drous ammonia differs hardly at
all from that of an equal amount
of ammonia obtained from the sul-
phate. Usually the ammonium sul-
phate is dissolved in a large excess
of water and the solution fed into
the raw water. The equipment re-
quired and work involved are near-
ly the same for handling an equal
amount of aluminum sulphate by
solution feed. At one plant the am-
monium sulphate is mixed with the
aluminum sulphate solution. Such
a procedure requires no extra
equipment for applying the am-
monia to the water.

Sometimes the ammonia is used
after the chlorine. In some in-
stances advantage is taken of the
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power of the chlorine to destroy
certain tastes which would not be
destroyed with chloramine. This
procedure is also used when there
is a short period between the time
the chlorine is added and the time
the water reaches some of the con-
sumers. The chlorine must be add-
ed sufficiently in advance of the
ammonia to produce the desired
sterilization. This time is less than
when the ammonia is applied first.

The “persistent residual“ char-
acteristic of the chloramines makes
their use an extra safeguard to
public health because of added pro-
tection to the water supply after
treatment. The use of the am-
monia-chlorine treatment has un-
doubtedly prevented a large num-
ber of cases of typhoid and dysen-
tery during the past few years.

Some of the claims as to the ad-
vantages of the chloramine treat-
ment are as follows: chloramine is
a more effective bactericide than
chlorine; it retards or prevents
aftergrowths; eliminates chlorin-
ous tastes and chlorophenols; re-
duces the amount of chlorine nec-
essary to sterilize the water; allows
a high residual chlorine to be main-
tained which will be sufficient to
overcome a sudden increase of bac-
terial load; and it is non-toxic to
the human body.

That the development of Amer-
ican water supply practice during
the last hundred years has been
one of continuous advancement was
demonstrated at the Century of
Progress Exhibition, held at Chi-
cago in 1933, where many interest-
ing exhibits showed how the puri-
fication of our water supplies has
depended upon discovery and de-
velopment in the sciences. Since
early sources of water were natur-
ally good, they required little puri-
fication; but with the growth and
expansion of cities, danger of con-
tamination increased. At the same
time the difficulties of finding suit-
able natural supplies multiplied.
Since new supplies were not pro-
curable, muncipalities were forced
to treat the ones available. As a
result of this, various methods of

treating raw water have been de-
veloped.

Largely as a result of improve-
ment in the quality of drinking
water furnished to city dwellers,
there has been a steady decrease
in typhoid fever in this country.
This disease is now chiefly a rural
problem. In fact, during 1930 there
were only 1.6 deaths from typhoid
for every 100,000 persons in 78 of
the largest cities of the United
States. Thus, notwithstanding the
rapid growth and increasing con-
gestion of our cities, their water
supplies have been made safer than
ever through the application of
science. Although it is still highly
desirable to obtain as pure water
before treatment as is financially
practicable, it is now possible to
so treat polluted waters that they
will not endanger the public
health.
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S an undergraduate at Cornell, Willis
H. Carrier dreamed of the science

now known as air conditioning. And in
1902, within a
year after grad-
gation, his
dreams had be-
come realities
—through his
installation of
equipment to
control trouble-
some humidity
and tempera-
ture in a Brooklyn lithography plant.

Years passed—years devoted to ex-
perimentation, to designing new equip-
ment, and developing new methods of
installation. Then, in 1911 Mr. Carrier
disclosed his now-famous Ra-
tional Psychrometric Formulae
to the American Society of Me-
chanical Engineers—and frue
air conditioning was born.

Overnight, a new industry
came into being—an industry
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spreading health and prosperity through-
out the world—and opening new and
unlimited opportunities for engineers.
And these opportunities have steadily
increased—just as the demand for air
conditioning it-
self has stead-
ily increased.
New men,
young men are
needed — men
with the vision,
the determina-
tion, and the
ability to study
and carryonthe
principles established by Willis H. Car-
rier and his pioneering associates.

To such men Carrier offers a wide va-

Air Conditioning

riety of careers—ranging from labor-
atory research, machine design, sales
and installation, to work in the far cor-
ners of the earth—the 99 countries of
the world which
today know the
benetfits of Car-
rier Air Condi-
tioning. Youth
is welcomed at
Carrier, its ca-
pabilities fos-
tered—the
young engineer
gains recogni-
tion in keepingwith hisaccomplishments
—not with age alone—for Carrier realizes
that its future development, its future
expansion depends upon its engineers.
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During thisyear, Carrier hastrained
300 recent graduates from leading
engineering schools in every sec-
tion of the country. Carrier needs
more men. If you had agood school
record, and are interested in the
world’s most fascinating, fastest-
growing industry, write us. A]
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Military Intervention

From the internationalist’s point
of view a great world crisis exists
over the Shanghai situation. These
internationalists are divided into
two groups. There are those who
conscientiously desire world peace,
and there are also those who desire
to have their foreign financial in-
terests protected. The latter group,
while fewer in number, is infinitely
greater in power. But these two
groups together do not compose
over two per cent of the population
of the United States. The great
majority learned its lesson in the
last war. It wants peace at any
price!

