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with the methods and materials it uses. The new

laboratories of the department of civil engineering
are the most recent evidence of growth at Rose. In
a few months, when equipment has been installed,
the work of this department will be definitely strength-

ened, and students of all courses will benefit from it.

ROSE POLYTECHNIC INSTITUTE

TERRE HAUTE, INDIANA

[
Education 1s constantly changing and growing.
An educational institution must change and grow
i
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Surveying
T his

Issue

HE Technic is especially proud to

present as its lead article this
month Mr. Barrick’s original work
on the heat of formation and com-
bustion of organic compounds. The
method developed and set forth by
Mr. Barrick is, so far as we have
been able to determine, the simplest
and best method yet devised for such
determinations. Every chemical en-
gineer should read it.

YDROGEN cooled electrical

equipment, once a laboratory
curiosity, has become one of the
more promising methods for increas-
ing efficiencies. Mr. Smilanic tells
how hydrogen cooled generators
operate and why they are better.

AME and fortune await the man
who can make fuel briquetting
commercially feasible in the United
States. Mr. Pies explains what
work has been done in this field and
what obstacles must be overcome to
make fuel briquetting a successful
industrial operation in this country.

HE COVER, a photograph of

Deming Hall taken by Mr.
Howard White, is one of the finest
campus pictures taken at Rose for
many years.

—R. S. K.
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Heat of Combustion and Formation
of Organic Compounds

by Gaylord L. Barrick, ch., 39

N 1925 Dr. M. S. Kharasch an-
nounced a method by which the
heat of combustion of an organic
compound could be calculated from
its structural formula. This method
was based on the assumption that
the heat of combustion of any or-
ganic compound is equal to the
product of the number of electrons
interdisplaced by oxygen upon com-
bustion and a constant plus certain
corrections for strained or abnormal
structures. The constant and cor-
rection factors were arrived at by a
critical study of an abundance of
data on the heat of combustion of
organic compounds furnished by a
host of experimenters in the field.
This method becomes somewhat in-
volved for a complicated compound
of high molecular weight where a
large number of electrons must be
counted and several corrections for
structure made. The purpose of this
paper is to present a method by
means of which the computation of
heats of combustion might be sim-
plified and which will furnish a
simple means of calculating heats
of formation of organic compounds.
If one arranges the first few mem-
bers of any homologous series with
their corresponding heats of com-
bustion in order of increasing mole-
cular weight, it becomes evident
that each addition of the homologue
increases the heat of combustion by
a constant amount. A mathematical
expression for the heat of combus-
tion of any member of the series
would be of the form Q=ndQ-}k,
where Q is the heat of combustion
of the member, n is some expression
designating the member, dQ is the
constant difference for the series,
and k is a constant peculiar to the
series. Since there are two un-
knowns in the above equation, the
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heats of combustion of at least two
members of the series must be
known in order to evaluate the con-
stants. The heats of combustion of
other members of the series, if
known, may be used as a check on
the equation.

As a demonstration of the method
the equations for the alkane, prim-

For the first time in print, the
TECHNIC presents a simple
method of calculating heats of com-
bustion and formation of organic
compounds. Mr. Barrick has de-
veloped these linear relationships
from available experimental data
and older, more complex equations.
The methods outlined in this article
should prove invaluable in future
calculations of organic technology.

All or any part of this article
may be reprinted only by permis-
sion of the Technic and Mr. Bar-
rick.

|
ary alcohol, ketone, and benzenoid
homologous series will be derived.
The necessary data are contained in
Table 1.

In all, about eighteen of these
equations were developed by the

writer. These will be included in
Table 2.

As an illustration of the usefulness
of these equations, the heat of com-
bustion of the hypothetical alkane
hydrocarbon C;y0H:¢: will be com-
puted. The equation for this series
is Q@=156.3n+52.1, where n is 100
for the above compound. Substitu-
tion of this value into the equation
gives a result of 15,682.1 kg. cal. as
the heat of combustion of one mole
of this substance. The method pro-
posed by Dr. Kharasch would have
required the counting of no less than
602 electrons for this compound.

These equations lead to a very
simple method for computing heats

of formation of organic compounds.
By expressing the heat of combus-
tion of the elemental constituents of
a compound in terms of the number
of carbon atoms in the molecule and
subtracting from this the general
equation for the heat of combustion
of the series to which the compound
belongs, a very simple equation giv-
ing the heat of formation of any
member of the series is obtained. As
a demonstration of the procedure,
the equation giving the heat of for-
mation of any member of the alkane
series will be derived. The generic
formula for this series is C,Hos,.o.
It is evident that the heat of com-
bustion of the elemental constitu-
ents of this compound can be 2x-
pressed as 94.4n-}2x34.2n-}-2x34.2
kg. cal.,, where 94.4 is the heat of
combustion of one atomic weight of
carbon and 34.2 is the corresponding
value for hydrogen. The result upon
collecting terms above is 162.8n-
68.4 kg. cal. per molecular weight.
Subtracting from this the heat of
combustion equation Q=166.5n--
92.1 results in the heat of formation
equation H=6.5n-416.3 kg. cal. per
mole, where n is the total number of
carbon atoms in the molecule. As
an illustration of the use of such an
equation, the heat of formation of
stearic acid, C{;H3;COOH, will be
computed. Reference to the table of
heat of formation equations (Table
2) shows that the equation covering
saturated aliphatic acids is H=6.5n
+104.2 kg. cal. per mole. The total
number of carbon atoms in a mole-
cule of stearic acid is 18 so that the
heat of formation of one mole of
stearic acid is given by H=6.5-
184104.2—221.2 kg. calories.

These heat of formation equations
lead to the simple calculation of the
heat of formation of the wvarious

Page: 3




TABLE 1.
ALKANE SERIES.

Formula n
CH 7!

Name
Methane
Ethane C.Hg 2

Propane CsHy 3

Q
208 4

364.7
521.0

PriMARY ALCOHOLS

Ethyl C.H,0H 2

Propyl C;H;OH 3

169.3
325.6

481.9

KETONE SERIES

Formula n
(CH3) .CO 3

Name
Acetone
Diethyl (C.H;) .CO 5

Dipropyl (C3H;) .CO 7

Q
423.3

735.9
1948.5

BENZENOID SERIES

CeHs 6

Benzene

Toluene C.H;g (!

Xylene CsHio 8

781.5

152.8
934.3 -135.3
152.8

1087.1 -135.3

Upon substitution of the above values into the general equation, the fol-

lowing formulas result:
Alkane
Alcohol
Ketone
Benzenoid

Q=156.3n
Q=156.3n
Q=156.3n
Q=152.8n

cal. per mole 18°C
cal. per mole 18°C
cal. per mole 18°C
cal. per mole 18°C

+ 521 kg.
+ 13.0 kg.
— 456 kg.
— 135.3 kg.

TABLE 2.
GENERAL EQuaTioNs FOrR HEAT oF COMBUSTION AND FERMATION

Formula
CnH, n+-2
CnH'.'n
CHHAI.'H-'_’
CnH‘.’n

CHHL‘n—G
CnH:.’n—l'_’
CnH:.!nA]?(
CnH'.’n-!-\]OH
CrHon1:COH
(CuHA:.’n-l-l) ._’CO
C,Hz,3,COOH
COOH (CH,) ,COOH
Ethers (CnH:IwH ) '.'O
Esters (C.Hzop1) :COO
Acid anhydride (C.H:,41CO) -0

Name

Alkane
Alkene
Alkine
Cyclo-alkane
Benzenoid
Benzenoid
Benzenoid
Alcohols (mono)
Aldehydes
Ketones
Acids (mono)
Acids (di)

bonds. For example, the heat of
formation of the C-H bond can be
found by dividing the heat of forma-
tion of methane by four. The heat
of formation of the C-C bond can
then be found by subtracting six
times the value of the C-H bond
from the heat of formation of ethane.
In this manner it was found that the

Pasgeée 4

Q H
156.3N+ 52.1 6.5N-+ 16.3
156.3N+ 13.0 6.5N— 13.0
156.3N— 6.5 6.5N— 61.9
156.3N 6.5N
152.8N—135.3 10.0N— 69.9
152.8N—290.6 10.0N—119.8
152.8N—433.9 10.0N—181.7
156.3N4 13.0 6.5N 55.4
156.3N— 38.8 6.5N-- 38.8
156.3N— 45.6 6.5N 45.6
156.3N—104.2 6.5N+-104.2
156.3N—260.5 6.5N+192.5
156.3N+ 19.5 6.5N-+ 48.9
156.3N— 87.7 6.5N- 87.7
156.3N—198.4 6.5N+-130.0

heat of formation of the C-H bond
was 5.7 kg. calories per mole per
bond and the value for the C-C bond
was -4.9 kg. calories per mole per
bond. The negative value indicates
a heat absorption upon formation
while the positive value indicates a
heat evolution upon formation of the
bond. Values for double, triple, and

other types of bonds may be found
in a similar manner.

It will be noted that no method
for computing heats of combustion
of compounds containing combina-
tions of both aliphatic and aromatic
groups has been mentioned. It was
found that such a compound could
be divided into simple groups and
that the heat of combustion of the
compound could be expressed as the
algebraic sum of the heats of com-
bustion of the constituent groups.
It was found necessary to evaluate
these groups in steps and to assign
to a basic group a value to be used
as a standard. It was found con-
venient to use the methyl group as
a standard. Its value was found by
dividing the heat of combustion of
ethane by two. The OH group was
evaluated by subtracting the value
of the methyl group from the heat
of combustion of methyl alcohol.
The value of the benzenoid radical
was found by subtracting the value
of the methyl group from the heat
of combustion of toluene.

