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On the installation shown above, the contractor fabricated
by oxy-acetylene cutting and welding the bends, reducers,
and other specials in his shop and installed them with
tie-in welds on the job. The lines and bends were in-
stalled with a proximity which would have been im-
possible by other methods of joining. The insulation
contractor estimated a 30 per cent saving on insulation
labor because it was a welded installation.

OXWELDED PIPING SYSTEMS

. . . are easier to install

and cheaper to maintain

® The economy of oxy:acetylene welded piping for power or
domestic and industrial heating purposes extends all along the
line. Oxwelded piping systems are cheaper and easier to install,
and, once installed they are leakproof and lasting. There are no

maintenance expenses on a system put in by this modern process.

Let Linde Help You

The Linde organization can help you with your welded piping
projects from the first blue prints to the finish of the actual
installation. Linde customers benefit from the closely coordinated
research, development and field engineering facilities of the Linde
organization. The Linde representative, who assists you as a part
of Linde Process Service, makes the results of this research, de-
velopment and field experience available to your organization.

You can arrange for this cooperation by communicating
with the nearest Linde Sales Office or with 30 East 42nd Street,
New York, N. Y. Address: The Linde Air Products Company,

Unit of Union Carbide and Carbon Corporation.
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Surveying T his Issue

UR lead article this month is

“Fuels.” Mr. Averitt is start-

ing a series of three articles which

will treat individually solid, liquid,
and gaseous fuels.

HE heavy traffic on our roads
today calls for a balance of all
forms of transportation. Mr.
Harrod’s article on “Land Trans-
portation” concerns this problem.

N this issue Mr. Denehie brings
us interesting information con-

cerning recent developments in

“New All-Metal Radio Tubes.”

WE have on our campus here at
Rose some very interesting
broadcasting apparatus. Mr. Me-
whinney explains the two trans-
mitters in ‘“Broadcasting Equip-
ment at Rose.”

HE application of Diesel engines
in all phases of industry today
may not have been given our prop-
er consideration. In any case you
will enjoy reading “Diesel Engines
in the World Today,” by Mr.
Carroll.

—C. D. O.
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NGINEERS in all fields are in-

terested in the production of
power in some form or other. The
phrase “production of power” is
erroneous since what is actually
meant is the transformation of
some form of potential energy into
kinetic energy. The most important
source of potential energy which
is used today is fuel. The chemical
potential energy of the fuel is
transformed into heat energy
through combustion; the heat lib-
erated acts upon some other med-
ium, such as water, which in turn
acts upon some mechanical device
to produce kinetic energy. No
power has been produced ; the form
of the energy has merely been
transformed.

Classification of Fuels

Fuels may be divided into three
distinct classes, namely, solid fuels,
liquid fuels, and gaseous fuels. Let
us now confine our discussion to
solid fuels. A solid fuel, as the
name implies, is solid in form and
is a derivative of vegetable growth.
Solid fuels may further be classi-
fied according to the method of
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Robert A. Aventt, m., '37
Beginning With T his Issue

preparation as natural fuels, pre-
pared fuels, or refuse fuels.

Coal, A Natural Fuel

The most important of the na-
tural solid fuels is coal. Coal is a
rather general term embracing
several distinct types. Anthracite
coal, which is a hard glossy coal
with a high volatile content, gen-
erally below five percent, is mined
principally in the eastern coal fields
of the United States. Anthracite is
a clean coal, producing a relatively
small amount of soot when burned.
This coal is widely used as a do-
mestic fuel. Its high initial cost
prohibits its extensive use as an
industrial fuel. Semi-Anthracite
coal is a slightly softer coal, and
contains a slightly higher volatile
content. It is mined in the states
of Colorado and Pennsylvania.
Semi-Bituminous coal has a vola-
tile content slightly higher than
that of Semi-Anthracite and also
has a higher moisture content.
Bituminous coal is an abundant
fuel, which is mined in most parts
of the country, but principally in
the midwest. Bituminous coal is