There is no logical reason for the
United States to have even one
marine in the Shanghai area today.
Public opinion says that never
again will the United States send
its men overseas to protect the
financial interests of a few. Amer-
ican citizens have had their op-
portunity to leave, and any who
have not done so should remain at
their own risk. We cannot be ex-
pected to defend the lives of a
handful of over-zealous mission-
aries who voluntarily went to
China to stuff their religion down
the throats of a race who have had
a satisfactory form of worship for
thousands of years.

President Roosevelt had the
country fooled to the extent that
it believed he would demand a
neutrality policy. Then in his Chi-
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cago speech last month he rattled
the saber by intimating strongly
that the United States could not
remain disinterested regardless of
developments in the Orient. Now
he has sent a delegation to a nine
power conference. Does Franklin
Roosevelt think that he is so much
smarter than any other president
that we have ever had that his
delegates will not be outwitted at
this parley? Since the founding of
the United States, our finest states-
men have been, almost without ex-
ception, ensnared by foreign dip-
lomats. Even President Wilson and
his aids, brilliant all, were not
shrewd enough to cope with un-
scrupulous Europeans at parleys.

In spite of the fact that the
masses in England are pacifists,
Great Britain has been the lead-
ing influence in inducing the ad-
ministration to become involved in
the Orient. It is an undisputed
fact that when trouble starts any-
where, Great Britain is always the
first foreign power to be present,
and when hostilities cease it al-
ways has the lion’s share of the
spoils. No wonder England seeks
American intervention in China.
By expending billions of dollars
and slaughtering the youth of our
nation, we could be an indispens-
able aid in helping John Bull ac-
quire new territorial possessions.

Public sentiment has not been
dormant this time as it was twenty
years ago. Such a protest has been

registered that the President
has not dared, in the last few
weeks, to suggest a possibility of
further intervention. As the can-
non fodder of the nation, it is up
to the college men of America to
demand of the administration a
policy of strict neutrality.

T echnic Articles

One of the hardest jobs which
falls on the shoulders of the Editor
is the securing of suitable feature
articles. This is mostly due to the
lack of interest in writing articles,
which results in a small group of
students contributing all of the
material. Practically every Technic
reader, student or alumnus, is par-
ticularly interested in some engi-
neering problem or has a hobby
that could be used as the subject
for a contribution which would in-
terest a large number of our read-
ers. From the student’s viewpoint,
the writing of an article consumes
a great deal of time, but the ex-
perience of writing a paper helps
to broaden the man’s interests,
especially if he writes about a sub-
ject that he has not studied in
class.

Broaden Your Interests

Concerning engineers, it has
been justly said that they are ex-
tremely narrow in their interests.
That this fact has been recognized
by the leaders in engineering edu-
cation, can be seen by the addition
to the engineering curricula of
public speaking, psychology, more
English courses, and other similar
subjects.

The fault can not be overcome
entirely by correction of the engi-
neering curricula, but engineering
students will have to take some of
the responsibility themselves. One
of the best ways to remedy this
situation is to take an active part
in some extra-curricular activity.
Everyone should read the daily
newspaper, as well as occasionally
some good books. If you do not
play on any of our intercollegiate
teams, you most certainly should
take part in the intramural tourna-
ments.

The Rose Technic




Plan to Attend
the

MILITARY BALL

of

TAU NU TAU

BT

DECEMBER 4
MAYFLOWER ROOM

Dick Jurgens and his Orchestra
9:00 P. M. $3.00 per couple




i

Assemblies

At the October 14 assembly
Coach Phil Brown gave a short
talk on the merits of a strong
cheering section at athletic con-
tests. Following this, our new yell
leaders, Babcock, Beeler, and Hess,
led a vigorous pep-session in prep-
aration for the homecoming.

On Thursday, October 28, the
faculty and student body convo-
cated to discuss the sixth biennial
Rose Show. President Prentice,
after speaking in behalf of the
faculty and their willingness to
cooperate, called on Professor
Knipmeyer to remind the upper
classmen and describe to the new
students the magnitude of the un-
dertaking.

Professor Knipmeyer is an au-
thority on the subject since he has
had a hand in the success enjoyed
by all of the former shows. How-
ever, he emphatically stressed the
point that the entire show must be
built by the students with the
faculty acting in an advisory capa-
city only. Notwithstanding, every
organization on the campus im-
mediately went on record to sup-
port a show next spring, this being
necessary since precedent is the
only rule for continuing this tradi-
tion.

