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Radiotorial Comment

false expectations of performance. While this is not

always due to intentional misrepresentation by the
salesman, he is at fault in not disabusing the customer’s mind
when anticipating the impossible. For the user can not get
complete satisfaction if he expects the impossible.

Consequently it is most pleasing to note that most of the
radio manufacturers have adopted the recommendations for
radio selling standards prepared by the National Better Busi-
ness Bureau. The basis of these standards is that the usual
performance, and not the unusual, is to be advertised. They
recommend that the facts be under-stated rather than over-
stated.

Every radio fan has experienced freak reception, has heard
some distant station once but never again. Yet he does not
honestly believe that this is a true index of the merit of his
set, however much he may brag about it. There are radio
accidents, radio coincidences, and radio habits. But a set
should be sold on the merits of its habitual performance and
not because of its accidental success.

To do away with loose talk and exaggerated claims will
strengthen public confidence in radio. The sober truth of
the simplest performance is so marvellous as to require no
gilding. Simplicity and accuracy in statement is necessary
to protect the buyer against his own enthusiasm. Whoever
departs therefrom injures his case in the opinion of those
who know and injures the industry in the opinion of those
who are fooled.

Reliable manyfacturers and dealers will avoid the super-
latives in their announcements. A ‘‘complete” set will mean
one ready to operate without additional apparatus. ‘“‘Stand-
ard” equipment will be itemized and named. ‘“‘Guarantees”
will be clearly and simply stated. ‘“Mahogany”’ will mean
the wood of which the cabinet is made and not the finish to
which it has been subjected.

While it is not yet possible to define standards for sat-
isfactory comparison as to the selectivity and sensitivity of
various sets, it is possible not to make impossible claims.
Nor is there any excuse for the improper rating of batteries
ox eliminators nor for false statements as to the tone range
of loudspeakers. Reputable manufacturers have become
most scrupulous in this respect.

The foregoing comments apply particularly to factory-
built receivers. Similar protection is now accorded the man
who buys parts for home-built sets. Condensers are sold
with precise statement regarding capacity and loss. Coils
can be bought with exact specification as to inductance and
distributed capacity. The resistances of rheostats and po-
tentiometers are specified and the frequency curves of trans-
formers are published. Junk parts, except on the “five and
ten” counters, are almost a thing of the past. And there
are relatively few specified parts for which adequate sub-

MANY a radio set and accessory has been bought unde

stitutes cannot be found.

Therefore any general claim as to the “best, finest and
greatest,” unsupported by technical confirmation, should be
regarded with suspicion. The honest manufacturer does not
have to indulge in generalities.

HE radio patent war is now dragging its weary way

through the courts. All sides report victories and

record defeats. There have been many minor skirm-
ishes but no decisive battles. Some claimants are drawing
great revenues from possessions that may yet be declared the
property of others. At least, so it appears to the disinter-
ested but not uninterested onlooker.

The two most important issues to be decided are the own-
ership of the feed-back and of the tuned radio frequency
patents. Their importance comes not so much from their
technical as from their commercial value as applied in radio
receivers. Other major issues are the cone-speaker and the
battery-eliminator patents. Then there are numerous minor
patents, the proved ownership of any one of which may make
or break some radio manufacturer.

There is no question but what the owner of an adjudi-
cated patent is entitled to protection against any monetary
damage for deliberate infringement. But there are so many
claimants to the various vital radio inventions that only a
Solomon can definitely judge who is the rightful owner
and to whom license royalties, if obtainable, should be paid.

The inequitable feature of all this is that the seventeen
year right of tenure may expire before the matter is decided
or before the patent becomes really valuable. Thus De For-
est’s patent on the third element in a vacuum tube ran out
soon after radio became popular and he did not receive the
full reward to which the importance of his invention might
have entitled him. Furthermore it is most difficult, after
expiration, to collect punitive damages for infringement.

The most recent court decisions have declared De Forest
and not Armstrong to have been the original inventor of
the feed-back regenerative circuit and Alexanderson to have
been the inventor of tuned radio frequency, to which there
are several other claimants. These decisions are significant
but not conclusive. Nor will any decision except that of the
Supreme Court finally decide the matter unless the contend-
ing parties get together outside of the courts.

At best, a patent is only a license for a law-suit. Nor is
the Patent Office to blame in the matter. Interpretation of
patent claims involve many factors such as the prior state of
the art, the degree of advance made by the patentee, and the

expressed intent of the patent specification and claims. Such

interpretation can be made only by the courts. So delay is
inevitable and the possibility of monopoly, even if just, is
postponed. Nor can unbiased comment regarding the situa-
tion be otherwise than a Mother Hubbard, covering all and
touching nothing.
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Dollars trom Radio Inventions

Why a Knowledge of Science is Essential to Success in Research

HILE sitting at my typewriter
the other morning, my apart-
ment-studio was suddenly shak-

en, as if by an ecarthquake; while from
somewhere below there arose a dull ex-
ploding roar which scemed to be un-
doubtedly the sound of a black-hand
bomb getting in its work.