consumed by the majority of in-
dustrial plants and by a large num-
ber of domestic plants throughout
the midwest. This is largely due to
the fact that the transportation
cost is small compared to what it
would be if anthracite coal from
the eastern coal fields were shipped
to the midwest states. Sub-Bitum-
inous coal is higher in volatile
matter and in moisture than
Bituminous and has a lower heat-
ing value than any of the coals
mentioned above. Lignite is a
brownish-black, brittle sort of fuel
which bears a marked resemblance
to partly burned wood. It is com-
paratively low in heating value
and high in volatile matter and
moisture. All of the above-men-
tioned fuels are composed of car-
bon, hydrogen, oxygen, sulfur, and
nitrogen, but each class has a dif-
ferent percentage range of each,
which is responsible for the class
characteristics of the coal. The
heating values of the above-men-
tioned fuels vary approximately
from seven thousand B.T.U. per
pound for Lignite to fourteen thou-
sand B.T.U. for Anthracite coal,
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when based on the ‘“as received”
condition.

Storage of Coal

Industrial concerns which con-
sume large amounts of coal are
faced with the problem of coal
storage. Storage difficulties may
include effect of weather on heat
value of coal, danger of spontan-
eous combustion, and disintegra-
tion of the coal itself. Anthracite
coal may be stored without
difficulty, but with those coals hav-
ing a higher volatile content, more
or less elaborate storing facilities
must be provided. The two most
prominent methods of storing coal
are under-water storage and prop-
er piling. When coal is piled, the
fine aggregate must be thoroughly
mixed with the coarse and then
the mixture must be carefully com-
pacted so as to eliminate any air
pockets within the pile. Piles must
not be too deep and must be re-
piled if dangerous internal heats
develop.

Other Natural Fuels

The second most important na-
tural solid fuel is wood. Its use as
a commercial fuel is confined to
more or less isolated conditions.
The desirability of wood as a fuel
depends greatly on its moisture
content, which in turn depends on
the time of year at which the tim-
ber is cut. Timber cut in the spring
has a comparatively high moisture
content, about ten percent higher
than when cut in the winter. The
main constituent of all species of
wood is cellulose, the chief differ-
ences in species being found in the
density and composition of the
sap. The heat values of the differ-
ent species of wood range from
about eight thousand to nine thou-
sand B.T.U. per pound.

Another fuel in this class which
is used in some parts of the world
is peat. This fuel is composed of
vegetable matter, generally mosses
and aquatic plants. Peat is a
spongy black substance found in
swamp bogs. Its heating value
when dried in air is about the same
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as that of wood. There seems to
be no doubt that the formation
of peat is merely one stage in the
natural process by which vegetable
fiber is converted into coal.

Prepared Fuels

In the class of solid prepared
fuels, coke is undoubtedly the most
important. This fuel is the residue
from the destructive distillation of
certain kinds of Bituminous coals
or of petroleum oils. The physical
and chemical properties of coke de-
pend upon the nature of the coal
or petroleum from which it is

Minnig Bituminous Coal

—Cut Courtesy
Maumee Colleries Co.

made, and upon the subsequent ex-
posure. In general, coke is a gray-
black, porous solid. Cokes have a
high carbon content and a high
heating value, posessing about
fourteen or fifteen thousand B.T.U.
per pound. Some coal cokes are
slightly lower than this in heating
value. Coke is a clean fuel, is easily
stored, and has a comparatively
low ash content. For these reasons
it is extensively used as a domestic
fuel in regions where Anthracite
coal is costly.

A second solid prepared fuel
which is becoming prominent in
commercial usage is pulverized
coal. Coal of almost any type can
be pulverized. The raw coal is
ground to powder fineness in a
crusher. It is then burned in a hot
furnace by means of a mixer which
mixes the coal with a stream of air
or steam and blows the mixture
into the furnace. In this respect,
pulverized coal has much in com-
mon with a gaseous fuel. Pulver-
ized coal is advantageous in that
the combustion is very complete
and that the rate of combustion is
easily controlled. Pulverizers have
a high initial cost, however, and
the storage problem is exceedingly
complicated. Furthermore, ash dis-
posal becomes a difficult problem
because the ash has a tendency to
go out the stack with the flue
gases. Pulverized coal, however, is
thought by many to be superior to
any other type of coal fuel and is
being installed in many large
plants throughout the world.