The first step having been taken,
a planning council was instructed
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to meet soon to map out a program
of progress to extend throughout
the winter, thus avoiding the last
minute madness and promising a
greater show than ever before.

At the same convocation the
Blue Key national honorary fra-
ternity pledged five new members.
They were John Wilson, George
Smith, Robert Kahn, Robert Lad-
son, and Edward Spahr. The spon-
sors for these men affirmed that
they measured up the the qualifica-
tions required for membership.
The requisite qualities are extra-
curricular activities, personality,
character, and scholarship. Men
who are in the junior or senior
classes and meet the above require-
ments may be elected, the total not
to exceed fifteen percent of any
class.

Class Elections

Election of class officers was
completed at the Institute Monday,
October 18, when the sophomores
and the freshmen balloted.

The Hare system of proportional
representation is employed exclu-
sively in determining the results
of these elections. Under this sys-
tem any member of each class is
permitted to run for any office pro-
vided three members of the class
nominate him in writing. The
electorate must then place the
name of every nominee on their

Activities

edited by
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tickets in the order that they pre-
fer them. The candidate who re-
ceives the greatest number of first
choice votes is elected president if
this number of votes is equal to or
greater than an established mini-
mum. If one person receives more
votes than is necessary to elect him
the excess votes are transferred to
the credit of the candidate having
the greatest number of second
choice listings, thus every vote is
effective in the poll, making for
maximum representation. The per-
son having the second greatest
number of first choice votes is
elected vice president, etc.

The new officers for this year
are:

Senior—John H. Wilson, presi-
dent; Merton B. Scharenberg, vice-
president; Edward H. Eckerman,
secretary-treasurer; Wendell Car-
roll and Charles Fuller, athletic
representatives.

Junior—Robert W. Underwood,
president; J. Ewing Ross, vice-
president; Robert J. Burger, sec-
retary-treasurer; H. Logan Davis
and Edward O. Spahr, athletic
representatives.

Sophomore—Stanley R. Craig,
president ; Walter T. Zehnder, vice-
president; Robert G. Brittenbach,
secretary-treasurer; Robert H.
Colwell and Max L. Mitchell,
athletic representatives.

Freshman—Frank M. Beeler,
president; John L. Combs, vice-
president; George C. Harper, sec-
retary-treasurer; Raymond C.
Hogan and John R. Roberts, ath-
letic representatives.
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Military Ball

Plans are being made by the
committees for the annual military
ball of the Tau Nu Tau Military
Fraternity of Rose. This event will
take place on Saturday evening,
December 4, in the Mayflower
Room of the Terre Haute House.

The ball will be strictly formal
and open to the public. It is
planned to engage Dick Jurgens
and his orchestra to furnish the
music for dancing during the eve-
ning.

Previous years have established
the fact that this is one of the most
colorful events of the season on
Terre Haute’s social calendar. This
year will be no exception. From all
indications it will surpass those of
former years due to more careful
planning and greater effort on the
part of the committees.

The committee in charge in-
cludes K. L. Buis, general chair-
man; J. R. Hayes, chairman; M. B.
Scharenberg and G. A. Neyhouse,
orchestra; N. G. Wittenbrock,
chairman, and J. F. Weinbrecht,
decorations; J. F. Weinbrecht,
chairman, and J. A. Greenland and
E. H. Eckerman, publicity, and R.
E. Dennis and W. D. Wolf, tickets.

The E.C.M.A. Convention

On October 28th and 29th Mert
Scharenberg, editor, and Allan
Greenland, business manager, of
the Technic attended the annual
convention of the Engineering Col-
lege Magazines Associated in the
beautiful city of Minneapolis,
Minnesota. The host to the conven-
tion was the staff of the Minnesota
Techno-Log of the engineering
school of the University of Minne-
sota.

Over fifty percent of the twenty
three magazines in the Association
were represented by two or more
delegates.

The convention was opened
Thursday morning by the National
Chairman, Prof. Richard W. Beck-
man, lowa State College. The busi-
ness of the day included a session
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on advertising led by Tom Rogers,
Eastern Vice-Chairman, and re-
ports were given by the chairman,
vice-chairman, and the association
advertising representative. A ban-
quet was held during the evening
in the Union Building. The address
of the evening was given by Mr.
R. W. Beckman, editor of Farmer’s
Wife and former chairman of
Agricultural Magazines Associ-
ated. Entertainment was then pro-
vided by talent from the Univer-
sity.

Friday’s business consisted of
editorial sessions, circulation ses-
sions and committee reports. A
plan for districting the association
was discussed. In the evening an
informal supper was held at the
Minnesota Union. The speaker, Mr.
Edwin H. Ford, Assistant Pro-
fessor of Journalism, gave a short
talk. After this the awards, of
which the Michigan Technic re-
ceived three first places out of a
possible five, earned for the past
year were presented.