As can be expected, this method
of computing heats of combustion
becomes quite involved for compli-
cated molecules and leaves much to
be desired. One factor which com-
plicates the situation is that certain
groups have a value when connected
to a primary or secondary carbon
that is different when connected to
a tertiary carbon atom.

As a demonstration of the pro-
cedure in computing the heat of
combustion of a mixed compound by
this method, the heat of combustion
of carvacrol will be calculated. The
formula for carvacrol is CH3Cg-
H;OHCH(CH;),(1,2,4). It is seen
that there are present three CH,
groups, one CH group, one OH
group, and one Cg¢H; group. By
multiplying the value for each group
by the number of times it appears
in the molecule and adding, the heat
of combustion is found. This value
is found to be 1351.1 kg. calories per
mole. As stated before, this method
leaves much to be desired and is not
to be recommended to any great
extent.

Although other methods for com-

Continued on Page 25
g
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Hydrogen Cooled Electrical Machines

by Nicholas A. Smilanic, e., 40

NGINEERS responsible for the

design, construction, and per-
formance of electrical machines al-
ways have considered the problem
of ventilating these machines to be
important. The outstanding progress
that has been made toward obtain-
ing a better solution of this problem
embraces two principal features:
first, a material reduction of the
losses; second, the development of
more effective methods of dissipat-
ing them. From the beginning of the
industry, air has been used almost
universally as the cooling medium
for all classes of rotating electrical
machines. Since air is the most
plentiful and the cheapest of all
gases and an efficient heat transfer
medium, it undoubtedly will con-
tinue to be used as the coolant for
the major number of classes of such
machines in the future.

The development of air-ventila-
tion of the larger and more im-
portant electrical machines can be
grouped chronologically into three
main periods. During the first and
earliest period, a continuous stream
of cooling air was carried to the
machine through intake ducts,
passed through the unit, and dis-
charged through the outlet ducts to
regions beyond the source of supply.
The principal disadvantage of such
a system was that the air available
at the site of utilization usually was
contaminated with dirt and other
solid impurities. In the second
period, a move toward the allevia-
tion of this difficulty was the intro-
duction of the air filtering devices
in the incoming air ducts. Such de-
vices were reasonably effective, and
actually they removed a large pro-
portion of the solid impurities. Even
with a relatively small amount of
the dirt remaining in the air, the
quantity of such material carried
into the machine during a year's
time was enormous, particularly in
machines in fuel burning stations.
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In the third and present stage of the
development, the closed circuit ven-
tilating system with the surface
type air cooler or heat exchanger is
used. Since in this system the cool-
ing air is recirculated, a relatively
small amount of dirt is carried into
the machine to clog ventilating pass-
ages, coat ventilating surfaces and
reduce heat transfer coefficients, and
be deposited on the surfaces of the
coils. A further refinement of this
system was obtained by introducing
a make-up air filter at a low pres-

Although air has been and prob- ‘
ably will continue to be the coolant
for the majority of electrical gen-
erators, hydrogen is becoming pre-
ferred in a great many installa-
tions. Hydrogen gas in a closed
system may be so concentrated as
to be non-explosive, and it ad-
mittedly permits better and more
eflicient operation.

sure zone in the ventilating system
for filtering the air required to com-
pensate for the outward leakage at
the sections above atmospheric
pressures. The use of the closed cir-
cuit ventilating system, with air
coolers and make-up air filters, is
considered to be a development of
far-reaching importance in improv-
ing the performance of both the
stator and rotor windings, and in re-
ducing the maintenance expense and
fire hazard due to winding failures.

V entilation Problems

The three most important factors
that are closely related to the prob-
lem of the ventilation of electrical
machines are: loss per unit of
weight or volume of material, loss
per unit of output, and maintenance
cost per unit of time. The use of
gases other than air has been inves-
tigated by many during the past
several years to determine their
effect on these factors. Since it is
possible to eliminate completely the

item of uncleanliness by adopting a
gas-tight housing structure, all gases
can be placed on the same relative
basis from this standpoint. In gen-
eral, the use of gases having ap-
proximately the same densities as
has air, or greater densities, con-
tributes a negligible amount in in-
creasing either efficiency or the unit
output but may have a great in-
fluence on maintenance costs. Non-
inflammable gases such as nitrogen,
carbon dioxide, and flue gas would
eliminate completely the oxidation
effects on organic materials and the
fire hazard. In most cases the evalua-
tion of the gains from this factor
alone would not justify the use of
these gases as coolants of rotating
electrical machines.

Hydrogen vs. Other Gases

Hydrogen and helium are the two
common gases that are appreciably
lighter than air. Helium is inert and
non-inflammable and in these con-
siderations would be an ideal
ventilating medium. Because of its
scarcity and cost, however, it cannot
be considered as an available cool-
ing medium. On the contrary, hy-
drogen can be obtained in unlimited
quantities at relatively low cost, and
it is a more desirable cooling
medium than helium because of its
lower density and better thermal
characteristics. Commercial hydro-
gen has, moreover, the degree of
purity desired and needed for the
cooling purposes. It is inert, non-
explosive, and will not support con:-
bustion. In general, it may be stated
that at present hydrogen is the most
desirable gas that can be used as
the cooling medium for certain types
of rotating electrical machines. The
relative values of the principal char-
acteristics of air and hydrogen that
intimately concern the ventilation
problem are given in the table be-
low:
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Air H,

1.00 6.6900
1.00 0.0696
1.00 14.3500

Cooling Gas
Thermal conductivity
Density
Specific heat
Heat capacity 1.00 0.8960
Heat transfer 1.00 1.5100

A clear visualization of the possi-
ble reduction in losses may be ob-
tained by considering a particular
type of machine operating under the
load conditions in air and in hydro-
gen, with the volume and pressure
of the gas under static conditions
maintained the same for
both conditions. In the ma-
chine losses will be (e-b)
per cent of the output,
where the term b repre-
sents the windage, friction,
and ventilation losses, and
the term a represents all
other losses. Since the
windage, friction, and ven-
tilation losses depend di-
rectly upon the density of
the cooling medium, these
losses will be reduced nine-
ty per cent when the ma-
chine is operated in hydro-
gen because the gas density
is ten per cent of that of
air. This is a fundamental
relation that applies to any
type of machine.

Elimination of Explosions

Since a mixture of hydrogen and
air is explosive over a wide range
of proportions, the design of the
machine and the operating pro-
cedure are such that explosive mix-
tures are not possible under any
conditions. A mixture of air and
hydrogen will not explode if it con-
tains less than 9.5 per cent or more
than 74 per cent of hydrogen by
volume. The explosive range is then
from 10 per cent of hydrogen and
90 per cent air to 75 per cent hydro-
gen and 25 per cent air.

In order to provide for some un-
foreseen condition brought about by
the failure to follow the defined pro-
cedure, it has been deemed advisable
to design hydrogen cooled machines
to be explosive safe. Although the
danger of an explosion is admittedly
remote, it may be worth the while

Page 6

considering what the results would
be. The total energy available of
hydrogen in the shell of a 15,000-
kva condenser, containing the most
explosive mixture of air and hydro-
gen, is about equivalent to that con-
tained in seven pounds of coal. With
this mixture at approximately atmos-
pheric pressure and starting with
normal operating temperature, it is
estimated that the explosive pres-
sure cannot exceed 100 pounds per
square inch. The product of the ex-

Cut courtesy General Electric

Hydrogen Cooled 2500-kw Generator

plosion is water, and unless its tem-
perature is maintained by a continu-
ing input of energy, condensation and
consequent reduction in pressure
will occur.

It is necessary in fixing the design
features and operating procedure of
hydrogen cooled machines to follow
conservative and safe practices. The
four principal requirements of the
hydrogen control equipment are de-
termined by the running, standstill,
gas filling, and gas emptying condi-
tions. In filling or emptying the
housing, it is considered necessary
to use an inert gas such as carbon
dioxide or nitrogen to make the
initial displacement, so that there
will not be any mixing of hydrogen
and air in performing these opera-
tions. The primary functions of the
hydrogen control equipment are to
provide for manual scavenging and
filling the machine housing with

hydrogen, to maintain a predeter-
mined purity and pressure of hydro-
gen in the machine housing by
admitting hydrogen to the equip-
ment, and to give warning of im-
proper operation and failure. A dia-
gram of typical control equipment
is given in Figures 1 and 2.

Machines Suitable for
Hydrogen Cooling

Electrical machines that operate
at high speeds and have high wind-
age, friction, and ventila-
tion losses are suitable in-
herently for cooling with
hydrogen. This -classifica-
tion includes synchronous
condensers, frequency con-
verters, and turbine gen-
erators. From the construc-
tion standpoint, these types
of machines can be ar-
ranged in two groups, one
in which the complete unit
can be enclosed in a metal-
lic housing, and another in
which it is necessary for
shafts to extend through
the housing. Synchronous
condensers and frequency
converters are complete
units in themselves and can
be completely enclosed,
whereas turbine generators require
shaft extensions for mechanical con-
nection to prime movers and have
entirely different cooling reql;ire-
ments.

