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N 15 major pipe lines com-
pleted in East Texas, 50 per
cent. of the total oxy-acetylene
welded mileage is Lindewelded.
Why, in scarcely more than a
year, has this new method of oxy-
acetylene welding been adopted
by leading pipe line builders in
every part of the country?

The answer is: Because it saves
from 30 to 60 per cent. of the time
required by ordinary methods of
welding.

Becauseitreduces welding mate-
rial consumption 35 to 40 per cent.
Because it produces stronger

EVERYTHING
m\, ror Oxwernine
L AND Cyrring

THE LINDE

the newest way

and more ductile joints.

Lindewelding can be done with
ordinary blowpipes or with special
apparatus which makes welding
almost automatic and further in-
creases its speed.

Several valuable and interesting
technical booklets describing the
application of the oxy-acetylene
process of welding and cutting in
design, construction and fabrica-
tion are available. Tomorrow’s
engineers will be expected to
know how to apply this modern
metal-working process. Write us
if you are interested.

AIR PRODUCTS COMPANY

Unit of Union Carbide and Carbon Corporation

TO WELD

dilailh of-Lindeweldling

Lindewelding technique differs from
neutral flame welding technique in that it
employs a special rod, a special flame ad-
justment, and the “backhand” method of
blowpipe manipulation. The actual steps
in making a Lindewelded joint are shown
in our motion picture, “The Lindeweld
Process for Pipe Line Construction.” This
will be loaned free of charge to schools,
pipe line officials and welding or engi-
neering societies. Itis furnished in 16 mm.
and 35 mm. safety film and can be obtained
by writing to any Linde District office.

District Offices
Atlanta Detroit
Baltimore El Paso
Birmingham  Houston
Boston Indianapolis

New York

Pittsburgh
St. Louis

Philadelphia

Buffalo Kansas City
Chicago Los Angeles
Cleveland Milwaukee

Denver Minneapolis

Salt Lake City
San Francisco
Seattle

Tulsa

126 Producing Plants 627 Warehouse Stocks
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From the Editor's Note Book

N THE cover this month is

pictured a new American
built ocean liner for service on the
Pacific. This sort of modern ves-
sel is largely responsible for the
improvement of the U. S. Mer-
chant Marine.

THE OUTGOING and incoming
staffs of the Technic have
worked in conjunction to publish
this issue. Those members retir-
ing this month do so with regret;
those whose duties are just begin-
ning look forward with anticipa-
tion to the work of the coming
year.

E ALL know that the miner-

al talc is used in the manu-
facture of talcum powder, but few
of us know anything more about
it Me - J. B, Aikman; a Rose
graduate and a high official of the
Vermont Talc. Co. has written a
highly instructive article on the
subject of tale and its production
together with non-metallic min-
erals related to it. While Mr. Aik-
man is associated with a New
England company, he reveals in
his writing a world-wide outlook
on problems of mineral produc-
tion.

F THE methods for measur-
ing the flow of water in defi-
nite channels, the use of weirs is
probably the most practical. The
principles and problems involved
in weir construction and the way
in which weirs are used are set
forth in the paper by C. A. Pratt,
02
ANOVEL and interesting topic,
citrus fruit growing, is the
subject of Lester W. Glenn’s
article in this issue. Mr. Glenn sees
in Palestine a future rival of
America in the citrus fruit mar-
ket, since modern methods of cul-
tivation and transportation are
rapidly being adopted in the Near
East.

THE MANY disadvantages in-

herent in practically every
form of battery on the market
have induced engineers to attempt
to develop improved types. Chris
L. Schultz, ’32 describes a new
battery, the air-cell “A” type in
this issue.
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Talc and Other Non-Metallic

HILE the subject to be
treated in detail in this
paper is talc and soap-
stone, it would seem

desirable at the outset to discuss
at some length nonmetallic min-
erals in general. This is justified

by the fact that there is ample

literature covering some of them,
yet as to many others it is frag-
mentary and scattered and there-
fore not easily available.

Broadly speaking, these include
minerals of organic origin used
chiefly as fuel, such as coal, pe-
troleum and natural gas; also
natural bitumens and hydrocar-
bons such as asphalt, gilsonite—a
particularly lustrous kind of as-
phalt found in immense quantities
in Utah—, elaterite—a dark
brown elastic mineral resin found
in a soft flexible state—, building
stone, limestone and its products,
sand and gravel and cement ma-
terials.