The presentation concluded the
business of the convention. The
place for the next convention was
not decided at this time.

The delegates from Rose learned
much from this trip which they
hope to use toward the improve-
ment of the Rose Technic for the
students of Rose. They take this
opportunity for thanking the
Technic for sending them on the
enjoyable trip.

Radio Club

The Radio club held a meeting
on October 5, for the purpose of
electing officers for the year.
Lawrence Giacoletto was elected
president; Avery Kelsall, vice-
president; Franklin Doenges, sec-
retary-treasurer; and Lloyd
Krause, board member.

The meeting was opened with a
general discussion of business mat-
ters. Among other things the club
decided to repair its amateur radio
station, WINA A, immediately. The
station, situated just south of up-
per Lake Deming, was damaged

during a storm last year to the ex-
tent that club members will have
to donate several Saturdays be-
fore it can be restored.

Physics Teachers Association

Three Rose faculty members
participated in the sessions of the
fall meeting of the Indiana Physics
Teachers Association which was
convened on Friday, October 22,
at the Purdue University physics
building, a new addition to the
Lafayette institution and said to
house the last word in equipment
for teaching physics.

The representatives from Rose
were Dr. Howlett, Professor
Moench, and Dr. Crozier. Dr.
Crozier read a paper, “Elementary
Laboratory Experiments Made
Effective by the Use of Ampli-
fiers,” at the Friday afternoon
session. Dr. Howlett spoke at the
general session that evening. His
topic was “Some Factors Which
Will Aid the Physics Graduate
Who Goes Into Industry.”

The last meeting of the associa-
tion was held at Rose.

ASC k.

Seniors in civil engineering at
Rose participated in a two-day in-
spection trip which featured the
annual fall meeting of the Indiana
Section of the American Society of
Civil Engineers on the week-end
of Friday, October 22.

The members of the society from
all parts of the state and their stu-
dent guests visited the Calumet in-
dustrial area, in and around Gary.
The next day was spent in Chicago,
with the forenoon covered by a trip
on the Chicago River and its
branches, inspecting the construc-
tion and operation of movable
bridges. During the afternoon the
group toured the Calumet Sanitary
Works and the construction of the
Southwest Works, both projects of
the sanitary district of Chicago.

Senior civil engineering students
from Purdue and Notre Dame also
joined the group. The details of
the two-day meeting were ar-
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ranged by Professor Charles A.
Ellis, Purdue faculty member and
president of the society, and by
Fred Kellam, Indianapolis engi-
neer and secretary of the society.

A LEE

Professor Knipmeyer led a dele-
gation of seniors in the electrical
department to the first fall meet-
ing of the central Indiana section
of the American Institute of Elec-
trical Engineers at Indianapolis
Friday, October 22, at the Indiana
Bell Telephone Auditorium on
North Meridian street.

Mr. Stanley Green of the Duncan
Electric and Manufacturing Com-
pany was the speaker of the eve-
ning, talking on the subject of
“Improvements in Watt-Hour Me-
ters.” The inner working of this
complex instrument was an enigma
to most of us until Mr. Green lifted
the veil with his scholarly disserta-
tion, however well we are acquaint-
ed with the effort it takes to reim-
burse the utilities company for the
energy it measures.

“STAND AT

EASE!’

This is easily done in a com-
fortable pair of shoes which
have been fitted by X-Ray.

For snappy styles, solid com-

fort, and economy go to—

HORNUNG’S

“Walk In Comfort”

28 8. 7th St. Terre Haute

Professor H. A. Moench, also
from Rose and second vice-chair-
man of the section, was present at
the meeting.

The program committee arrang-
ed diversion of a lighter nature in
the way of special entertainment
and refreshments.

At the latest meeting of the Rose
Polytechnic Branch, on October
27, Clemens Lundgren gave a re-
port of the Indianapolis trip for
the benefit of those unable to at-
tend. Wendell Carroll then took the
floor to relate his experiences as a
student engineer with the Detroit
Edison Company this summer.
George Neyhouse gave a condensed
talk on “Some Technical Electrical
Aspects of Boulder - Dam.” The
coming Rose show was also given
some consideration during the
meeting.

g e oA A

The faculty, composing the Rose
branch of the American Associa-
tion of University Professors, met
informally on October 12 to discuss
plans for the spring meeting of the
Illinois-Indiana branch of the
Society for the Promotion of Engi-
neering Education which will con-
vene at Rose next Spring.

The date is to be selected by the
executive committee headed by
President Orion L. Stock, pro-
fessor of engineering drawing at

How About Your Tux ‘
Are You Prepared for
The Christmas Holidays?

Call C-4381

- ERMISCH My Cleaner

| We Call Fer and Deliver

Rose, when the committee meets
here early next month.