Many plants in the wood work-
ing industries use refuse for fuel.
Much of this refuse fuel is simply
waste wood or sawdust. Other
forms of solid refuse are fuelsare,
tanbark, and bagasse. Tanbark is
the remains of the oak or hemlock
bark which is used in leather tan-
ninz. Bagasse is the crushed stalks
of sugar cane, from which the juice
has been extracted. Tanbark is
finely divided in form and usually
requires some other fuel for com-
plete combustion. The moisture
content is high, and the heating
value will not exceed four thousand
B.T.U. per pound as fired. The
heating value of bagasse usually
does not exceed four thousand
B.T.U. per pound as fired. Refuse
is not used for a fuel except under
conditions where the refuse is a
by-product of some other opera-
tion. Of all the solid fuels, coal is
by far the most important.
Bibliography

V. B. Lewes, Liquid and Gaseous
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Land Transportation

By Raymond Harrod, m., '36

ERHAPS the title of this paper

seems a bit inclusive, but when
we stop to realize that one of the
greatest physical and social prob-
lems of today is that of coordina-
tion and integration of the nation’s
internal distribution system, it
sounds more reasonable.

Aside from the actual moving
of freight and passengers, the
prime requisite of transportation
is speed. Time saved in transit
means more effective use of capital
and of human ability. Time is lost
either at the terminal or on the
road. The railroads have become
very efficient in the utilization of
time on the road but at a sacrifice
of terminal efficiency due to in-
vestment in the wrong kind of
capital goods, such as oversized
locomotives. Highway transport is
not so efficient on the road, but be-
cause of the small capacity of the
units the terminal loss is practic-
ally negligible. So the problem is
to combine the use of railroad
right-of-way with the use of high-
way terminals and localized distri-
bution facilities to yield a new and
more efficient system.

Economy, of course, is another
factor. The differential of actual
cost of transportation must be
balanced against a corresponding
differential of the value of the time
lost, that is, so much capital in-
vested at a certain rate of interest
or so many man-hours at so much
per man-hour.

In passenger service, comfort,
convenience, and safety also figure
in the relative merit of any trans-
portation system. The balancing of
one point against another is that
which makes competition interest-
ing.

The points to be considered in
freight service are speed, through
billing, pick up and delivery, serv-
ice, and reliability of the carrier.
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With the above points in mind
let us look into the different phases
of the transportation of freight
and passengers by land over a con-
siderable distance.

Since the private automobile is
the most popular, it should be con-
sidered first. It provides several
advantages. Personal choice of
routing, timing, and quality of
service demanded; the economy
and convenience of using one’s own
car at the destination; and the
ability to take along one’s friends
at little or no extra cost are special
points to be considered. It has com-
fort except when night operation is
necessary. Automobile speeds are
comparable to those of medium
fast trains. However, at fast speeds
the automobile lacks safety, but
this important factor is often neg-
lected. In recent years much has
been done to increase the comfort,
speed, safety, and economy of
automotive travel. The modern
house trailer has much promise
even for the commercial traveler.
In fact, it has been predicted that
soon a large portion of the popula-
tion of the United States will be
more or less permanently housed in
them. While solving the age-old
problem of the immobility of labor,
it will create many new problems.