Hydrogen cooling has been used
for synchronous condensers for sev-
eral years, and the units now giving
satisfactory service have a total
capacity of several hundred thou-
sand kilovolt-amperes. With this
class of equipment, in which there
is no energy transformation, the
principal stability requirement is
that synchronous relations with the
system be maintained during oper-
ating conditions and under reason-
able transient system disturbances.
It is not necessary to build such
machines with high synchronizing or
pull-out capacity. Hence, synchron-
ous condensers offer the greatest
possibilities with hydrogen cooling
for obtaining maximum output per

The Rose Technile




unit of material and minimum losses
per unit of output. Actual experi-
ence in design, manufacture, and
operation of hydrogen cooled syn-
chronous condensers has demon-
strated that a housing structure can
be fabricated from good quality steel
plate with permanent joints made
gas-tight by electric welding.

The frequency converter gradu-
ally is supplanting direct generation
as the method of obtaining special
frequencies for transportation and
industrial applications. The principal
frequency converter application has
been the conversion from 60 to 25
cycles per second, for which a syn-
chronous speed of 300 rpm is re-
quired. At this speed the windage,
friction, and ventilation losses with
air cooling are lower than for the
synchronous condenser that can be
built for the higher speeds, and the
use of hydrogen results in a smaller
saving in losses. The economic fac-
tors that justify the use of hydrogen
cooling for frequency converters
are the same as for synchronous con-
densers. At the present time there
are a number of hydrogen cooled
frequency converters in service, and
it is expected that the use of hydro-

gen cooling will become standard
practice for large units of this type
in the future.

Interest in the application of high-
temperature, high-pressure turbines
superimposed on existing generating
units has increased rapidly during
the past few years. This type of
steam turbine is easier to build for
3600 rpm than for a speed of 1800
rpm because smaller masses and
dimensions can be used. As a result,
development of this type of turbine
has made it necessary to build 3600-
rpm generators for ratings much
larger than previously were consid-
ered feasible. Hydrogen cooling of
3600-rpm turbine generators is of
outstanding importance because of
the present need for ratings larger
than can be obtained with air cool-
ing. Hydrogen cooling, together with
its improvement in cleanliness, in-
troduces possibilities for making
significant improvements in con-
struction and ventilation. On the
basis of the present status of hydro-
gen cooling for 3600-rpm turbine
generators, machines rated as high
as 75,000 kva, 0.8 power factor, and
with unity short-circuit ratio can be
built; and, from investigations in

progress, it is expected that it will
be feasible to build a machine of any
rating that may be required in the
immediate future.

T he Advantages of
Hydrogen Cooling

In conclusion, the principal ad-
vantages resulting from the use of
hydrogen as a coolant are as fol-
lows:

1. The density of hydrogen is
approximately 7 per cent that of air.
Since windage losses are directly
proportional to the density of the
gas, the losses caused by a body
rotating in hydrogen are only 7 per
cent of those for a body rotating in
air.

2. The thermal conductivity of
hydrogen is about seven times that
of air. Consequently, heat passes
across small spaces between insula-
tion and core and between the
laminations themselves much more
readily than with air-cooled ma-
chines. As a result, for a given heat
transfer the temperature rise from
core surface to the copper is less in
hydrogen than in air.

(Continued on Page 27

Briquetted Fuels

by John R. Pies, e., 39

RIQUETTING is the forming of

a cheap fuel of generally low
heating value into a fuel of high
quality by proper treatment and
subsequent compressing into brick-
like forms.

The briquetting industry has been
chiefly developed in foreign coun-
tries; the most important develop-
ments have been made in Europe
and England. In Germany briquet-
ted fuel is undoubtedly one of the
main fuels. The magnitude of the
industry in that country may be
shown by the fact that in 1910 Ger-
many produced 19,561,494 metric
tons (21,575,000 short tons).

Canada has also considered de-
veloping the briquetting industry.

November, 1938

Although coal briquetting has
been commercially successful in
Europe, it has never really passed
the experimental stage in the
United States. This does not, how-
ever, mean that it never will. The
technology of coal briquetting has
reached a point where it borders
on economic success, and it is very
possible that a new solution to but
one of the problems presented
would supply sufficient impetus to
change failure to success.

In normal times before 1921 western
Canada purchased about 500,000
tons of anthracite costing the con-
sumers about $6,000,000. Underlying
Saskatchewan are large deposits of
poor lignite. This lignite is an excel-
lent source of fuel for briquetting.

It can readily be seen that the de-
velopment of this industry on a large
scale in Canada would help its in-
habitants immensely although our
anthracite markets would suffer.

Fuels Suitable for Briquetting

Almost any slack from various
coals can be briquetted, but of major
importance is lignite. Lignite is a
brown coal of woody texture and is
given to crumbling upon subsequent
drying. This tendency to crumble
along with the high moisture con-
tent which renders the fuel low in
Btu rating makes lignite a poor
fuel of little value as it is mined.
Yet with proper briquetting the fuel
can be made equal to the best of
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coals and superior to many.

The lignite states, North Dakota,
South Dakota, and Montana, as a
general rule have no other solid fuel.
Coal is shipped 1000 miles. If bri-
quetting could be introduced, a sav-
ing of $800,000 per year could be
made in freight charges alone. The
movement of 1200 engines and 50,000
cars would be avoided. The railroad
tonnage does not, of course, include
the 1,500,000 tons of anthracite
which are shipped most of the way
via the great lakes. These figures are
enough to indicate the scale on
which the industry could be devel-
oped in our own country and the
tremendous saving that could be in-
troduced for the people of these
particular states.

Choice of Binders

The choosing of a binder should
be governed by good economics and
consideration of the material at
hand. The problem of briquetting is
not always to produce the best
possible briquet, but to produce at
a profit a briquet of satisfactory
grade for the use intended.

The qualities desired in a binder
are:

A. It must be cheap and allow

profits.

B. It must bind strongly and
produce a briquet sufficiently
hard but not too brittle.

It must hold the briquet to-
gether satisfactorily in the
fire.

It must produce a briquet
sufficiently waterproof for the
use intended.

It should not cause smoke or
foul smelling or corrosive
gases or foul the flues.

Asphalt is the cheapest binder,
about four per cent being sufficient,
its cost ranging from forty-five to
sixty cents per ton produced. As-
phalt can be had in California,
Texas, and adjacent territory.

Water gas tar pitch comes second
with a cost of from fifty to sixty
cents, and is available in oil produc-
ing regions.

Coal tar is next with a cost of
from sixty-five to ninety cents. It is
widely available.

Q
b

Other binders of local importance
are natural asphalts and tars and
products obtained from wood dis-
tillation.

Lignite, generally being hard to
briquet, is best briquetted by use of
one per cent starch or sulfite liquor
from paper manufacture or inor-
ganic magnesia as a binder.

Standard Tests and Properties

Various tests for briquets have
been devised. Physical tests de-
termine the hardness of the briquet
and its resistance to weathering.
The weathering test consists of plac-
ing the briquet out in the weather
and observing it from day to day
and noting the length of the period
before the briquet begins to show
signs of weathering.

The lignite can be tested for
natural binding matter by use of a
Soxhlet apparatus in which the ma-
terial is dissolved in carbon disul-
fide, and analyzed quantitatively.

A proximate analysis of a bri-
quetted lignite shows moisture
8.07%, volatile 37.31%, fixed carbon
35.87%, and ash 18.75%. This
analysis will vary according to the
binder used and the particular lig-
nite chosen.

Good briquets are characterized
by: (a) coherence such that loss in-
curred by handling does not exceed
five per cent; an increase in binder
and briquetting pressure increases
the coherence and incidentally the
cost also; (b) hardness and tough-
ness depend upon use; a very hard
briquet is also very brittle; (c)
density is generally specified at 1.19;
(d) weathering qualities should be
such that long exposure is not harm-
ful; the denser briquets are more
resistant; (e) absorption of water
should not exceed 3%; (f) in burn-
ing there should be a clear intense
flame free of smoke, and the briquet
should retain its shape.

Advantages and
Commercial Aspects

Briquets possess many advantages
as a fuel. Regular and thorough
combustion is obtained along with
less smoke. The fuel does not cake
and cut off the supply of air to the

upper burning surface of the coal
bed. The ash is fine and free of
clinkers, and less care of the fire is
required. The evaporative power is
greater than ordinary coal, and
steam can be more quickly and
easily generated. Higher rates of
combustion are possible. Loss by
breakage during shipping is less
than run of mine coal. The spon-
taneous combustion danger is elim-
inated. The block shaped briquets
can be piled to occupy less space
than run of mine coal.

In spite of the advantages of the
fuel the industry has failed to ob-
tain strong footing in the United
States for reasons that are not a
fault of the fuel itself. Many of the
plants were promoters’ schemes, no
attempt being made to build the
plants. Attempts were made to de-
velop a new binding material or a
new press without proper apprecia-
tion of the principles involved.
Plants were poorly situated for
marketing briquets, and the briquets
produced were often inferior. Con-
siderable sales resistance was en-
countered since dealers were afraid
that the new fuel would supplant
the old. Some even insisted that bri-
quets were dirt and of no heating
value. Uncertainty in the supply of
raw fuel for binder caused much
trouble. Lack of proper technical
supervision played its part. Another
of the major causes of failure was
the cheap relative price of bitumi-
nous coal, especially the small dif-
ference between the price of lump
and slack.