Other committee members are
R. E. Rich, Notre Dame; H. A.
Moench, Rose; Stanton E. Win-
ston, Armour Tech; L. H. Creek,
Purdue, and W. M. Lansford and
R. P. Hoelscher, both of Illinois.

The general session of the soci-
ety usually is addressed by a speak-
er of national reputation. Later,
specialized group meetings give
the exponents of each branch of
engineering education the oppor-
tunity to confer on the latest
modes of transmitting educational
matter.

A.1.Ch E.

The Rose student chapter of the
American Institute of Chemical
Engineers was called to order for
the first time this year on Thurs-
day, October 21. After routine
business had been disposed of,
President Norman Wittenbrock
called on various members to dis-
cuss their work during the sum-
mer.

Plans were launched for the
A. I. Ch. E. convention to be held
in St. Louis on November 15 to 19,
inclusive, in order that the Rose
chapter will make a good showing.
Mr. Tator, a member of the pro-
fessional branch and friend of Dr.
Strong, dropped in for the meeting
while passing through on his way
to the Massachusetts Institute of
Technology.

All members are giving the com-
ing exposition attention and some
are well on the way to completion
of their brain children.

DRINK
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“The Pause That Refreshes”
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BOTTLING COMPANY |
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726 Wabash Ave.
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The chief engineer of a large eastern manufacturing
company recently remarked that some young graduates
whom he had employed could neither read, write, draw nor

do arithmetic. By this overstatement he was emphasizing

the fact that college trained engineers sometimes are sadly

lacking in fundamentals. However, the real drill in elemen-

tary subjects and the foundation of habits of careful think-

ing come before college years. Preparation for a successful

engineering education begins in the grades and is especially

important in high school.

If you have any problems in connection with your high

school preparation, don’t hesitate to write to the Registrar.

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA

L J
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Cut Courtesy General Electric Company

The Brains of the Protective System

[nvisible Protection

A system of invisible protection
which is both flexible and complete
has been developed by engineers of
the Signaphone Corporation. The
system depends primarily on the
operation of a phototube which
operates suitable relays when the
incoming beam is interrupted.
More specifically, the area or room
to be protected from intruders is
honeycombed by invisible rays.
The light rays are actually a single
ray reflected back and forth across
a room, around corners, and at
different levels and angles from a
multiple system of mirrors. The
ray is made invisible by filtering
out the visible spectrum of a beam
from a standard 32 candlepower
automobile headlight bulb. At the
receiving end, the invisible beam
is focused on a phototube through
a special lens. The output of the
phototube is connected to an am-
plifier which increases the sensi-
tivity of the system making it
possible to employ a single beam
over such a long distance.

Whenever the ray is interrupted
at any point, a relay is operated
which can be used for sounding
various alarms such as an outside
bell or siren. In an experimental
setup at a General Electric build-
ing, the method of alarm was
unique and presaged more modern
and effective methods. The system,
when the ray was interrupted,
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automatically cleared a telephone
line, dialed police headquarters,
and transmitted a spoken message
summoning aid. After this message
had been repeated for a minute
and a half, the device ‘“hung up”
and then called the telephone com-
pany, repeating its message for the
same period as a check upon the
first call. Having done this, it once
more cleared the line and auto-
matically placed the telephone back
in service. As a further assurance
of continued operation, the system
was so arranged that a battery
supply of electricity is automatical-
ly connected if the regular supply
is interrupted. Furthermore, since
the rays are also sensitive to
smoke, the system could just as
easily be arranged to dial the fire
department for aid. In this phase
of operation, it serves quite effec-
tively as a protection against fire
hazards.

No doubt future years will bring
about more extensive use of this
and related protection systems.

Photoelectric Guiding

In taking astronomical photog-
raphs, it is usually necessary to
make a long time exposure due to
the small light intensities of the
remote stars. Due to the rotational
motion of the earth, stars would
appear as streaks of light on a
time-exposed plate unless suitable
correction is introduced. Ordinari-
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ly the telescope is guided manually ;
however the task is very exacting
and during long photographic ex-
posures becomes quite tedious.

Several methods of automatical-
ly guiding the telescope have been
suggested and tried. The require-
ments are very severe, not only
must the instrument be accurate,
but it must retain that accuracy
over a period of time. A. E. White-
ford and G. E. Kron have devised
a system of photoelectric guiding
which meets the exacting require-
ments.