Although de luxe railway service
(sleepers, parlor cars, etc.) is more
important than coach service from
the financial standpoint, it is con-
siderably less important when the
passenger-mile is the standard.
The railroads have been reluctant
to greatly improve coach service,
because they feared it would de-
tract from the de luxe service. In
other words, they are confronted
with the problem of catering to
two classes of demands. And now
that air competition is effectively
cutting into the de luxe class, the
problem becomes acute. In the

future the railroad’s best market
will be overnight service for trips
of the order of six hundred miles,
requiring about twelve hours of
time. However, the entire field of
coach service is still open. In both
fields lower fares and service
charges are the most important
requisites. Competing forms of
transportation and six years of de-
pression have taught the traveler
not to pay premiums for food, sup-
plies, ete. In many parts of the
country the railways have lowered
their rates with satisfactory re-
sults, and much is being done to
improve coach service. Better
seats, more space per passenger,
sanitary head rests, larger lava-
tories, cheaper food, air condition-
ing, and even stewardess service
are some of the features to be
found in the south and west for
less than two cents per mile.

In regard to new ideas in pass-
enger car engineering, the three or
four car Diesel powered train seems
to be the most popular. The Chi-
cago-Twin Cities run on the vari-
ous railroads is being used as a
proving ground. The Burlington is
using Diesel powered, extra light,
articulated, high speed trains on
schedules between these cities; The
C. & N. W. is using standard steam
trains; and the Milwaukee is using
steam trains of a semi-light weight
design. The Chicago-St. Louis run
also promises to be such a test
ground for high speed service; the
running time has already been cut
more than fifteen percent.

Some roads in the southwest are
making attempts to get local traffic
by the use of rail busses. One com-
pany recently converted its busses
for rail use; another is using a
rubber tired coach pulled by a self-
propelled express-mail car. The
promoters of the rail-bus idea con-
tend that a bus is able to operate
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with greater speed, comfort, and
safety on rails than by highway
and that by combining a bus load
of passengers with one or two
truck loads of mail and express,
great economy can be realized, as
well.

One important point that is
overlooked by the layman in re-
gard to rail cars is that a low cen-
ter of gravity is not desirable. For
a car with a low center of gravity
the impact between the flange and
the rail is greater than for a car
with a high center of gravity, be-
cause with a high center of gravity
impacts are partially absorbed by
the rocking of the car on the
springs.

The entire field of commercial
highway transportation is gov-
erned by the recently passed law
which places the industry partially
under the jurisdiction of the Inter-
state Commerce Commission ;there-
fore, there will probably be con-
siderable change within the next
few years.

At the present time interstate
bus lines are making quite an effort
to increase speed. This is being
done by cutting down the length
of rest stops and by running non-
stop express schedules. On some
runs, notably in the west where
highway traffic is comparatively
light, bus speeds approach train
speeds. On the Chicago-New York
run the time is twenty-seven hours
as compared to sixteen and one-
half or more by train.

Bus lines attempt to keep their
fares at less than two-thirds of
rail fares. Rates are less than one
cent per mile in the south.

The introduction of sleeper
busses on transcontinental service
is perhaps the most significant of
the recent developments.

Many modern busses have the
engine in the rear or under the
floor. They have low centers of
gravity and low floors.

Of interest especially to the
private motorist is the develop-
ment of the small capacity bus.
Its advantages are: greater speed,
frequent service, through service,
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greater safety, greater ease of
operation, greater popularity with
the general public, and lower capi-
tal investment. Almost all manu-
facturers have seventeen to twen-
ty-one passenger inter-city busses
on the market. The FitzJohn Body
Company has a “thoroughly engi-
neered and proven conversion of
the 1935 Chevrolet Master sedan
into a vehicle with a capacity of
eleven persons, including the
driver”’. The conversion has a
wheelbase of one hundred eighty-
five inches, weighs four thousand
three hundred pounds, and is
equipped with seats of thirty-nine
inch spacing. In the event of actual
coordinated transportation the
small bus will probably become
predominant. Increasingly keen
competition will eventually require
the use of the small bus. Since
lower fares are more or less inde-
pendent of costs, this may be con-
sidered a desirable trend.