Uses and properties of the fore-
going list of materials are well
known and run into great volume.
Their production has extended
over a long period of time and will
not be considered in this article.
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Minerals

J. B. Aikman, '87
*

Mr. Aikman, a member of the
third class graduated from Rose,
has never lost interest in the Insti-
tute. Now, as manager and assist-
ant treasurer of the Vermont Talc
Co. of Chester, he contributes this
comprehensive article on an im-
portant subject —the talc industry.

The Editor

The nonmetallic minerals to be
considered are those of commer-
cial importance which are mined
and prepared for their own use
rather than as sources of metals.
Some of them, like, bauxite, have
both metallic and nonmetallic ap-
plications, but it is the latter with
which we will concern ourselves.

For lack of a better term, we
may classify those in mind as the
minor group to distinguish them
from those first mentioned. The
following list, means complete, in-
cludes perhaps the most import-
ant ones: asbestos, barytes, baux-
ite, bentonite, chalk and whiting,
clays and clay products, especially

China clay, diatomaceous earth,
feldspar, fluorspar, fuller’s earth,
garnet, graphite, gypsum, mag-
nesite, mica, slate, sulphur, talc
and soapstone and pyrophyllite.
While many of these have been
used in a limited way for genera-
tions or even centuries, their de-
velopment to the present state of
commercial importance has oc-
curred within the last twenty or
thirty years. Most of them, like
tale and soapstone, must depend
on future research for that liberal
expansion of applications so es-
sential to their profitable produc-
tion and use. A few, like asbestos
and gypsum, have already reached
such dimensions in their outlet
that their success in a commercial
way has been fully established.
With many others the situation is
somewhat like that of tale. The
uses, while rather extensive in
variety, do not run into encourag-
ing tonnage. The future outlook
for most of them is promising but
will be realized only through pa-
tient, long continued, and expen-
sive research. However, when one
considers what has been accom-
plished in this direction since the

Page 5




opening of the present century
and what it means for the natural
resources of our country to stimu-
late such development, surely the
laborious effort is both intriguing
and encouraging.

A brief explanation of the ori-
gin, properties and uses of these
minor nonmetallics should prove
interesting and informative.

Asbestos is among those more
fully developed and its products
are familiar to all. The largest
producing section in the world is
the Thetford, Ontario, district.
Some asbestos of acceptable qual-
ity is now being produced in
Northern Vermont and a little in
some other of our States.

Barytes is an inert mineral used
in the paint industry and as a filler
in rubber and linoleum. It is also
used for making lithopone, and in
barium chemicals. It comes chief-
ly from Georgia and Missouri.

Bauxite is used to the extent of
75% in the manufacture of metal-
lic aluminum and the balance in
the making of chemicals and abra-
sives. Arkansas furnishes 90%
of our country’s supply, with
Georgia second in importance.

Chalking and whiting have
various uses but the latter term
covers a variety of materials.
Genuine pure chalk comes mostly
from England, where it is known
as cliffstone. It is a soft, compact,
fine-grained limestone entirely
calcium carbonate when pure.

Whiting of best quality is pul-
verized chalk, and substitutes un-
der the same name consist of
ground limestone, marble or dolo-
mite. It is the principal ingredi-
ent of putty, which is a mixture of
whiting and linseed oil. It is ex-
tensively used in the paint indus-
try and also as a filler in other
products, especially rubber.

Clays and clay products form
such an extensive subject that it
can scarcely be treated in this
brief paper. They may be de-
scribed roughly as minerals
which, either in the natural state
or when finely pulverized, become
plastic when mixed with water
and will retain the moulded form
when dried. When heated to a
moderate degree the chemically
combined water is driven off, and
on cooling, the moulded products
become hard like stone.
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The wide variety of uses of vari-
ous clays is generally known and
will not be treated here. One of
the most important, however, is
Kaolin, especially English China
clay, which is used in large vol-
umes in paper making and also in
the ceramic industries.

Diatomaceous earth is a unique
mineral, very porous, with an in-
finite number of air cells. It is
composed of the siliceous remains
of minute aquatic organisms
known as diatoms. Itis a valuable
product for insulation against
heat and sound and one of the best
filtering agencies. It is to be
found in many of our States but
an acceptable quality comes gen-
erally from California and other
Pacific Coast States.