The incoming light from a re-
mote star which is to serve as the
guiding light is caused to fall on
the vertex of a 90 degree roof-
prism aluminized on its upper sur-
faces. If the center of the star falls
exactly on the vertex, the total
light is divided into two exactly
equal beams which are separately
converged and focused on a single
spot of a photocell. A light-chopper
consisting of a semi-circular plate
rotating at a constant angular
velocity is placed with its center in
the plane of the two beams and
equally spaced between the beams.
Thus at any angular position of
the chopper, the amount of light
equivalent to one beam is inter-
cepted and a like amount is trans-
mitted to the photocell. Thus it is
readily evident that as long as the
beams are of equal intensities, the
light falling on the cell is constant
and the photoelectric potential will
likewise be constant. However as
soon as one beam becomes stronger
than the other (this corresponds to
the star center moving off the ver-
tex of the prism), the chopper will
no longer intercept equal quantities
of light in all positions, but rather
the quantity of light transmitted
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to the photocell will depend on the
angular position of the cutter and
thus the photoelectric potential
will be a variable quantity. The
output of the photocell is connected
to the input of a series of vacuum
tube amplifiers which of course will
only amplify a varying potential
and not the constant potential
present when the light is centered.
The output of the amplifier is used
to drive an electric motor which
either changes the position of the
telescope or of the photographic
plate to correct for the error. The
field of the correction motor is sup-
plied from a commutator on the
light chopper and is thus of the
same frequency as the amplifier
current supplied to the armature.
Thus when the star image moves
from one side of the prism vertex
to the other, there is a 180-degree
change in the phase of the arma-
ture current and the motor runs
in the reverse direction to correct
the change.

In tests of the performance of
the guider, it has repeatedly en-
abled the operator to obtain more
clearly defined photographs of
celestial objects than was previous-
ly obtainable by manual operation.
Although the apparatus tried cor-
rects for motion along one axis
only, the authors have suggested
that a prism with its axis running
along a perpendicular axis could
correct for motion along this axis
or possibly a four-sided reflecting
pyramid could be used.

Million Volt X-ray Generator

An improved high voltage x-ray
generator has been developed by
J. G. Trump and R. J. Van de
Graaff of Massachusetts Institute
of Technology for the Huntington
Memorial Hospital of the Harvard
Medical School in Boston.

The new generator is designed
according to the principles of Van
de Graaff’s original electrostatic
machine. The most important part
of the apparatus is the huge term-
inal which acts as a storage body
for the electrostatic charge. The
terminal has maximum dimensions
of 13 feet by 15 ft. by 5 ft. high.
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It is constructed from 14 inch
aluminum plate supported on a
rectangular steel frame. The term-
inal has a flat top, cylindrical
ends, and well rounded corners.
The bottom has been made re-en-
trant to further reduce corona
erects in this region.

The high voltage terminal is
supported on a rectangular insul-
ating column 10 feet in height. The
generator proper consists of six
four ply fabric belts each 3 feet
wide traveling within the column.
Three 7% h.p., 1800 r.p.m., d.c.
motors cause the belt to travel over
pulleys located at the base and in
the terminal. A 250-watt 20 kilo-
volt transformer rectifier set
sprays negative electricity on the
lower end of the belt from rows of
corona points.

The generator is used in con-
junction with a million volt x-ray
tube consisting of twenty porcelain
sections mounted vertically. The
sections are sealed together and
continuously exhausted by means
of a mercury-vapor diffusion
pumping system. A filament is en-
closed in the upper end of the tube.
The electrons emitted from the
filament surface are accelerated
toward the base since there is a
potential gradient between the up-
per terminal and ground. The elec-
trons impinge on a water-cooled
lead target 16 feet below the fila-
ment, the target being in the treat-
ment room just below the gener-
ator room. The sudden stoppage of
the electrons causes x-rays to be
emitted from the lead surface. The
rays are then focused on the point
to be treated. The generator offers
a readily controllable source of
very intense and penetrating radi-
ation.

Electrostatic Air Conditioner

Although air conditioning itself
is a relatively new field, rapid
strides have been made in the de-
velopment of effective and con-
venient units for cleaning air. The
Westinghouse Research Labora-
tories have announced an electro-
static process of air conditioning
which is claimed to be much su-

perior to former methods.

In the electrostatic cleaning pro-
cess the air is first bombarded by
ions emitted by fine wires carrying
a potential of 12,000 volts. The
ions attach themselves to particles
in the air thus giving the particles
an electrical charge. The treated
air is next drawn through a series
of cells consisting of alternately
spaced high-potential and ground-
ed plates. By charging the high
potential plates at 5,000 volts an
electrical field is established. As
the treated air passes through
these cells, the charged particles
adhere to the plates and the air so
freed of all solid matter passes on
through ducts and is distributed to
different areas.

The electrostatic system of air
conditioning is claimed to be su-
perior to mechanical filters in that
smaller particles are removed.
Particles under two and one-half
thousandths of an inch in size pass
readily through 200-mesh screens
used in mechanical filters. The
electrostatic cleaner also removes
minute dust particles and even
particles of cigarette smoke which
are approximately four-millionths
of one inch in diameter.