It may be inferred, however, that
there is still a great opportunity for
the development of the industry in
the United States by considering the
situation in the western lignite
states. Here a saving of several hun-
dred thousand dollars could be
effected on freight charges yearly.
Undoubtedly some of this saving
could be used for the development
of the industry. Consequently it
seems that there is still ample op-
portunity for those properly inter-
ested and technically trained to de-
velop this industry to a point where
it will be of great importance.

The
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FROM

THE

PRESIDENTS
PEN

The Editor of the Technic has
very kindly offered space for in-
formal discussions of college and
other matters. The offer is sincerely
appreciated and accepted with
thanks. There will be no attempt to
compete with the humor page, but
it is hoped that the paragraphs will
not be too dry. If there is a dearth of
ideas, the column will be abbreviat-
ed or omitted. And in any event I
can assure you this will not be a
complaint bureau; if I cannot find
anything else, I most certainly will
not find fault.

The agreement to outlaw the tra-
ditional guerilla warfare between
Rose and State is the most construc-
tive and sane piece of legislation the
students have passed in many years.
The Student Council, and especially
its chairman, Edd Coons, deserve
great credit for preparing and pre-
senting the resolutions to the under-
graduates. All those who addressed
the meeting had important shares,
also, in carrying the proposal
through to unanimous adoption. At
the present writing there has been
no opportunity, on account of holi-
days, for the students at State to
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consider the agreement, but there is
reason to anticipate a cordial re-
ception and favorable action.

A short period of genuine ob-
servance of the spirit of the agree-
ment will build up a feeling of
friendly rivalry between the two
student groups, and the seeming
antagonism which occasionally pro-
voked dangerous struggles will be
a thing of the past. College trained
men must provide a major part of
the leadership in this democracy in
the years ahead, or there will be
little hope of solving the complicated
problems of government and indus-
try. It is prophetically promising,
therefore, when undergraduates act
courageously and intelligently on a
difficult problem of intercollegiate
relations.

The railroads have received a re-
buff in connection with their pro-
posed fifteen per cent reduction of
wages. Weaker roads are failing to
earn fixed charges, and sometimes
actual operating expenses are not
covered. Receiverships have a his-
tory cf long, difficult, and expensive
readjustments. More are to be avoid-
ed if possible; there are too many
now.

It is probable that each railroad
should be permitted to work out its
own solution and be granted special
treatment by the Interstate Com-
merce Commission. Uniformity of
I. C. C. rulings is not necessarily
fair or wise. Wage reductions may
be required and reasonable in some
instances; in other cases they might
be only temporary expedients. Some
railroads undoubtedly should aban-
don unproductive mileage regardless
of local protests. Some should com-
bine to offer joint or supplementary
rather than competing service. Some
should scale down their debt to
lessen the burden of fixed charges,
and bondholders would do well to
accept reasonable proposals from
the managements rather than to be-
come involved in receiverships.

The purpose of these remarks is
to emphasize the complexity of the
railroad situation and to urge the
students to follow news releases
closely. The rail transportation prob-
lem is a major difficulty in American
industry, and every engineer should
be familiar with its current status.

D3/ tie
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Bed-Time Story

That curiosity which was so hard
on the cat will not get you. No in-
deed, not if we can help it. We are
going to satisfy right here and now
that burning curiosity you have al-
ways had as to how and why the
TECHNIC is so expertly and effi-
ciently published. (Hold your damn
tongues for at least another para-
graph, gentle engineers.)

It’s really very simple. Immediate-
ly after an issue has been distrib-
uted, the entire staff—even as so
many beavers—gets to work, tidies
up shop, and very promptly goes
forth in search of mew material.
A veritable wealth of copy and ad-
vertising is invariably harvested
from students, alumni, faculty mem-
bers, and innumerable other sources
and presented to the editor always
substantially in advance of the dead-
line. The editor selects only the very
best parts of the copy for use in the
magazine and discards the rest. This
cream of the copy is given to the
printer, who immediately shouts,
“Drop everything—here comes the
TECHNIC,” and almost simultan-
eously appears with the galley

proofs, which are the first impres-
sions of the type, printed in long
narrow columns. The editorial staff
promptly forgets everything else and
makes exacting corrections on these
sheets, which are practically flaw-
less. After being corrected, the gal-
ley proofs are clipped to the desired
length and pasted on blank page-
sized sheets, forming the dummy
copy. This is again sent to the printer
who eagerly composes the pages ac-
cording to the dummy. He returns
the page proofs, and once more the
proof-readers function smoothly and
catch the few small errors which oc-
casionally appear. The pages, as
usual, all come out even. The error-
less page proofs are then returned to
the printer, the forms are corrected,
and the editor gets his daily ten
hours of sleep.

Almost before we know it, the
TECHNIC is out a week ahead of
time. The circulation department
snaps into action and dispatches
copies to subscribers, advertisers,
other colleges, exchange bureaus,
and high schools. During this time
the business manager, who has effi-
ciently managed his department,

prepares and turns in a statement to
the effect that advertising revenue
is growing by leaps and bounds, and
the magazine is making money faster
than it can possibly spend it. With
th's fact in mind, the editor returns
to his studies of the finer points of
journalism.

The standards and efficient opera-
tion of the TECHNIC are possible
only through the fine cooperation re-
ceived from its readers. Without
the vast quantities of editorial con-
tributions and constructive criti-
cisms given us, we could scarcely
operate.

This, an accurate rendition of the
facts concerning the TECHNIC, was
prepared in order that you might
better understand and appreciate
your magazine.

—J. E. T.

Anyone believing this rot will
please stand on his head in front of
the between the
hours of three and four o’clock some
Sunday next December and prepare
to be interviewed by the squirrels.

—The Editor

main entrance

A College Flag

During the windstorm of the fall
of 1936 the flag pole donated to the
school by the class of 1927 was
broken off near its base. Between
then and now some effort has been
made to replace the pole, but it
seems that there has been much
laxity shown by college officials in
the matter. Some definite action
should be taken soon.

When we do again have a pole
upon which to demonstrate that the
college recognizes the United States
Government, we could also express
a little pride in our school by having
a school flag fly under the United
States flag. A not too elaborate flag
would be inexpensive and would at
least inform the world that we have
a flag. It would also show that next
to the United States Government the
college comes first in our thoughts,
actions, and loyalties. To an out-
sider the pride thus displayed in our
school could seem nothing else but
pride that was thoroughly justified.

—E. A. C.
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RIGHT or WRONG?

A 2-minute test for telephone users

1. The current used to transmit the 2. Wire in use in the Bell System 3. Old telephone directories are
voice by telephone is the most deli- would go around the world more collected in order to sell them for
cate current in common use. than 3000 times. waste paper.

RIGHT 1 WRONG O RIGHT 0 WRONG O RIGHT 0 WRONG QO

4. Any Bell telephone can be con- 5. The average time for making long 6. Low rates for out-of-town calls to
nected with more than 907 of the distance telephone connections is 3 most points are available after 7
world’s telephones. minutes. P. M. and all day Sunday.

RIGHT 0 WRONG O RIGHT 1 WRONG O RIGHT 0 WRONG O

ANSWERS . ..
DON’'T LOOK NOW!
Old books are col-

Dr. Bell once talked through the
WRONG. Many changes in

bodies of six college professors

hooked up as part of the circuit.
the world more than 3200 times.

telephone numbers are constantly
lected to eliminate sources of

of ships at sea—93% of the world’s
6. RIGHT. Why not telephone

5. WRONG. The average is 1%
home tonight?

70 foreign countries and a score
minutes.

1. RIGHT. It is so delicate that
2. RIGHT. It would go around
4. RIGHT. You can talk to some

wrong information.
telephones.

being made.

3.

BELL TELEPHONE
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Homecoming—October 29

Celebration of homecoming start-
ed a little earlier than usual this
year, when some enterprising seniors
contrived to get the majority of the
students excused from classes Fri-
day afternoon to decorate the cam-
pus. Yea, and verily, even though
many of ye loyal seniors did desert
us for points townward, the campus
was decorated by nightfall in our
colors of old rose and white and in
maroon and white for the opposition,
Earlham.

Friday night the R Men’s Associa-
tion held a dinner at Deming Hall.
The alumni letter men were issued
invitations and those that came en-
joyed an excellent chicken dinner.
Following the dessert of ice-cream
and cookies, Bob McKee, the presi-
dent of the association for this year,
introduced the oldest grad present,
W. Arnold Layman, class of '92, who
showed some interesting programs
of the track meets for the years he
was in school. At that time Rose was
the champion of the state. Each
alumnus was then asked to intro-
duce himself to the group, giving his
sports and years in school, and say-
ing anything else he wished to.
President Prentice then spoke brief-
ly on the merits of football, and the
meeting was adjourned for the
parade and bonfire.

The parade went off smoothly,
whereas in the past the custom of
taking “Rosie” through town has
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often resulted in minor skirmishes.
The parade this year, however, con-
sisted mainly of cars, and so moved
faster so that the people could get
back in time for the bonfire. There
was plenty of noise, and the fact

Around The
Campus

with

Chuck Howlett, e., '41

ham, the team we were to meet. Re-
freshments in the form of cider and
doughnuts were served by the R
Men’s Association and the Senior
Class. Having the fire the night be-
fore the game had the one big ad-

Photo by Davis

Homecoming: Rose kicks off to Earlham

that quite a few of the fellows had
dates added to the size of the parade
and added a certain feeling of im-
provement to the atmosphere of the
occasion.