Stepping to a window, from which
one may look upon the vast red brick sea
of Manhattan spread all about, and look-
ing down toward the street, I saw a
strange-looking  fan-shaped cloud of
bluish smoke coming out of the side of
the precipice-like wall of the building
in which 1 abode. Directly below, on
the pavement, were scattered a good-
sized wagon-load of broken bricks and
bits of mortar.

I had scarcely more than observed
these facts, when from the crowded laby-
rinths below there came an approach-
ing shriek of a fire-engine and a ladder-
truck. I knew at once what had hap-
pened, and as | rushed down to the
fourth floor | saw my young college-
freshman friend, Cyrus Van Dyn, his
face begrimed, his eyebrows singed, and
his clothes in tatters, emerging from one
of the half blown-out doors of the Van
Dyn apartments. Young Cyrus has a
beautiful little short-wave transmitting
antenna hung out at right angles to the
side of the building; and two or three

of the rooms of his rich parents’ suite

By Vo/m:y G. Mathison

comprise his laboratory, in which he has
enough experimental equipment to exer-
cise the faculties of a radio-corporation
research-engincer.

“With your ignorance and your ap-
paratus, you're a menace to all the in-
habitants of Greater Palestine,” I in-
formed him, severely, as he led me into
his quarters, to view the wreckage. “I
suppose you were trying to mix up a
quart of battery-solution and wound up
by stewing a potful of nitroglycerin!”

“No, it was a high-tension alternat-
ing-current rectifier,” replied Cyrus.
“I'm trying to invent a cheap one for
my short-wave transmitting friends. I
put acetylene gas, sodium nitrate, fulmi-
nated mercury, ammonium chlorate, and
a bucket of creosote in a bulb with a
row of electrodes, and hooked it to a
5,000-volt transformer. Good thing I
turned the current on from the next
room. I'm glad dad is away in Paris
getting his weekly divorce. Gee, what
a mess!”

“You're not to be trusted alone with
a door-bell and a dry-cell,” | remarked
bluntly. “Did you know anything about
the properties of those chemicals—and
that you were compounding a super-
powered explosive ?”’

“No, of course not,” replied Cyrus, in
a slightly hurt and indignant tone. I

was only experimenting.”

e
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Developing a New Long-Life Filament for a Low-Temperature Power Tube.
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OT many would-be radio inventors

can afford, like young Cyrus, to
buy almost any imaginable piece of ap-
paratus or kind of material to play with;
and, so far as I know, few if any other
radio fans have tried such an experi-
ment as to attempt to rectify high-ten-
sion alternating electric currents through
T.N.T. compounds. Nevertheless I
meet so many unskilled radio enthusiasts
who are trying ill-advised, even though
less dangerous experiments, that I think
a brief discussion of the possibilities and
requirements of result-getting radio re-
search would be timely.

Testing Vacuum with a McCloud Gasge.

To speak bluntly from the middle of
the text, virtually all of the highly impor-
tant and valuable radio, electric, and
chemical inventions of today are not the
result of half-haphazard, unscientific ex-
periments, but are the products of highly-
educated men co-operating closely in
large laboratories. This statement,
which does not deal with minor inven-
tions, and which is subject to a rapidly
diminishing number of exceptions, is not
intended to dishearten any earnest radio
experimenter. Rather, as amplified by
what follows, it will, I hope, suggest to
the serious amateur certain roads, all
leading to the same Rome, that may
save him days or years of fruitless and
half-blind groping among the wonders
of the hurtling electron.

Everybody likes the stories of the poor
but determined young scientific genius
struggling alone without money or en-
couragement in a gloomy cellar, his
equipment an alcohol-torch, a rusty saw,
and a bicycle-pump, who makes a dis-
covery fated to bring about an industrial
revolution; who is nearly robbed of his

i
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The super-accuracy of parts required for research can bhe achieved only by machinists
of remarkable skill.

precious invention by the hungry falcons
of some grasping corporation; and who
finally forges his way up to the owner-
ship of a fifteen-hundred-acre face-pow-
der factory, a silver-plated swimming-
pool in his front yard stocked with gold-
fish laden with diamond rings in their
gills and bells on their tails, and a forty-
thousand-dollar pane of stained ghass in
}. "5 home-town church.

Folks love and are inspired by this
k'nd of story; for it breathes of romance
and invincible bravery. It is a true
s'ory, too; but true only of an age that
is. I believe, swiftly passing away. We
have many industrial inventors who have
succeeded in the face of poor means and
st 'pid or bigoted sneers in creating some
thing of great value to the world; yet 1
venture to state that most of the rougher,
ruder, and rather merely mechanical in-
v ntions have been more than adequately
supplied by thousands of inventors, and
that a new kind of man and product is
the order of the present and future day.