An electrostatic installation at
the Field Building, Chicago, con-
tains 369 cells. Each cell contains
111 flat aluminum plates, 8x9
inches in size. The tungsten ion-
izing wires are but .005 inches in
diameter and nearly half a mile of
this wire is required for this in-
stallation. It is estimated that 600
bushels of impurities will be re-
moved yearly with this installa-
tion. By weight, the collection will
consist of one-third ash; another
third fixed carbon, soot, lampblack
and other derivatives; and the re-
maining third volatile matter such
as oils and greases.

Physicians have already tested
the reactions of hay fever and
asthmatic patients of electrically
cleaned air. Those with hay fever
caused by breathing pollen-ladened
air have found almost immediate
relief. Asthma sufferers whose
troubles result from breathing the
dusty air of cities have been aided.
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On October 2, 1937 Rose Poly
journeyed to Greencastle to battle
the DePauw Tigers. The Engineers
were unable to score while De-
Pauw made three touchdowns mak-
ing the score 20-0.

This score is not as indicative of
the battle that took place as it
might be. Rose, primed to the ut-
most for this, the big game of the
season, was not an easy victim. In
the first half they put up a stub-
born defense to hold the score at
7-0. Slightly outweighed man for
man, the Rose line played a nice
game. DePauw’s lone first-half
touchdown came just before the
whistle sounded ending the first
quarter. After several good gains
from passes and end runs Bartley,
giant fullback, broke through the
center of the line for nine yards
and a score. Shiak place-kicked the
extra point.

In the second quarter Rose made
several goal line stands to stop
any attempts at scoring. A brilliant
feature of the first half was the
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fine play of Rosy Colwell, 200
pound right halfback for Rose. He
was a tower of strength on defense
and staved off the DePauw attack
by some excellent punting. Rose
had trouble making its running at-
tack function but completed sev-
eral nice passes.

In the third quarter the story
was somewhat altered. After only
five minutes of play, Colwell was
removed from the game with a
broken collar bone. At this point
the Rose defense, upset by Col-
well’s untimely removal, bogged
down and allowed DePauw to
score two touchdowns in rapid suc-
cession. The first touchdown was
scored from midfield on a twenty-
five yard pass to an end who raced
the remaining twenty-five yards
to score. On this play Smith, left
half for Rose, was injured and was
removed in a dazed condition a few
plays later. Shiak again place
kicked the extra point. The second
touchdown of this period came as
the result of a forty-five yard run
through the still shaky Rose de-
fense. The extra point was missed.

During the last quarter the Rose
defense tightened and stopped De-
Pauw’s scoring thrusts short of the
coveted scoring territory three suc-
cessive times. The Rose team was
led by Captain Stanfield, and Col-
well played good ball while he was
in the game. The game was played
under nearly ideal conditions, al-
though the temperature was a lit-
tle too high to permit the players
to play their best.

In the first home game and the
third game of the schedule Rose
Poly dropped a bitter conflict to
the St. Joseph’s College team by a

13-7 score. Playing before a home-
coming crowd of returning gradu-
ates, the Engineers fought hard
but were unable to stop the drives
and passes of Scharf, St. Joseph
halfback.

At the beginning of the game
Rose Poly gained possession of the
ball on a bad punt on the thirty-
five yard line. By successful line
plays mingled with a couple of
passes, the ball was driven to the
two yard line. After a couple of
passes, the ball was fumbled and
recovered by St. Joseph. After the
punt, Rose took the offensive and
brought the ball to the twenty yard
line where St. Joseph held for
three downs. On the fourth down
Harper, Rose quarterback, decided
to try for a field goal but the ball
fell short.

St. Joseph took the ball on the
twenty yard line and moved
through a stubbornly resisting
Rose team to within striking dis-
tance where Scharf hurled a pass
over the goal line for the first
score of the game. The try for
point was missed.

At this point of the game Rose
again displayed a brilliant offen-
sive, bringing the ball to the forty-
five yard line. On the next play
Captain Stanfield, on a clever
sneaker, ran the total distance to
score. The St. Joseph team was so
dumbfounded by this play that
Stanfield scored ten yards ahead
of the nearest potential tackler.
Dependable Norm Eder place-
kicked the extra point. The battle
was nip and tuck for the rest of
the first half and the score stood
Rose 7T—St. Joseph 6.

At the beginning of the second
Technic
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half St. Joseph took the ball on
their own thirty yard line and ad-
vanced to the Rose thirty. Scharf
immediately passed to Curvsh who
ran the remaining distance to the
goal line unmolested. The point
after touchdown was good making
the score 13-7 in favor of St.
Joseph.