The bonfire this year was a mas-
terpiece. The freshmen worked on
it for parts of two weeks, and having
much of the wood blown down on
the campus by the tornado, were
able to construct a sizable pile. The
little house which adorned the top
of the fire, as a gesture of friendship
this year, was not decorated with
epitaphs to the usual victim, Indiana
State Teachers College, but to Earl-

vantage that the football team was
able to see and enjoy it.

Saturday morning dawned to a
chorus of groans from the dormitory
freshmen, who were roused early by
the necessity for replacing all the
decorations on the campus. The
dampness of the night before had
ruined them. They worked all morn-
ing, and the finishing touches were
added to the grounds and the gym-
nasium just before game time.

Saturday afternoon featured ex-
cellent weather for the spectators
although it was a little warm for the
players. The weather was clear, the
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sun was shining, the Rose Military
Band was playing, and the colors of
the two schools fluttering in stream-
ers all about made the homecoming
game a great scene. The largest
crowd that has watched a Rose game
in years turned out to fill Lost Creek
Stadium and to see a brilliant vic-
tory by Rose over Earlham. In a last
half surge to supremacy the Rose
team made the final score 14-6 to
make complete the happiness of the
Rose partisans.

Following the game cider and hot-
dogs were supplied for the crowd by
the local chapter of Tau Beta Pi.

That night, to finish the celebra-
tion, the student body turned out
almost en masse for the Homecom-
ing Dance. The dance was held in
the Rose Gymnasium, which was
very expertly decorated in a rustic
manner with corn shocks and a rail
fence between the tables and the
dancing floor. The walls were cov-
ered with rose and white bunting,
the lights with streamers, and the
orchestra stand was faced with
streamers bordering a picture of the

Photo by Drieke
Freshmen salaam to their sacred idol
during Homecoming

front of the building painted by
Malcolm Steele. Altogether, the dec-
orating committee did an excellent
job in the preparation for the dance,
and a large crowd attended to
dance to the music of Kenny Woods.

Merrit Noel was the General
Chairman of the dance, and Malcolm
Steele and Richard Weldele as co-
Chairman, with Gene Petty, William
Reddie, Paul Stark, and Franklin
Doenges, handled the decorations.
John Yaw was chairman of the
finance committee with Robert Bur-
ger, and the orchestra committee
consisted of Robert McKee, chair-
man, Robert Ladson, and Robert
Underwood.

November, 1938

Class Elections

The opening weeks of school at
Rose seemed to have featured elec-
tions. At least it seems that some
organization has been holding one
almost every other day. The ma-
jority of them are over now, and a
survey of the four most important,
the class elections, follows:

In the Senior Class George W.
Smith was elected President;
Charles G. Fuller, Vice-President;
and Franklin G. Doenges, the Sec-
retary-Treasurer. Robert P. McKee
and Edward O. Spahr were elected
as Athletic Representatives.

The Junior Class elected John W.
Quinn for its President; Robert S.
King for Vice-President, and Lloyd
O. Krause for Secretary-Treasurer.
The Athletic Representatives were
Chancellor Montgomery and Frank
G. Pearce.

Jonn L. Combs was elected the
President of the Sophomore Class
for the coming year, with George C.
Harper as Vice-President, and
George R. Schull as the Secretary-
Treasurer. Joseph W. Dreher and
Jack W. Giddens were elected Ath-
letic Representatives.

The Freshman Class, initiated for
the first time to the complex Hare
system of voting used in our elec-
tions, chose Robert D. Parr for its
President, Harold E. Bowsher for
Vice-President, and Harris E.
Murchison for Secretary-Treasurer.
The Athletic Representatives are
James Van Pelt and Earl F.
Michaels.

Besides the honor of being elected
a class officer, honor points are given
to each of these men, and the four
presidents are given seats on the
Student Council. Therefore, the
Rose Technic wishes to take this op-
portunity to congratulate these men.

Sergeant Burgess

Sergeant William Burgess
been assigned the positoin recently
vacated by Warrant Officer Sylvester
Kearns. He was born in North Caro-
lina, and after completing his high
school work, he attended Guilford

has

College, Guilford County, North
Carolina. He was a member of the

The Homecoming Bonfire—from
Friday afternoon to Saturday morning

Debating Club and ran the 220 yd.
dash while on the track team. He
then enlisted with Co. A of the
Fourth Engineers. When the unit
was disbanded in 1930, he was trans-
ferred to the Fifth Engineers at Fort
Belvoir, Virginia, where he re-
mained until his present assignment.
Sergeant Burgess is qualified as
an expert in rifle marksmanship.
His likable personality will make
him a popular instructor at Rose.

A LEE

The Rose branch of the American
Institute of Electrical Engineers held
its first meeting of the year Wednes-
day, October 12. Mr. Byron Kelso,
of the Class of '08, the speaker of the
evening, was introduced by Pro-
fessor Knipmeyer after a short busi-
ness discussion. Franklin Doenges,
the chairman of the A. I. E. E. at
Rose, gave a brief explanation of
the national organization. Professor
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Knipmeyer then gave a plea for
larger attendance, criticizing espe-
cially the Sophomores, to insure the
success of the meetings.

Mr. Kelso was a very intersting
speaker, having spent thirty years
as a civil engineer and globe trotter,
and included in his talk many ex-
periences with which to prove and
illustrate his points. His talk was
largely on his work in South Amer-
ica, and he displayed a small vase
of Aztec pottery and a gold piece
which he has carried in his pocket
for over 20 years. His friends, he
related, have warned him that he
shouldn’t just carry it around in
such casual fashion as it is worth
about $1500. Nevertheless, he has
continued to do so even throughout
his service in France during the
World War. These objects and the
story of how Mr. Kelso obtained
them were of especial interest.

In opposition to the popular idea
that South America is the place for
the college graduate to go to make
his fortune, Mr. Kelso emphatically
advises us not to go unless on con-
tract with some company in the
United States. Mr. Kelso also advises
that the engineer spend more of his
spare time on the cultural subjects
and those subjects on which he is
most uninformed.

The talk was very well received,
and the students seemed to be un-
willing for Mr. Kelso to stop talk-
ing, but finally all retired to the
laboratory for refreshments.

While the group munched on pea-
nuts, Mr. Kelso regaled them with
several more stories. Altogether, a
very enjoyable evening was spent at
the meeting, and anyone concerned
with electrical engineering should
not miss the future meetings.

Radio Club

The Rose Tech Radio Club held a
regular meeting during the assembly
hour, Thursday, October the thir-
teenth. Franklin Doenges, chairman,
opened the meeting by starting a
discussion of the progress on the
reinstallation of the code radio
station. The club, by working on
Saturday mornings, has taken down
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the old bent pole, and is working
toward the erection of a new mast.
The Radio Club hopes to have the
station in operation this fall.

An inspection tour of the equip-
ment followed. Professor Moench
put the club’s phone station WINAA
on the air and contacted a station
in Greencastle to show the fellows
the general procedure followed in
calling and talking to other ama-
teurs. The group then went through
the club room in the basement, mak-
ing a general inspection of the
equipment with which the club
works.

Plans have been made for the
Rose Radio Club to meet in con-
junction with the Wabash Valley
Radio Club the first Friday in
November. During this meeting the
efficiency of station WINAA is to
be tested, and a smaller station, such
as J. W. Dreher’s, will probably be
tested in comparison. Quite a bit of
valuable information will be avail-
able to anyone interested in radio,
and anyone curious to meet with a
group of “hams” should come out.

Franklin Doenges related an in-
teresting incident in connection with
amateur radio. It seems that Prof.
Moench has been wanting to im-
press upon Frank the practicability
of the amateur’s radio station, so
when Frank went home to Fort
Wayne Saturday, Oct. 22, “Hermie”
decided to call him. Frank did not
have a station, so Prof. Moench con-
tacted an amateur, Bob Long, who
lives about four blocks from the
Doenges home, who in turn relayed
the message. The message and the
reply were completed in a little
longer time than it would have
taken to telephone, but Frank said
it was a great surprise to receive a
“radiogram”; he didn’t think it could
be done so easily.

Rifle Club

The Rose Tech Rifle Club held its
election of officers Thursday, Octo-
ber 13. Bill Schilling and Ed Coons
were nominated for President, and
Ed Coons received the majority of
the votes to become president of the
club for the coming year. Stanley

Craig was unanimously elected
Vice-President by virtue of having
held the position last year, and
Maurice Fleming was elected Secre-
tary-Treasurer.

Maurice Johns was appointed
manager of the team for the year,
and since then he has been kept
busy issuing challenges and schedul-
ing matches. Plans are being made
for the Rose team to participate in
about 35 postal matches, and it is
hoped that some intercollegiate
shoulder-to-shoulder matches can be
scheduled.

The school’s indoor range, under
the able supervision of Sergeant
Burgess, is to be opened for firing
the fifth of November. The first two
weeks that the range is open will
be devoted largely to the Freshmen.
After that the competition for the
team will be opened and scores shot
each week. The team consists of the
ten high scoring men for each week,
and to make a letter in this sport
it is necessary that a man make an
average of 345 points, shooting four
positions, in at least 75% of the
matches. The first match is to be in
January.