Although many lines use a two
man crew, the tractor semi-trailer
type bus is not in common usage.
Nevertheless, it merits considera-
tion because of certain advantages.
It is easier to handle, has a lower
center of gravity, is safer, costs
less per unit, and has less wheel
load. A disadvantage is that this
type has slightly reduced accelera-
tion and hill climbing ability be-
cause of the weight on, and the
position of, the driving axle or
axles. The flexibility, economy
(where two men are employed any-
way), and safety present possi-
bilities which may well be con-
sidered.

In the trucking industry the ap-
plication of Diesel power is out-
standing among recent develop-
ments. Commercial motor vehicles
are continually being subjected
more and more to the restriction
of State and Federal regulations.
Some states have a mileage tax;
Indiana has a weight tax on com-
mercial vehicles. There are re-
strictions and prohibitions on cer-
tain roads. Most states require
special lights and emergency equip-
ment. One distinet failure of the

states has been concerned with the
personnel and labor regulations of
trucking companies. The hazard of
sleepy truck drivers has of neces-
sity been left to the Federal Govern-
ment. If the tramp truck is to re-
main (under Federal regulations),
safety considerations will necessi-
tate the use of three drivers for
long trips.

Just why there has been no tax
on the size of vehicles is rather a
mystery. Highways are designed
for use primarily by the private
automobile, which is about six feet
wide and fifteen feet long. A trans-
port truck or bus is eight feet wide
and thirty or thirty-five long and
has an area three times that of an
ordinary car. A progressive tax,
say on vehicles over eighty inches
wide and over twenty feet long,
which is just steep enough to be
felt, with a rate of about two dol-
lars a foot length and inch width
thus amounting to fifty or sixty
dollars on large transport trucks,
would be both effective, penetrat-
ing, simple, and just, and also a
highly flexible method of making
the highways safer. If correctly
administered, it would not prove a
detriment to the motor transport
industry, because it (the industry)
would tend toward a more effici-
entl use of the highways. In fact,
many operators and manufacturers
would welcome some such control
by the Federal Government in order
to ward off varied and perhaps
aggressive measures passed by the
states to appease the motorist.
From an engineering standpoint,
such a tax would encourage the
development of such features as
cab-over-engine design, transverse
motor, horizontal cylinders, multi-
ple axles, and the like.

There is considerable interest
shown in the idea of building
trucks to run on both rails and
highways. Certain advantages
which are apparent include less
handling, more safety, greater
popularity with the general public,
better service to towns not on
railroads, less congestion at term-
inals, and smaller crews possible
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with multiple unit combinations.
The Evans Products Company is
producing units similar to the
Twin Coach system (Rose Technic,
November, 1933). These units are
equipped with retractable guide
wheels. The General Transporta-
tion Company together with the
B. F. Goodrich Company has pat-
ented a “combination wheel” which
is an ordinary railway wheel with
a penumatic tire mounted beside
it. If the tire is deflated, the wheel
is ready for railway use; when in-
flated, the wheel is used on the
highway. With trucks using air
brakes this scheme presents no
large problem. Since an ordinary
eighty horse-power tractor could
easily handle three or four regular
trailers by rail, the labor cost com-
pares favorably with that of high-
way operation, namely, one-half to
one man per load unit as compared
to one or two per unit as required
by most states for transport
trucks. Many engineers feel that
the rail truck is the answer to the
railroads’ problem.

Standardization of the container
car system has progressed con-
siderably since 1933. The length
and width of such units are defin-
itely limited by the width of rail-

road car and of trucks respec-
tively. There is still some question
as to the method of handling;
cranes and skids have been used.
The crane is perhaps the best, but
it requires a considerable outlay of
capital. Skids are cheaper but more
cumbersome to handle. Both sys-
tems are used on the same con-
tainers. Open containers can be
used for transporting domestic coal
and stone for roads. Agreement
and subsequent legislation are ex-
pected soon on the container sys-
tem.

At the present time an organi-
zation which is operating consider-
able mileage of ferry trucks in
Illinois is expanding into a nation-
wide enterprise under the federal
regulation of motor carriers. The
ferry truck system of coordination
has a marked advantage over the
others in that it involves a mini-
mum of new capital and reorgani-
zation. This is a quick, cheap, and
easy method of coordinating trans-
portation.