Feldspar is widely distributed
throughout the United States as
well as the world. Over 85% is
used in ceramic and glass indus-

tries. It is also valuable as a
scouring and cleaning powder.
The chemical properties and be-
havior of feldspar are of first im-
portance. It is probably one of
the most hazardous minerals to
produce because of this fact and
because of the marked variation
of such properties often in the
same deposit. The largest produc-
ing states now are Tennessee and
North Carolina, but a liberal ton-
nage still comes from Maine and
New Hampshire.

Fluorspar is a mineral that is in-
dispensable to the steel industry,
where 90 % of what is produced is
used in open hearth steel furnaces.
The main source of supply in this
country is Southern Illinois and a
few countries in Northern Ken-
tucky. Small amounts are said to
have been produced in New
Hampshire but they are not
enough to be of consequence.

Fuller’'s earth belongs to the
clay group and about 85% comes
from Florida with smaller a-
mounts from Georgia, Texas and

some of the Western States. Its
chief value is as a bleaching a-
gent. It has the power to absorb
basic colors and remove them
from the oils of animal, vegetable
and mineral origin.

Garnet is an important mineral
for use as an abrasive. It belongs
to a hard crystalline group of
minerals found mixed with vari-
ous kinds of igneous rocks. It is
easy enough to quarry or mine
the rock with which it is mixed
but is difficult to grind and still
more difficult to separate from the
other minerals with which it is as-
sociated. The production is not
large and as a rule much below
demand. It is found chiefly in
New England and occurs mostly
in mica schist rock.

Gypsum, like asbestos, is one of
the nonmetallic minerals that has
been developed to immense pro-
portions, and its varied uses are
a matter of common knowledge.
It is widely distributed, extensive
deposits being found in nearly
every State as well as in Canada
and Mexico, to say nothing of
other foreign countries. It has
been used for many centuries,
even as far back as the time of
the building of the pyramids in
Egypt where it was employed to
a large extent. The largest pro-
ducing States are New York,
Iowa, Michigan and Ohio. It is
mainly used for plaster, stucco
and similar products.

Graphite is a very soft black
greasy-feeling material found in
many states. It is from 85% to
90% pure carbon and is mainly
used in making crucibles that are
subjected to extreme heat. It is
also one of the ingredients in
foundry facings and lubricants.
Smaller portions of it are used in
making pencils, paints, stove
polish, ete. It is widely distri-
buted, being produced on a com-
mercial scale in many of our states
and in numerous foreign coun-
tries.

Magnesite is a magnesium car-
bonate and is the most important
refractory agent known. It is
used in lining various kinds of
furnaces where very high temper-
atures are required: open hearth
steel furnaces, for instance. Aus-
tria was by far the greatest pro-

(Continued on page 20)
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Weirs for Water Flow

Measurement

Clifton A. Pratt, c. e. 32

HE weir is the simplest and
T most accurate device for

measuring exactly the flow

of water. In general, it is
a notched opening of fixed dimen-
sions and shape made in the upper
edge of a vertical wall or bulk-
head, through which the water is
allowed to flow. The opening is
called the weir notch, its bottom
edge the crest, and the depth of
water passing over the crest the
head. The horizontal distances
from the ends of the crest to the
sides of the weir box are called
the end contractions, and the ver-
tical distance from the crest to the
floor of the weir box or channel
is the bottom contraction, or crest
height. If the water approaches
the weir notch at a low velocity
the weir is said to have complete
contractions. To create this con-
dition the banks or sides of the
channel upstream from the bulk-
head must be at least twice the
maximum depth of water on the
weir crest from the ends of the
weir notch. The bottom of the
channel must be lower than the
weir crest by at least three times
that maximum depth, and the
velocity of approach must not ex-
ceed 0.3 feet per second.

In order to obtain the best re-
sults with the contracted weir,
the channel upstream must be
large enough to insure adequate
stilling of the water. The stilling
basin above the weir is called the
weir box or weir pond. The sheet
of water passing through the
notch and falling over the weir is
termed the “nappe”. If the water
surface downstream is far enough
below the crest so that air has
free access under the nappe, the
flow is said to be free; otherwise,
it is submerged.