Rose is doing something new this
year by entering a team in the
Wabash Rifle League. The teams in
the league are industrial teams, and
even though they shoot only two
positions, offhand and prone, they
will afford the Rose team a chance
to compete in shoulder-to-shoulder
matches against some stiff competi-
tion. This will put an emphasis on
competition which was lacking in
the postal matches as shot last year.
Rose plans to enter a team in this
league November 26.

A.S.M.E.

Thursday, October 6, the Rose
branch of the American Society of
Mechanical Engineers, expanded its
chapter by the addition of 14 new
members. This made a registration
of 100% of the Junior and Senior
Mechanicals. Malcolm A. Steele is
the student chairman for the year,
and during the meeting a program
committee to consist of George W.
Smith, Robert Underwood, and
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Maurice Fleming was appointed.

The group holds meetings once a
month, and is open to only the
Juniors and Seniors. Plans were
advanced for holding a joint meet-
ing with the A. I. E. E. for a special
program sometime in the near
future. It was announced at the
meeting that a State dinner meeting
of A. S. M. E. will be held at the
Rose Deming Hall on Wednesday,
November 16.

At each regular meeting in the
future a speech will be given by
some student. The student making
the best speech is to be entered as

the representative from Rose in the
competition at the meeting of the
Midwest Division of the Society in
Chicago next spring.

Farewell

The Sophomores recently doffed
their hats and waved a fond farewell
to another member of ’41. David
Roach, one of the more popular
members of the class, has recently
withdrawn from the school to take
advantage of an excellent oppor-
tunity of going to California. Roach
was a bit of a spark plug in the
Sophomore Electrical group and will
be missed. However, Dave, we wish
you the best of luck, and here’s to
seeing you soon.
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T he Incident of the Lions

Possibly you have heard that we
won our first football game. If you
read the newspapers or go to Rose
Tech you will have heard that we
have won several games. But the
first game was important. After
coach’s dubious pep talk before the
game the victory came as a surprise,
especially to the Freshmen. It put
them in a jubilant spirit, they de-
cided to celebrate, and thence it led
to intrigue and much tomfoolery.

The plot thickened. The scene was
the dormitory; the time was 3:00

This little lion was a bad little lion—

A. M. All was quiet when suddenly
noises were heard, and there en-
tered into the peaceful night a truck.
It was a heavily loaded truck, load-
ed with swarming human beings
grouped around two majestic lions.
Stone lions they were, which even
through a thick mass of smoke and
soot and dirt accumulated through
long years in town showed the true
majesty of those great animals.

Great changes, however, were to
occur. Came the dawn. No longer
were the lions dirty, no longer did
they have that dingy color and
cringing attitude as if ashamed of
their appearance. Indeed they dom-
inated the scene. With bodies of
white, eyes of green, and flaming

red mouth and claws, they looked
fully fit for the name King of Beasts
as they roamed about the Rose
campus.

But all good things must come to
an end, and so did this when the
college authorities, not appreciating
the artistic effort, ordered those in-
volved to “clean them up and take
them back”. The fun was over. The
lions were moved from their place
of honor to the loading platform in
back of the building where they
were to be cleaned.

That, however, was not to be; in
the night, even more quietly than

Photo by Moench

before, the lions were spirited away
and carried back to their home on
the drive at Indiana State. At least
it is reported that they were seen
there the following morning.

And so rests the incident of the
lions.

Glee Club

The Glee Club gave its opening
concert of the year at an assembly
of the student body on November 17.
This concert was followed by an-
other on the following evening be-
fore the faculty of Indiana State
Teachers College. Both recitals were
received with much apparent en-
thusiasm.
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Transmitter, receiver, power—all in one box

Portable Station

A complete portable radio station,
suitable féor use in connection with
aircraft, has been developed and
recently announced by Lear Radio
of Roosevelt Field, New York. The
station consists of two units, a gaso-
line driven generator unit weighing
65 1b. complete in a carrying case,
and a transmitter-receiver unit
weighing 67 1b., mounted in a similar
case. The gas generator consumes
about one-half pint of gasoline per
hour, and delivers a maximum o
250 watts at 12 volts. Voltage regu-
lation within 5% by means of a
double compound winding on the
generator does away with the ne-
cessity of “floating” a battery across
the line, although this can be done
if so desired.

The transmitter operates on any
one of three fixed frequencies; 375
ke., 2895 kc., and 5780 kc. The
transmitter is off and the receiver
on at all times except when the
microphone button or the key is de-
pressed. A doublet-type antenna is
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used to minimize the difficulty of
obtaining ground in portable loca-
tions. Reliable communication at all
frequencies is claimed up to a dis-
tance of 150 miles.

Five T housand Y ears
from Now

As part of the activities at the
New York World’s Fair Westing-
house has buried 50 feet in the
ground a tube made of a special
alloy, harder than steel and durable
as copper, with an inner container
of glass. This tube is the so-called
“time-capsule” which contains a his-
tory of the present time. The con-
tainer is supposed to remain buried
for 5000 years, and then be dug up,
in 6938. Within the container are
inclosed some representative articles
characteristic of our civilization,
among which are copies of signifi-
cant books and documents, and some
motion picture film. Aside from at-
tempting to enclose in a space only
15 inches in diameter and six feet
long articles that would give to a

Research and

Development

edited by
Lloyd O. Krause, e., "40
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future people a concrete picture of
the cultural development of man up
to the twentieth century, and finding
materials that would last such a
length of time, the planners of the
project had to face the problem of
making certain that the container
could again be found and recovered.

In order to insure that the capsule
might be recovered even though all
landmarks and survey references
about New York were gone in 6938,
the cooperation of the U. S. Coast
and Geodetic survey was requested
for the location of the spot in such a
manner that it would be recover-
able. A scheme of triangulation,
therefore, was executed in connec-
tion with existing stations of the
national net in the vicinity of the
New York World’s Fair grounds.
Observations were corrected by
least squares, and the position of the
center of the ‘“time-capsule” was
computed. The latitude, north of the
Equator, and the longitude, west of
Greenwich, England, are given to
thousandths of a second—one-thou-
sandth of a second representing a
little over an inch on the earth’s sur-
face. This position is in coordination
with, and bears a rigid relation to
the more than 50,000 stations of tri-
angulation of the net extending over
the whole country.

It is only necessary that the seven-
teith century engineer locate any one
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of the fixed points in this net, and
then extend a scheme of triangula-
tion to the approximate vicinity of
the buried capsule. When he knows
the latitude and longitude of the ap-
proximate point and of the capsule,
the problem is reduced to one of
measurement of azimuth and dis-
tance. As an added precaution, in
case none of the stations can be re-
covered, a nearby station has been
located by astronomical measure-
ments.

The geodetic coordinates were fur-
nished and will be included in a
book to be published and distributed
to all the principle libraries and
scientific institutions of the world.
The book will also contain a brief
description of the methods of geode-
tic surveying as used today, and will
explain the method of using the
geodetic coordinates to locate the
capsule.

Radios T hat Remember

The latest contribution to the
modern electrically controlled home
is the so-called “time-tuned” radio.
The “time-tuned” radio is a radio
equipped with an “electrical-mem-
ory” device recently developed by
commercial radio engineers. Briefly,
it means that the action of the radio
can be predeterminately controlled
for every 15-minute period through-
out the 24-hour day.

The time-tuning device is an auto-
matic master of ceremonies in the
household. It will turn on the radio
in the morning, or shut it off at the
appointed time at night. Selected
programs will automatically be
tuned in during each 15-minute
period during the day, or the radio
will shut itself off in between times
if it has not previously been directed
to continue. It is a common frailty
among average listeners to forget to
tune in on a specific program. The
electrical-memory device is infalli-
ble—it can’t forget.

The new development -consists
simply of an ingenious radio time-
control unit which permits preselec-
tion of favorite programs through
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24 hours, day and night, on five dif-
ferent stations. The preselector is
divided into ninety-six 15-minute in-
tervals. In practice a user consults
a catalog of programs for any one
day and then moves the various
slider-contacts into position accord-
ing to the programs he desires to
preselect. The automatic control
then takes complete charge. The
cycle is repeated every 24 hours un-
less a further change in setting is
made. A self starting electric clock
automatically controls the
tuner, and insures absolute accuracy
once it (the clock) has been set and
the electrical connections been
made.

time-

The pretimer does not in any way
interfere with the ordinary opera-
tion of the receiver, and the radio
can be manually controlled at any
time during the day. Afterwards the
radio will revert to its prearranged
schedule.

Fluorescent Mazda Lamps

Invisible sunrays, imprisoned
within tubular glass bulbs and
bombarding chemical powders which
serve as energy transformers, can
now be used to produce cool light
sources that duplicate all the pastel
tints of the rainbow. Known as
fluorescent Mazda lamps, the new
light sources provide hitherto unob-
tainable tints of colored light with
as much as 120 times the illumina-
tion for the current consumed as
filament lamps of the same color and
only a fraction of the heat. One lamp
produces the nearest approach to
natural daylight ever achieved by
an artificial illuminant.

The new light sources were shown
in perfected form in New York
recently by Engineering Director
Ward Harrison of the General Elec-
tric Company’s Incandescent Lamp
Department, and they will soon be
available to the lighting industry.
Because of their ability to produce
any desired color and amount of
light with greatly reduced heat, they
are expected to affect materially
many phases of present lighting
practice.