Many railroads are now engaged
in pick-up and delivery service
either directly, or through a sub-
sidiary, or by local contract on cer-
tain classes of freight.

Economy is being introduced by

the reduction of tare weight and
by the development of all purpose
cars. Materials such as aluminum
and “Cor ten” play an important
part in this economy drive. Some
new cars have doors in the sides,
top, and bottom. These cars are
economical in that they may be
loaded with a crane and unloaded
by dumping, besides being used a3
regular box cars. Another design
is the covered hopper car, similar
to the above mentioned box car
but without side openings.

A much needed balance of all
forms of transportation is expected
from the Federal Government's
regulation. The heavy and long
distance traffic will surely revert
to the rails, while local, light
weight traffic will remain on the
highways. If a well planned pro-
gram, extending over a period of
several years, is adopted, obso~
lescence and general expansion of
traffic will overcome most diffi-
culties.

References:

Railway Age, New York City

Railway Mechanical Engineer,
New York City

Transit Journal, New York City

Business Week, New York City

New All-Metal Radio Tubes

LTHOUGH metal tubes have
been on the market in Europe

for some time, they are quite new
to us in the United States. Im-
proved American made tubes are
now available, and within a short
time they will be used in most of
our modern radio receivers. The
metal tube is considered to be one
of the outstanding achievements
in the recent improvement of radio
receiving equipment. For over two
years the metal radio tube, a Gen-
eral Electric product, has been in
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the course of development in their
laboratories.

It is interesting to note that the
glass type tube began as a develop-
ment of Edison’s original incan-
descent lamp, which was necessari-
ly made of glass in order to trans-
mit the light that was given off by
the white hot filament. In adapting
the incandescent lamp principle
to the requirements of radio, the
glass was retained merely because
it was already there; in other
words, the line of least resistance

was followed. Since the enclosure
by glass seemed quite satisfactory,
tube manufacturers continued to
use it. The fact that the tube fila-
ment can be seen when glowing,
the only apparent advantage of the
glass, is actually of no intrinsic
value, because the tube has lost its
efficiency long before the element
ceases to glow. Therefore, it can be
seen that transparency in the tube
element, which requires the use of
glass, is quite unnecessary.
Among the numerous advantages
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of the new metal tubes over those
of glass are the following: (1)
they are smaller and sturdier, (2)
they provide their own shielding,
and in addition the metal shield
excels glass as a heat -con-
ductor and radiator, (3) they are
of particular advantage in the field
of short-wave reception, because
the shorter leads which are used
permit greater amplification at
the higher frequencies, while the
more effective shielding insures
greater stability.

Cylindrical in form, some of the
tubes have a smaller diameter at
the top. Others, like the glass-type
tubes, have a terminal at the top.
The metal shell is assembled to a
steel and plate or ‘“header,” on
which the inner parts of the tube
have first been assembled. Each
lead-in wire passes through a tiny
bead of special glass that is fused
securely within an alloy eyelet,
which in turn is welded to the
metal end plate. This insures a
lifelong vacuum so far as any
leakage at these points is con-
cerned. Especially developed for
the purpose is Fernico, the alloy
used for the eyelet. Fernico is a
combination of iron, nickel, and
cobalt and has substantially the
came coefficient of expansion as
glass, thereby giving assurance
that extremes of heat and cold will
not cause strain on either the metal
eyelet or the glass bead. The use
of Fernico eyelets and glass bead
seals permits of many advantage-
ous innovations in tube assembly.
Some of these are: (1) elimination
of need for the usual glass-stem
structure, (2) reduction in overall
length without reducing size of
electrode structure, (3) small dis-
tance between mount and base with
resultant rigidity of the mount,
and (4) short and direct connec-
tion of each electrode to its pin
terminal.

The “pinch seal” in which all
leads and supports are concen-
trated in the glass-type tubes has
been eliminated in the metal tubes,
thus allowing the leads to enter
the header of the metal tube at
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the proper points for short, direct
paths. This is an important ad-
vantage in short-wave reception
particularly.