For the remainder of the game
the play was fairly even with Rose
Poly trying many passes most of
which were unsuccessful. Ed Eck-
erman, senior left end for Rose,
was by far the most outstanding
Engineer. He played a remarkable
defensive game, and stopped vir-
tually every play that came his
way. Lew Lohr, hard driving right
end, played a good game until he
had to be removed because of an
injured shoulder. In the backfield,
Brittenback and Stanfield made
several good gains and carried the
brunt of Rose’s offense. Playing
the first game without Rosie Col-
well, injured two weeks before,
the Engineers did not show their
usual defensive ability.

On October 23, Rose Poly trav-
eled to Crawfordsville to play
Wabash College. The score at the
end of the game was 25-0 Wabash.
This is a rather topheavy score,
but a real battle took place.

At the outset, Rose Poly’s line
smashed through to block a
Wabash punt. The ball was ad-
vanced to the Wabash seventeen
vard line where a pass was dropped
and a running play stopped. After
an exchange of punts Wabash ad-
vanced to the Rose nineteen yard
line to end the first quarter. On
the first play of the second quarter
Wabash was penalized fifteen
yards, but three passes brought
the ball to the Rose two yard line.
The Engineers held for three
downs, but on the fourth down
Wabash scored. Zinngrabe, Rose
right end, blocked the try for
point.

After the kickoff to Rose, the
Engineers punted, and the Wabash
safety man carried the ball to the
Rose twenty eight yard line. A
few plays later, Wabash scored on
a pass, completed in the end zone.
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An attempted pass for the point
after touchdown was incomplete.
The half time score was Wabash
12, Rose 0.

After an exchange of punts in
the third quarter, Carr, substitute ||
Wabash back, ran 65 yards behind || Patents and
excellent, down field blocking to ?
score. A pass for the extra point | Trademarks
was good.

For the rest of the game Rose ||
put up an excellent battle with the W
exception of shortly before the end
of the game. An excellent Wabash
punt rolled to the two yard line
where it was downed. Eckerman HOOD and HAHN
punted out to the 40 yard line, but
a long pass was completed on the
Rose one yard line. On this play
there was an argument over
whether or not the Wabash man
caught the ball out of bounds. Rose
braced for two downs, but could
not stop Wabash’s third attempt.
The point after touchdown was un-
successful. Hogan, Eckerman, and || 1001 Hume-Mansur Building
Brittenbach were the outstanding || INDIANAPOLIS, IND.
players for Rose. Wabash made
eight first downs, and Rose six.

All Matters Relating to

ARTHUR M. Hoop, Rose 93

H. B. Hoop, Rose 24
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Alumni

G. A. Kelsall

When G. A. Kelsall joined the
Western Electric Company on the
thirtieth of September, twenty-five
years ago, he little thought that he
would take an important part in
developing the remarkable new
magnetic materials which have
since become known as the perm-
alloys, perminvars and permend-
ers. After graduating from the
Electrical Engineering course at
Rose in 1906 he spent three years
with General Electric Company at
Schenectady and with the Indiana
Steel Company at Gary. In 1909 he
accepted the position of instructor
in Electrical Engineering at Mich-
igan State College. In 1912 he
joined the Western Electric Com-
pany in New York. Since then his
work has been closely associated
with magnetic materials; for the
first five years his work dealt with
loading coils in the Physical Lab-
oratory. During this period, taking
part in the development of pow-
dered-iron core material, he de-
veloped an a.c. permeameter for
measuring the permeability of
toroidal cores. This has been a
large time saver as it does not re-
quire winding the specimen. These
permeameters have been used con-
tinuously in the Laboratories in
the development of new magnetic
alloys and at the Hawthorne plant
of the Western Electric Company
in the inspection of magnetic
cores. He also developed the perm-
eameter furnace for measuring a.c.
permeability at elevated tempera-
tures. Patents have been issued to
him relating to loading coils, mag-
netic testing apparatus and mag-
netic materials. Since 1917 he has
investigated about twenty-five hun-
dred alloys with different com-
positions. On account of his exten-
sive knowledge of these alloys he
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acts as consultant in problems re-
lating to their properties and uses.

Mr. Kelsall’s son, Avery C. Kel-
sall, is a member of the sophomore
class at Rose.

W eddings

Wedding vows of Miss Jeanette
Turk, attractive and popular
daughter of Mr. and Mrs. Paul E.
Turk of Terre Haute, and Fred W.
Wiles of Akron, Ohio, son of Mr.
and Mrs. W. D. Wiles of Struthers,
Ohio, were heard at 4 o’clock
Saturday afternoon, October ninth,
in the presence of the immediate
families.

An informal reception was held
following the ceremony for the
young friends of the couple. Mr.
and Mrs. Wiles left early that eve-
ning on their wedding trip east.
They will make their home in
Akron, Ohio.

Mrs. Wiles is a graduate of the
Indiana State Teachers College,
and for the past two years she has
been connected with the WPA
offices in Terre Haute and in La-
fayette, Ind. Mr. Wiles is a grad-
uate of Rose, class of ’35, and is
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