In this article we shall discuss
merely the three types of weirs in
general use, namely: (1) the
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rectangular weir, of which the
crest is horizontal and the sides
vertical; (2) the 90° triangular-
notch weir, formed by side slopes
which are 45° from the vertical,
meeting in a point; (3.) the trape-
zoidal weir of Cipolletti, which has
a level crest and sides which in-
cline outward from the vertical at
slopes of 1 unit horizontally to 4
units vertically. If the sides and
bottom of the notch of the rec-
tangular weir are far enough re-
moved from the bottom and sides
of the resevoir to permit free
lateral approach of the water in
the plane of the weir, the stream

issues from the notch contracted
and we have a contracted weir. If,
however, the crest extends to the
sides of the wall of the channel or
reservoir, the end contractions
will be suppressed and we have a
suppressed weir.

It is of the utmost importance
to have the crest and sides of the
weir notch straight and the edges
not more than one-eighth of an
inch thick. If the notech is cut in
a wooden bulkhead, it should be
cut larger than the required size,
using angle-irons one-eighth of an
inch thick for the upstream edges
as shown in the figure. A head of
0.1 foot over the crest will permit

the flow of water to clear the
downstream edge of the crest and
sides.

In placing the weir box, a
straight section in the channel
should be chosen and the box set
with the floor level in both direc-
tions and the sides vertical. The
banks and bottom of the channel
should be trimmed to conform ap-
proximately to the cross section
of the box. Provision should be
made for the prevention of under-
mining and washing around the
structure. An opening should be
provided in the bulkhead at the
floor line for cleaning the weir box
as shown in the figure. A remov-
able gate or cover must be pro-
vided to close the opening when
the weir is in operation.

The discharge in cubic feet per
second over the weir crest is deter-
mined directly by the depth or
head (H) in feet, and the length
of the crest (L) in feet. Since the
water curves downward for a
short distance upstream from the
crest, the head should be measured
above the drawdown which should
be not less than four times the
maximum head to be run over the
crest. A gauge is fastened ver-
tically to the side walls with the
zero reading level with the crest
of the weir.

To determine the rate of dis-
charge, values of L and H are
substituted in the formulae given
below in accordance with the type
of weir used. Discharge values
for heads up to 0.20 foot do not
follow the formulae but are taken
directly from the calibration
curve.

RECTANGULAR WEIR

Q=3.247 L, H2.4s§ 1+2LL18) .o
10.566 L 18
A § 0.566 L1.8
Q=3.247 L H 145 mﬂiﬁ 149
90° TRIANGULAR NOTCH WEIR
Q=2.49 H 2.4
(Continued on page 23)
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The Citrus Fruit Industry
in Palestine

estine is growing by leaps

and bounds and the more

optimistic of those who
should know, expect a half million
case increase per year for the next
*ight years. At that rate the ex-
vorts for the 1938-1939 season will
amount to nearly seven million
cases.

The Palestine or Jaffa Orange
is superior to the Florida and Cal-
ifornia orange, with a large a-
mount of juice of excellent flavor,
a loose, easily removed skin, and
never over two or three seeds, if
any. Because of cheap labor it can
be marketed at a lower price than
our own fruit and still show a
greater profit.

THE CITRUS industry in Pal-

Difficulties of a

Near East Grower

However, the life of the Pales-
tine grower is no bed of roses.
There are many difficulties which
must be overcome in order that
the Jaffa orange may reach its
markets in England and Germany
in good condition.

The average shipping time is 16
days or over and transportation
is made in non-refrigerated ships,
often very poorly ventilated. The
transit losses are therefore quite
high and have a tendency to give
the Jaffa fruit a bad name which
only its wonderful quality has been
able to overcome.

Because of the extremely close
planting of the old groves, spray-
ing is almost or quite impossible.
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Lester W. Glenn, '25

Therefore stem end rot accounts
for 8% of the crop in its early
stages of maturity. In a test ship-
ment to England in 1927 green
mold caused a 6% loss and it is
probable that ordinary shipments
suffer to a much larger extent.
Blue mold is second to green mold
in importance, both coming from
bruises. The extremely tender
skin of the Jaffa orange is very
susceptible to bruising by rough
handling, and rough handling is at
present quite general.

Aside from the picking and
packing operations, the Jaffa fruit
is subjected to much ill treatment
because of the many poor roads,
the fact that much of it is trans-
ported upon camels and lack of
modern harbors and loading de-
vices. Another big item in in-
jury to fruit is the fact that the
Jaffa fruit shrinks quickly and
this shrinkage is not compensated
for by a large bulge pack. The flat
pack is used and in from two to
four days after packing as tightly
as possible with this tender fruit,
shrinkage has loosened the pack
until it is quite “sloppy.” Very
little imagination is necessary to
picture what takes place inside a
case of Jaffas during a Mediter-
ranean storm.