Do not confuse this view with the
tearful gibber of those blind, unimagi-
native clowns of twenty, fifty, and three-
thousand years ago, who wrote discourses
bewailing that there was nothing left
in the world to invent. As long as man
physically exists, there will probably be
invention, in some meaning of the word.
But everything is evoluting, is alternat-
ing, from year to year, from second to
second; and in this process of change is
included inevitably the art of inventing.

The faculties of primitive geniuses
were exercised over the invention of
fish-spears and fire-makers; later men
advanced to ploughs and sphinxes; then
came the wheel and the rail. These ob-
jects are accounted to be physical, solid,
and heavy; they were produced by the
co-operation of the hands and the phy-

- sical senses, with the essential employ-

ment, of course, of no little brain. When
our progenitors got to electricity, they
encountered a totally new thing, a kind
of force that did not seem to be in such
gross contact with our physical body as
iron and leather. To exploit the powers

of electricity arid the phenomena of chem-
istry called for the use of more abstract
knowledge and less blind brawn than the
inventions of the mind controlling the
forging-hammer.

This, in brief, is the history of the evo-
lution of the art of inventing: a progress
toward the use of higher and higher
mental powers and the employment of
remarkable metaphysical processes in
numbers, together with the co-operation
of more and more delicate and highly-
trained physical senses. This tendency,
in the field of electricity, has been won-
drously swift. In 1785 Benjamin Frank-
lin and some of his contemporaries drew
great crowds of people to gaze at experi-
ments with static electricity which was
generated by rubbing glass rods with silk
—today these are minor demonstrations
in any public school; while the scientist
bursts asunder the atom and probes
among the ultimate particles of matter.
The earliest consciously scientific experi-
ments began with apples and stones,
and perhaps shall end with the almost,
if not absolutely, spiritual electron.
Persevering study of the latter promises
to unfold the mysteries of all things.

An inseparable corollary of scientific
progress is the accumulation and instant
availability of enormous and swift-grow-
ing masses of technical knowledge of
every conceivable kind; whereby the pre-

-

One of Many Testing Units in a Radio Research Laboratory.
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most at the point where the most bril-
liant genius of a previous generation left
off his labors.

And this is the miracle of right edu-
cation; that by it the earnest student
lives a thousand years in a twelve-month,
by contact through books and works with
the sincerest great labors and achieve-
ments of a host of immortals. Not that
he is ever to worship their ideas in any
field, and bury his mind fatally in the
tombs of the past; he is to use those ideas
as stepping-stones to far higher and bet-
ter ones. Maxwell, Faraday, and Hertz,
Volta, Ampere, and Ohm all got hold of
about all the scientific knowledge that
was’ going in their days, though some-
times with pain and difficulty.

It 1s tiresome to repeat the trite state-
ment that we are on the mere threshold
of invention in radio, or, speaking more
generally, in the vast field of electricity;
everybody conceives this to be true, but
too few have definite ideas as to just how
and where further advances are to be
made. Yet the scientist, the Edison and
the Burbank, can see labors ahead to
occupy them through three lives, if they
could live that many. The difference in
outlook is owing to the ditference be-
tween the kpowledge and vision of these
workers and that of the untrained lay-
man.

Of course, many people are born with-
out much gift of imagination, or vision;
but, again, no matter how gifted vou are,
vou cannot see very much from within a
dark, narrow cave of ignorance, or when
vour mind is prisoned in a straight-jacket
of slavish submission to old and dead
ideas.

In radio, anything is possible for the

chdllicgd caginecer dand scienust with imag-
ination—and a laboratory. Truly ade-
quate laboratories for radio research are
pretty hard to find today outside of the
property-lines of the great commercial
corporations. [ am not asserting that
there are no others, for that would be
untrue ; yet few individuals or erganiza-
tions other than those directly supported
by industrial companies can afford to
own or maintain them.

I have been through the plant of one
company, not a very big one either, that
is spending over $50,000 a vear in sal-
aries alone for engineers who do abso-
lutely no other thing than study the ac-
tions of electrons in certain gases. The
Western Electric Company uses $30,-
000 worth of apparatus to separate and
accurately measure the a.c. and d.c. com-
ponents of certain chokes it manufactures
for radio purposes; and would be af-
fronted at an offer of a million dollars
for all its research equipment.

It is certainly something of a calamity
that in the fields of radio, electricity, and
chemistry we must go to private corpora-
tions for our super-laboratories. An en-
gineer employed in such a laboratory
suffers under an inevitable tendency to
develop a bias, to see everything with an
eve turned eternally toward financially
satisfactory results to his own particular
company, that is positively deplorable.
FFacts that might be of great value in
other fields, if they were published, are
overlooked or neglected; potentially
priceless ideas may be let slip.