Cut courtesy General Electric

Ward Harrison Demonstrates New
Fluorescent Lamps

Fluorescent powders, compound-
ed in the Nela Park laboratories and
specially heat-treated, hold the
secrets of efficiency and color-pro-
ducing qualities of the new lamps.
Activated by ultraviolet light rays
and functioning as transformers, the
powders absorb the short, invisible
ultraviolet rays and reradiate this
energy in the higher wave bands
that comprise the color range of the
spectrum. Each powder has its char-
acteristic wave band, with which it
responds to the ultraviolet light,
thus forming its own particular color
of emitted light.

Within the lamp bulb is a trace
of mercury, a small amount of argon
at low pressure, and a coating of the
fluorescent powder. When the cur-
rent is turned on, the argon serves
as a ‘“‘starter”, and in a fraction of a
second a feeble blue light with a
large component of invisible ultra-
violet radiation is generated inside
the tube. The ultraviolet radiation
strikes the fluorescent coating and
is reradiated in the visible range of
the spectrum. Like all electric-dis-
charge light sources, the lamps re-
quire special transformers, or chokes,
which serve as valves in controlling
the flow of electricity. Unlike some
other types of mercury-vapor lamps,
however, they attain full brilliancy
in a few seconds.

For decorative lighting fields
where colored or tinted light is de-
sirable, the fluorescent lamps open
entirely new and interesting possi-
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bilities that heretofore were imprac-
ticable.

At present, manufacture of the
new lamps is being confined to 15-,
20-, and 30-watt sizes, in 18-, 24-,
and 36-inch lengths, respectively.
Bulb diameters are one inch for the
15- and 20-watt sizes and 114 inch
for the 30-watt size. At each end the
lamps have metal caps holding two

Bacterially damaged leather belting.
eaten away by microbes

base pins, similar to those on radio
tubes. These pins are inserted into
a new type of slotted socket; a
quarter turn fastens the lamp se-
curely in position.

Bugs About Belting

The epigram “A chain
stronger than its weakest link” may
well be paraphrased to “A belt is
no stronger than its weakest spot.”
Two rolls of belting manufactured
from the same grade of leather may
perform very differently when put
into service. One may give very good
service, the other stretch and fail
after a comparatively short period.
The mysterious offender has been
found to be a microbe.

Chas. A. Schieren Co., in its re-
search laboratory, determined to
uncover the factors that were re-
sponsible for the excessive stretch
and low tensile strength of appar-
ently high-grade leather. The search
led right back to the tannery where

is no
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the hides were received. Brief study
showed that some of the hides were
bacteria tainted. Such tainting is
brought about by excess manure re-
sulting from improper cleaning of
the hides when removed from the
animal. The excess manure prevents
the preservative salts from properly
protecting the hides, and bacteria
attack the fibers.

Fiber structure

Hides that had been attacked by
bacteria showed under the micro-
scope large areas where the fiber
bundles had been eaten out, thus
weakening the structure. Tests on
such belting revealed a stretch of
14.7%, and failure of the belting re-
sulted under a load of 3750 1b./in®.

Over 2000 hides, part bacteria free,
part bacteria tainted, were studied
under every type of condition from
the time they were received until
they were finished belting. The
studies very definitely revealed a re-
lationship between bacterial damage
and the quality of the finished prod-
uct. The company is now able to
classify its belting into two definite
groups, one having low stretch and
a tensile strength of about 5500
lb./in%, and the other having high
stretch and a tensile strength of
about 3700 1b./in%?. Government
specifications require in belting an
average tensile strength of 4000
1b./in?, with no sample falling below

3000 1b./in?, and with a maximum
allowable stretch of 15% when the
belt is subjected to six or eight times
the stress of normal working load.
All of the trouble experienced
with leather belting cannot, of
course, be attributed to bacteria.
Parts of hide used, tanning pro-
cesses, and other facts must also be
considered; but the fact remains

Cuts courtesy Power

Well interlocked fiber structure of bacterial-free belting

that unless the hide is properly pre-
served before tanning, no amount of
treatment will make high grade belt-
ing stock of it.

T he Flame that Slices Steel

Great sections of steel up to 4 ft.
thick today are being cut by the
oxy-acetylene process. The oxy-
acetylene flame, which is the hottest
flame known to industry (about
6,000 deg. F.) is produced by burn-
ing a closely regulated mixture of
oxygen and acetylene in a suitably
designed blowpipe. The flame is
focused upon the surface of the
steel until it becomes red hot. Then
a jet of oxygen is released upon the
heated spot. The oxygen jet cuis
through the steel in an instant, and
by moving the blowpipe, the flame
makes an effortless slice through
the tough metal. This process is be-
ing used today to shape-cut thou-
sands of tons of iron and steel.
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Sports

edited by
Robert N. Ladson, ch., '39

Before beginning the report of last
month’s games, it might be well to
review the progress the team has
made this season and to speculate on
the possibilities for the rest of the
year. Rose Poly has a very excel-
lent chance to share in the highest
honors in the Indiana Conference.
At the time this was written, Rose
was in a three-way tie with Butler
and Hanover. One conference game

Photo by Davis

Rose fumbles and recovers

bach, a junior, is the jackrabbit of
the team and has been the high
scorer and ground gainer since he
was a freshman. At fullback Brown
and Klatte, both underclassmen, are
showing up well. Harper, sophomore
halfback, shares the duties of Brit-
tenbach and does some of the pass-
ing and kicking. Coach Brown has
uncovered a wealth of talent in
Harold Bowsher, right halfback. He

Photo by Drieke

Evansville throws a pass

is left, and it is with Wabash Col-
lege. Wabash was beaten 25-0 by
Evansville College, a team defeated
by Rose at the opening of the season.

A brief account of the team might
be of interest to students and alum-
ni. Beginning in the backfield, we
find George Smith, captain and
right half, who has played for three
years at Rose and is truly an ex-
cellent leader. Injuries this season
have slowed ‘“Smitty” somewhat,
but he is beginning to hit his stride.
Bob McKee, the other senior in the
backfield, has been a regular quar-
terback for three years. He does
the masterminding for the team and
most of the passing. Bob Britten-
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is an excellent blocker and pass re-
ceiver. Micheals has been groomed
to take McKee’s place and is pro-
gressing well.

Colwell at right end is a junior
and really a tower of strength at
his position. He does the kicking and
catches McKee’s passes. Craig and
Underwood are capably holding
down the other wing position alter-
nately. Hogan, the biggest man on
the squad, is the block of granite
who stops all thrusts at his side of
the line. Combs and Montgomery
are tackles who take care of these
important positions in the line. Eder
and Smilanic are guards who are
almost permanent fixtures, as they

have been playing their respective
positions for the past two years.
Mitchell is the center and a junior.
He has been a regular for two sea-
sons and a sixty minute man all
this time.

This season is just the beginning
as far as good records are concerned.
There are only three seniors on the
squad, and their graduation will
leave quite a hole in the ranks, but
there will be seasoned men to re-
place them. The school has shown
more enthusiasm during this season
than at any time in the past three
years. Coach Brown, wearing a
broad grin continuously, is definitely
in the fight. He is leaving nothing
undone as he prepares the team for
each game. “Skull” sessions are held
every noon period to plan the
strategy of future games and to dis-
cuss the mistakes of previous games.

Rose vs. Shurtleff

Rose Poly’s Fighting Engineers re-
peated their victory of last year
over Shurtleff by a 14-0 score. The
team scored in the first and last
quarters to win the game and con-
tinue a good season.

The game started rather slowly
and seemed to be a battle of two
strong teams. After several ex-
changes of punts, however, Rose
Poly launched a drive that was led
by Captain Smith and Brittenbach.
Starting on the Rose thirty-two yard
line, the Engineers swept down the
field to the Shurtleff one yard line
where they were momentarily halt-
ed. Brittenbach took the ball off
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tackle at this point and scored. Eder
place-kicked the extra point.

In the second period, some excel-
lent punting by the Shurtleff team
held Rose away from scoring terri-
tory until late in the period. Rose
intercepted a pass and carried the
ball to the Shurtleff thirty yard line
but was stopped by the gun ending
the first half. Harper tossed several
passes during this period that were
good for gains by the Engineers.

In the third quarter Shurtleff, in-
spired by the rest period, came back
strong and drove the ball to the
eight yard line and were well on
their way to scoring. Harper inter-
cepted a pass and stopped this drive,
and Colwell punted out of danger.
During the period Colwell’s excel-
lent punting gained many yards for
the Engineers until they took the
ball in midfield and drove to the
Shurtleff eleven yard line. This
drive was halted by a penalty.

In the fourth quarter Smith,
Klatte, and Brittenbach took affairs
into their hands and carried the ball

¥

HIGGINS — THE INK THAT
GIVES “WINGS” TO YOUR IDEAS

to the Shurtleff thirteen yard line
from which Klatte scored on two
plays. Eder again converted for the
extra point, and the scoring was
over. The game ended soon after
this drive.

Rose vs. Earlham

Homecoming, with all its attend-
ant excitement and with its renewals
of friendships, was very pleasing to
the host of alumni and students.
Rose defeated Earlham College 14-
6 and advanced to within one game
of an Indiana Conference title.