A further difficulty has been the
poor pack from the standpoint of
appearance. Not only has the ap-
pearance suffered by reason of the

“Arab” pack in which each fruit
is directly above another fruit,
but the carrying quality has suf-
fered as well. Inthe “Arab” pack
the fruit is in straight rows in
either direction and is not as pleas-
ing to the eye as the staggered ar-
rangement.

The " Arab” Pack

In general the “Arab” or native
pack, is made by crews of work-
ers with nine persons to the crew,
exclusive of the general labor for
carrying fruit and closing and
making boxes. Six persons inspect
and grade the fruit, picking up
and turning each fruit in the
hand. Two persons wrap the fruit,
using a double twist, that is, a pig-
tail at each end, and also size it
by “hand and eye” sizing, this man
must be an expert, indeed. This
variation is responsible for much
damage from too tight or too loose
packs. The packing crews are paid
by the season and often their
greatest consideration is to “put
in” their eight hours a day rather
than to pack as much and as well
as possible.

Our old friend the Mediterran-
ean Fruit Fly, is a very real per-
sonality in all of the Mediterran-
ean countries and no one doubts
his presence there. Toward the end
of the season, out of seventeen
grapefruit, taken at random, and
split in half by the writer, five
were found infested. Of course,
this should not be taken as any-
thing like an average figure.

Because of the long shipment
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and shipping conditions, primar-
ily lack of refrigeration, washing
is, so far, looked upon with dis-
favor, so that the fruit reaches
the market with a poor appear-
ance as compared with our own
pampered product.

W eather Conditions

Unfavorable

The annual rainfall in Palestine
is only a fraction of what is need-
ed, so the Jaffa grower must
resort to expensive and
troublesome electric and Die-
sel pumping plants. In addi-
tion to the lack of rain, there
is a peculiar wind storm which
blows quite often and causes
considerable damage. Two
such storms during the past
season, caused the season to
end on the 15th of March in-
stead of the 15th of April, with
a drop in exports from 2,700,-
000 cases last year to 2,350,-
000 cases this year in spite of
the new groves that have come
into bearing.

In the light of the above trials
and tribulations it might seem
that the Palestinians would give
up in despair and, very likely, such
would be the case if there were not
several compensating factors.
Many of the following compensa-
tions are due to schools of packing
operated by large growers, inspec-
tion methods inaugurated by the
government and aid rendered
through the Jewish National Fund
and the Zionists.

While much fruit is damaged by
the loading methods in the Jaffa
port and by delay in loading dur-
ing rough weather, it will be only
a short time until the harbor at
Haifa is completed and loading by
lighters at Jaffa will be only a bad
memory. When the harbor is
opened there, practically all fruit
will be shipped by rail to Haifa
and loaded by modern methods.

The growers have seen the light
and most new groves have been

set out and are being set out with

much more liberal spacing, allow-
ing for proper spraying and culti-
vation. The trees are quite a bit
smaller than ours but bear heavily,
it being generally conceded that
the average yield per acre is con-
siderably greater than ours.
The soil in Palestine is rich and
heavy so that fair fruit is obtain-
able with no fertilizer other than
an occasional light application of
animal manure. However, the

Port
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progressive growers have real-
ized the value of artificial fertili-
zers and cover crops and are im-
proving their fruit to a great ex-
tent. It is also quite possible that
the application of the proper ferti-
lizer will toughen the skin of the
orange and eliminate the greatest
source of loss.

Machinery Introduced

One American firm over-
came the difficulties of pack-
ing the oval Jaffa orange by
machinery and installed a
complete modern house for the
Pardess Cooperative Society
at Rehoboth in February and
March, 1931. The outcome
of this house appears to be the
keystone upon which the fate
of machine packing rested and
its success seems to the turn-
ing point in packing methods.

Every man of importance in
the Palestine citrus industry
attended a demonstration .in
the Rehoboth house on March

17th and all agreed that the-indus-
try had made the longest stride
forward in its entire history.