The familiar metal shield, or
“can”, which is necessary with the
glass tube in radio-frequency
stages of a circuit, is no longer re-
quired with the new tube. The
metal envelope itself serves as the
shield. The shielding is also more
effective because closer proximity
of shield to elements can be ob-
tained.

In some types of glass enclosed
screen-grid tubes the anode is
shielded in three different ways:
(1) by an internal structure, (2)

Comparative Cut-away models of a
New All-Metal Tube (left) and a Glass
Counterpart Tube (right).

-—Cut Courtesy G. E.

by a coating on the inside of the
glass bulb, (3) and when in use,
by an external “can.” In the new
metal tube, however, all of these
functions are performed by the
shell of the tube itself. The elim-
ination of these internal shields is
the one factor that contributes to
the making of smaller sized metal
tubes, most of which are approxi-
mately half the size of their glass-
enclosed counterparts. In compar-
ing the possible relative accuracy
in the glass-type tubes and the
metal tubes, the latter is found to
be far ahead. Since the need of
large spaces between inside parts

of the tube and the shell are done
away with, clearances can be much
smaller, and the net result is a
smaller, sturdier tube.

It is readily seen that because
of their smaller size the metal
tubes require less space in a radio
chassis, the elimination of ex-
ternal shields helping still further
in this regard. In this way it is
possible to do away with the so-
called “dual purpose” tubes, made
necessary during the past few
years by the limited space in small
receivers. Since single-function
tubes perform much more satis-
factorily, it is well that they can
again be used throughout the cir-
cuit.

Because the envelope has become
the shield and provision must be
made to ground it, metal tubes
have one more base pin than com-
parable glass tubes. Greater ease
of inserting the tube in its socket
has also been considered in the de-
sign. In the conventional glass
tube two of the base pins are of
larger diameter than the others,
which necessitates the alignment
of the larger pins with correspond-
ing socket holes. In the base of the
new tube all the pins are of the
same diameter, and in the center
is a longer insulated key pin. By
placing this pin in a hole centrally
located in the socket and rotating
the tube until the key slips into its
groove, the tube is easily inserted.

By the first of last August, 43
set manufacturers (88% of all
R. C. A. licenses) had adopted
metal for their entire lines or in
higher-priced models. Practically
all of those who have not yet
adopted the new tubes vow they
will change as soon as deliveries
are assured and field performances
have proved laboratory claims.

No industry can make so radical
a change over night. It costs a
great deal of money to tool up for
metal tubes. There are 10 types in
the line, and elements are similar
to the old. Bases are quite different
and the assembly is different. So
the new tube is just now getting
into the field.
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Total tube sales for 1935 were
55,199,000, out of which 28,642,000
went for replacements. But the
metal tube is not interchangeable,
and therefore cannot be used in
old sets without a wiring job. Con-

sequently, there will be a large
continuing market for glass tubes.
As in the case of all new devices,
time will prove the relative values
of glass and metal tubes. The radio
public will be the deciding factor.
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Broadcasting Equipment at Rose

Albert B. Mewhinney, e., '36

T he 200-W att Transmiltter

HE latest addition to the field of

applied radio engineering on
the Rose Campus is the new 200
watt radiophone transmitter which
was designed and built by Mr.
T. A. Hunter. At the present time
the transmitter is located in the
office of the Physics Department
and consists of the following cir-
cuits and tubes: one type 47 as a
crystal controlled radio frequency
oscillator, two type 46’s in parallel
as a radio frequency buffer or
driver stage, and one type 203A as
a radio frequency final amplifier.
These circuits are sufficient for
the needs of communication by
code, which is merely the interrup-

tion of radio frequenzy power.
However, if it is desired to com-
municate by phone, additional
equipment is needed to vary the
magnitude of the radio frequency
power at audio frequencies. This
is done by impressing amplified
audio freguencies upon the radio
frequency final amplifier stage. To
accomplish t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>