During the first half both teams
played rather loose defensive foot-
ball; but when the goal line was in
danger, each team strengthened its
defense. Brittenbach, diminutive left
halfback, headed an early drive to
the Earlham thirteen yard line. In
this offensive, McKee also tossed a
pair of neat passes to Colwell. Just
as everybody was hoping for a
touchdown, Harper fumbled and
Earlham recovered.

By continually running the ends,

Earlham moved the ball to the Engi-
neers’ eighteen yard line, but here
the Rose line braced and stopped the
next four plays.

During the second quarter, neither
team was able to offer much in the
way of an offense. Each team
seemed content to run a few plays
and then kick. In this exchange of
punts, Harper seemed to have the
advantage.

In the opening minute of play in
the second half most of the exciting
action of the day took place. Rose
kicked to Earlham, and the Quakers
pulled a confusing play to produce
their lone touchdown. An Earlham
back received the ball and started
up the left side of the field. Midway
in his flight, he slipped the ball to
an end who streaked across the field
and down the sidelines to score. Mc-
Kee, Rose safety man, was no match
for the four Earlham men who
formed the interference. The try for
point after touchdown was no good.

Earlham then kicked to Rose and
Brittenbach, grabbing the ball on

No matter what your classroom problem — an airplane,
a bridge or some simple gadget—it is ink that puts

your ideas on paper. W ith most en-
gineers, architects, designers and
students — all who draw — Higgins
American Drawing Inks are first
choice for their high quality, even
flow and true color. Higgins comes
in waterproof and soluble blacks,
17 brilliant waterproof colors, white
and neutral tint. For better work,
buy Higgins at your College Store.

CHAS. M. HIGGINS & CO., INC.
271 NINTH STREET, BROOKLYN, N. Y.
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the ten yard line, carried the ball
behind great blocking to the Earl-
ham thirty yard line. On the first
play McKee tossed a long pass to
Colwell who carried the ball the re-
maining ten yards to a touchdown.
Eder’s place-kick for point after
touchdown went squarely between
the uprights and Rose led 7-6.

The Rose defense by this time was
much improved, and Earlham had a
hard time making any yardage. Rose
played conservative football and
took no chance with its pet spe-
cialty, passes. Late in the game, Col-
well intercepted one of Earlham’s
desperate passes and carried it to
the twenty yard line. After two
running plays were stacked up,
Klatte drove the ball to the twelve
yard line and Harper crashed over
on the next play. Eder again con-
verted, and the scoring was over.

Brittenbach was the Engineers’
chief offensive threat, while Colwell
and Smilanic were strong in the line.
Rose vs. McKendree

The Rose team displayed much of
its great offensive strength to beat
McKendree College 45-0.

As the score indicates, the game
was all Rose Poly. Early in the first
period, Rose advanced the ball by
passes to the nine yard line and
scored on two plays. Eder kicked the
point. In the second quarter, McKee
passed to Bowsher who jumped into
the air and fell across the goal line
with the ball still in his grasp. Eder
again scored the next point. The
half ended 14-0 in favor of Rose.

The second half was just a series
of Rose touchdowns. Brittenbach
scored on a twenty-three yard dash.
The point after the touchdown was
missed. Brown scored the next two
touchdowns in quick succession.
Both points after touchdowns were
missed and the score was 32-0, Rose.
At this point, Coach Brown inserted
several substitutes, but the scoring
avalanche still rolled on. Harper

TERRE HAUTE
ENGRAVING CO.

Dependable Service
C-2151 Terre Haute, Ind. )

scored on an end run, and McKee
carried the ball across the goal line
on a quarterback sneak for the forty
fourth point. Harper converted, and
the game ended soon after.

Rose vs. Union College

On October 14, fresh from an im-
pressive win over McKendree, the
Rose Engineers journeyed to Bar-
bourville, Kentucky, to play Union
College of that city. They encoun-
tered some conditions detrimental to
scoring and came back on the short
end of a 14-0 score.

The play during the first half was
rather of the see-saw type. Union
took the ball to the Rose ten yard
line where Rose held for four downs.
On the fourth down, however, the
officials called the Engineers for a
slight misdemeanor, and Union re-
ceived five yards free and another
down. On this down they completed
a pass to the Rose one yard line.
Rose was determined, however, that
its goal be untouched at this point
and stopped all Union could offer.

Shortly after this the “Fighting
Engineers” took the ball and initi-
ated a scoring attempt of their own.
Combining passes with sparkling
running plays, they were able to ad-
vance to the Union five yard line
but were then stopped cold. Only
one other serious attempt was made
by either team in the first half, and
Union stopped Rose’s invasion of
scoring territory.

VIQUESNEY'S
“The Fountain Pen Store”
Drawing Equipment and Supplies

C-1344 815 Ohio St.

Herm Rassel
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Tailor and Haberdasher
CROWN HATS
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In the second half the play was
fairly even, but Rose suffered sev-
eral penalties, and Union took ad-
vantage of each one. Union com-
pleted a pass to the five yard line
and after two plays finally scored.
In the last quarter a Union back
broke loose for a long run and just
as he was about to be tackled, he
lateraled the ball, and the recipient
scored standing up. Both points after

touchdown were made by place-
kicks.

Rose was playing under several
handicaps. The field was hard and
hilly and much different from the
grassy gridiron of Rose. The grand-
stand was on an angle with the field,
and consequently the Engineers re-

ceived many penalties for lining up
offside.
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Richard F. Bergmann

Richard F. Bergmann
Receives Award

Mr. Richard F. Bergmann, Rose,
’18, of Lakewood, Ohio, was among
the individuals who received awards
in The James F. Lincoln Arc Weld-
ing Foundation’s $200,000 program
in Cleveland, Ohio. The results of
the program were announced Sep-
tember 15th by the Jury of Award.

To have Mr. Bergmann’s work
judged worthy of award by a jury
composed of 31 engineering authori-
ties from leading universities and
colleges throughout the country is
indeed a tribute to his ability. Be-
low is a statement given by the Jury
of Award on Mr. Bergmann’s paper.

“‘Design in Welded Steel Con-
struction for the Supporting Struc-
tures for Continuous Process Rayon
Producing Machine.” Author shows
how welded steel supporting struc-
ture permitted enormous savings
over all other designs, with success-
ful operation; shows magnitude of
rayon industry; gives details of pro-
cessing plant. Design given to be
used in constructing 100 complete
machines for new 11,000,000 1b. an-
nual output plant. It is shown that
cost of mnew equipment saves
$630,000, welded steel over cast.
Contract price for welded steel
equipment, delivered, is $310,000.
Author estimates gross savings of
$7,440,000 per year.”

Here and There
With the Grads

edited by
Nick Smilanic, e., 40

Mr. Bergmann presently is the
chief engineer for the Rayon Ma-
chinery Corporation in Cleveland,
Ohio. He was previously, for 18
years, a mechanical engineer for the
Link-Belt Company in Chicago. Mr.
Bergmann is a member of the Theta
Xi fraternity and the Lakewood
Country Club.

T he Frohman Gift to the
Carnegie Library of Pittsburgh

Shelved around the walls of the
Carnegie Library Reference Room
are some seven hundred new books
of an entirely different sort. These
books, permanently displayed in
illuminated glass exhibition cases,
are labeled “The Edward D. Froh-
man Bequest, in Memory of Lewis
Frohman and Fanny Friday Froh-
man, His Parents.”

Notwithstanding his duties as
vice-president and general manager
of the S. Obermayer Company, deal-
ers in foundry supplies, Edward D.
Frohman, Rose, '94, had time to be
an enthusiastic book collector. When
he died during a world cruise, in
Bombay, in February, 1936, it was
found that as a bachelor and a loyal
Pittsburgher, he had willed his en-
tire library to the Carnegie Library.

Mr. Frohman’s library consisted of
1,724 bound and 212 unbound
volumes, the largest and most valu-
able gift of books which the Car-
negie Library has received, and the
first collection ever accepted with
the provision that a substantial part
of it be kept together as a unit. This
part comprises the seven hundred
books already alluded to, consituting
the finest portion of the collection.

Because Mr. Frohman was some-

thing more than a collector, it is
hard to define the scope of his
library in a few words. To be sure,
he treasured many a volume be-
cause some misprint or later-to-be-
suppressed illustration proved it to
be the first issue of a first edition.
But, unlike many collectors, he also
prized his books for their content
and read them, and his taste was
extremely catholic.

He gathered together the first edi-
tions and complete works of the
leading modern English and Amer-
ican writers and bought early Amer-
ican and de luxe editions, samples
of fine printing, and literary oddi-
ties. Charles Dickens, Theodore
Roosevelt, and Mark Twain were
among his favorites, and few of their
works are absent from his collection.
To be sure, the Frohman gift to the
Carnegie Library of Pittsburgh is a
priceless and esteemed treasure.

Weddings

Announcement is made of the
marriage of Miss Helen Paine,
daughter of Mr. and Mrs. Clinton
C. Paine of Brooklyn, N. Y. to
Arthur Reinking of Wellsville, N.
Y., which took place April 15. Fol-
lowing the ceremony, Mr. and Mrs.
Reinking made a trip to Havana,
Cuba. The couple now resides in
Wellsville, N. Y., where Mr. Rein-
king is connected with the Moore
Steam Turbine Company. Mr. Rein-
king was graduated from Rose in
1927.

Announcement has been received
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