The improvement in the pack
and the perfect sizing of the Jaffa
orange will make it compare very
well with our own in appearance.
The Pardess people have adopted
the American pack with the excep-
tion of the bulge and it is possible
that this will also be adopted next
season. This would eliminate a
large percentage of loss which has

{Continued on page 25)
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THE AIR-CELL “A" BATTERY

Chris L. Schultz e. e. '32

“The air-cell type A" battery
is a high capacity, constant volt-
age, air-depolarized primary bat-
tery'’. It was developed especially
for use with radio receivers using
a new series of 2 volt tubes, and
although it cannot be recharged,
it has proved to be highly practi-
cal because of its unusually long
life. The details of its construction
and operation are described by

Mr. Schultz.
The Editor.

HE aim of engineers in de-
T signing new apparatus for

the transformation of en-

ergy from one form into
another is to make the process as
efficient or economical as possible.
And this was the aim in the de-
velopment of the new battery
operated radio receiver. Until re-
cently the most economical type
of filament supply for radio re-
ceivers was the ordinary ‘“dry-
cell””. However, the use of these
batteries has several disadvan-
tages, namely, the life of the bat-
teries is short; the voltage varies
greatly throughout the life of the
battery, which necessitates a
manually operated rheostat, and
as a result the tubes very seldom
have the correct filament voltage;
the tubes with which the batteries
are used are noted for their micro-
phonic properties, a decided hi»~
rance to any receiver; and the
cost of new batteries is high. The
next best source to the “dry-cell”
is the storage battery. With this
type of filament supply it is im-
portant that the battery be kept
fully charged, the charging being
frequent, as the current drain
with the storage battery type
tubes is fairly high. In view of
the fact that a more economical
battery operated receiver shoul!
be designed, the manufacturers
launched a program in which a
new series of tubes and a battery
for their filament supply were de-
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Fig. 1 —Constructional view of the air-cell battery.

veloped. The new series of tubes
are the 2-volt tubes, Types ’30,
’31, ’32, and ’33, and the battery
is known as the “air-cell” battery.

The air-cell type “A” battery is
a high capacity, constant voltage,
air-depolarized primary battery
having electrical characteristics
exactly matching the electrical re-
quirements of the new 2-volt
series of tubes. It has a terminal
voltage of 2.53 volts when fresh,
a maximum current drain of 0.65
amperes, and a capacity of 600
ampere hours. As the air-cell
battery is a primary battery,
it is not rechargeable. When ex-
hausted it is worthless and must
be discarded, but fortunately its
low cost.and unusually long life
make this a painless process.
Since it has become the custom to
classify battery receivers accord-
ing to the kind of battery used,
“dry-cell battery sets”, “storage
battery receivers”, etc., it is logi-
cal and natural that these new re-
ceivers should become known as
“air-cell” receivers.

It is characteristic of all vacu-
um tubes that they demand a fila-
ment supply of practically con-
stant voltage. The leeway be-
tween the upper safe limit above
which seriously shortened life oc-
curs, and the lower satisfactory
operating limit below which the
tube fails to function satisfac-
tory, usually is quite narrow.
The familiar forms of primary
batteries, such as the dry-cell, are
incapable of meeting this exacting
demand for constant voltage, be-
ing inherently variable voltage
devices. Fig. 2 illustrates graph-
ically the wide range through
which the voltage of a dry-cell
varies during its useful life, and
also serves to show the uniformity
of the voltage delivered by the air-
cell battery. Fig. 3 shows how the
essential characteristics of the
air-cell battery and the 2-volt
tubes have been matched. The
voltage delivered to the tubes re-
mains well within the narrow
ideal operating range until the
battery is practically exhausted.
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Construction

The battery consists of two cells
assembled in a one-piece moulded
container of hard rubber, and
permanently connected in series.
The dimensions are 1314 inches
long, 634 inches wide, and 10
inches high over all. In the dry
state before activation the weight
is about 25 pounds; and when
filled with water and ready for
service the weight is about 37
pounds. Fig. 1 shows a cut-away
view of the air-cell battery.

The electrodes are carbon and
zine in an electrolyte of sodium
hydroxide (caustic soda or lye).
The battery is manufactured and
shipped dry, the electrolyte-form-
ing chemicals being placed in the
battery in solid form, and the bat-
tery hermetically sealed to pre-
vent the chemicals losing any of
their strength through possible
contact with moist air. The seals
are thin rubber membranes un-
der the filler holes and cellophane
seals over the tops of the carben
electrodes which project through
the case of the battery. Thus seal-
ed, the battery is inert, no depre-
ciation occurs, and as a result it
can be placed in service at the end
of an elapsed time after manufac-
ture and still deliver its full quota
of 600 ampere hours.

Polarization and
Depolarization

When current passes through
the electrolyte of a battery a part
of the electrolyte is dissociated in-
to its constituent elements, one
of which is hydrogen. The hydro-
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Fig. 3— A record of the voltage actually delivered to the filaments of a 7 tube re-

ceiver by the air-cell “A" battery.

gen ions travel toward the posi-
tive pole of the battery, where, un-
less promptly removed, they col-
lect as gaseous hydrogen which
insulates the electrode from the
electrolyte and rapidly reduces
the voltage. This action is called
polarization. To counteract this
undesirable effect, various mater-
ials rich in oxygen are introduced
into the battery, the oxygen com-
bining with the hydrogen to form
harmless water. Some of the de-
polarizing materials used are pot-
assium bichromate, copper sui-
phate, copper oxide, lead peroxide,
and manganese dioxide. Thus, in
order to depolarize batteries it has
been necessary to put into them
some potassium, chromium, cop-
per, lead or manganese. These ele-
ments not only add to the cost of
the batteries but also occupy valu-
able space in them while contrib-
uting nothing to their output, but
are essential because of the oxy-
gen associated with them. The
air we breathe is well suited as a
depolarizing material in this case,
as it is free and contains 20
oxygen, the desired depolarizer.
Air depolarization has the advant-
age of more ampere hours per dol-
lar of cost and per cubic inch of

25
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Fig. 2—Comparative voltage characteristics of the air-cell battery and dry-cell batteries

used to supply the filaments of a 7 tube 2 volt receiver.

Over four dry battery installa-

tions, each consisting of 8 standard cells, connected in series parallel, were exhausted
in giving service equivalent to that obtainable from one air-cell battery.
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volume. There is a further advant-
age, constant voltage, which
makes the air-cell battery parti-
cularly adapted for radio work.
Air depolarization in the air-cell
“A” battery is accomplished by a
special form of carbon, used at the
positive electrode, which has the
unique ability to extract pure oxy-
gen from the air and to make it
available within the battery as
required. This unusual kind of
carbon wants oxygen above all
other things, and when exposed
to a mixture of gases containing
oxygen will load itself with this
particular gas and vigorously re-
pel the invasion of any other ma-
terial seeking admission. Because
of this property, the carbon, al-
though extremely light and por-
ous, will remain bone dry, when
immersed in the liquid electrolyte
of the battery. It forms a perfect
check valve, freely admitting oxy-
gen to the interior of the battery,
but blocking any flow of electro-
lyte in the reverse direction.
But—and this is a more impor-
tant point—should the oxygen
content of the carbon become ex-
hausted in any manner, it will then
proceed to lcad itself with the
nearest thing, which in this case
is the liquid electrolyte. When
robbed of its oxygen the carbon
will soak up electrolyte just as a
lump of sugar soaks up hot coffee,
and, like the sugar lump, goes ab-
solutely and thoroughly to pieces;
disintegrates, rendering the bat-
tery useless. This harmful action
will result from over-loading the
battery by drawing more current
from it than it is able to generate
with safety. The demand for oxy-
gen is directly proportional to the
current drain and the ability of
the carbon electrode to extract
oxygen from the air is limited.
Consequently, excess current
(Continued on page 25)
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HE new rule placing the re-
sponsibility for class at-
tendance among the upper
tenth of the students on

their own shoulders, in other
words making it optional, has
been in effect since early in the
present semester. The idea,
which, with some variations, has
been adopted in several schools of
the country recently, is one of the
greatest forward steps in modern
education. Responsibility is one
of the most important traits in
anyone, particularly an engineer,
and while this plan will, perhaps,
not actually produce such a sense,
it at least recognizes it and offers
some reward to those possessing
it

To continue elementary school
principles in college merely be-
cause they are principles is folly.
The objective of a college course
is mastery of the subject covered
in the easiest possible manner, not
the cultivation of promptness of
arrival at classes and patience in
sitting through them during the
year. If all students had sufficient
will power and ability to take an
assigned textbook, follow through
it successfully by themselves, and
then pass an examination on the
material, the professors would be
saved considerable energy, the
students would save time, and
nothing would be sacrificed. Pro-
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fessors would be available to offer
help and explanation when needed
individuals, but the entire
group would not have to submit
to tedious explanations for the
slower members.

Of course this plan would not
be practicable. Most people re-
quire some threat hanging over
them to forc