Then the work of each corporation
laboratory is jealously kept as secret as
possible, which is another disaster, for
sometimes a prized secret of one corpor-
ation combined with another secret of

L.

A Laboratory-Created Tube Ager and Bombarder Which Has Helped to
Reduce the Manupacturing Cost of a 2014 Tube to 28 Cents.
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another corporation would inspire a finer
mind to the conception of a third “secret”
worth a hundred times more than the
other two by themselves. This crime is
being ameliorated in certain cases in the
radio field by the organization of gigantic
interlocking ' combinations of corpora-
tions among which work is compared and
exchanged’; but outsiders are not only
shut out by these combinations, but are
menaced or ruined by the ruthless rapac-
ity of their moneyed operators.

Much as we are doing in this country
for science, it is to our shame that we
are not doing more for it in a public way.
The world should have national armies
of thinkers instead of stabbers; great fed-
eral departments of astronomy, chemis-
try, geology, radio, and so forth, devoted
to pure research on an immense scale—
the unpatentable, unstealable results of
these government works to be published
broadcast over all the globe. I doubt
that there are more than a dozen com-
petent men working today on radio trans-
mission of pictures; if a dozen hundred
free and powerful minds co-operating
generously under the thumb of no priv-
ate corporation were focused upon the
problems of radio-vision, what an acceler-
ation of progress would result!

I should say that the photo-electric
cell is a more precious thing than all the
deadly guns and gases ever forged and
compounded in the world’s war depart-
ments; within this cell and the electron-
tube lies the possibility of tying all the
continents and cities of the globe into
one super-system of radio vision and
audition that will go further toward es-
tablishing universal peace than all the
studies of fiends to produce a bacterium
capable of wiping out a nation in a
week.

Aside from the danger of a biasing of
the genius of the inventor employed in
the private corporation laboratory, an-
other objection made against such lab-
oratories is that the discoveries of the
engineer working therein are the sole
property of his employing company. A
corporation taking out a patent in the
name of one of its inventing engineers
commonly presents the inventor with the
sum of one dollar, as a matter of legal
form. He gets the rest of his pay in
the shape of monthly salary, and in the
equipment the corporation provides for
his experiments and study.

The result of this arrangement is
ordinarily more to the prejudice of all
humanity than it is to the individual in-
ventor. The corporation dictates what
price the world shall pay for the use of
an invention of one of its employees, fix-
ing that price, naturally, on cool calcula-
tions as to what figure will yield the
greatest return of shekels.

I confess that, like most folks, I feel
for the inventor, as well as for the pub-
lic; as it is evident that he sometimes
stands in the position of making his em-
ployers billionaires for a comparatively

(Continued on Page 44)
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An Improved, Shielded Superheterodyne

Embodying All the Latest Approved Ideas But Intended Only for the Expe-
rienced Builder Who Wants the Best Possible Results

INCE the publication of the descrip-

tion of the shielded model super-
heterodyne, covering all waves from 50
to 600 meters, by G. M. Best in August,
1925, RADIO, the writer has made a
number of changes whereby he obtains
even greater distance, selectivity and
power output. This is secured primarily
by adding one stage of tuned r.f. amplifi-
cation, which also prevents radiation
from the local oscillator, and one stage of
power tube a.f. amplification.

These changes can be incorporated by
a slight re-arrangement of parts without
modifying the dimensions of the panel or
supporting shelf, so that the nine tubes
and associated equipment can be housed
in the same cabinet which may be owned
bv many who built the original set. The
set is adaptable to either antenna or loop
connection by either plugging in or re-
moving the antenna coil.

The set has eight dry battery 3 volt
tubes and one 5 volt storage battery
power tube. A set of plug-in coils for
the antenna tuner, r.f. transformer and
oscillator coupler enables it to cover the
wide range from 40 to 600 meters. Any
tendency toward oscillation is minimized
by a new system of r.f. chokes.

As may be seen by the circuit diagram,
the incoming signal first passes through
an untuned primary whence it is trans-
ferred by induction to a tuned secondary
and then amplified at radio frequency.
The amplified r.f. signal and the locally
generated oscillations then feed into the
frequency changer or first detector which
delivers 2 modulated intermediate fre-
quency. This is amplified by three stages
of I.F. amplification and then de-modu-
lated in the second detector whence it is
again amplified in two stages of a.f. am=
plification.

The general arrangement of parts is
shown in the pictures, the r.f. amplifier,
frequency changer and oscillator being

(A’fC/mke _W0-A
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By H. W. Armstrony

Panel for Super/:eterodyne.;i-/;t./l- One Stage_ Tuned R.F._-Ampliﬁer.

underneath the shelf. Placing the first
three tubes in individually shielded com-
partments improves the selectivity and
prevents any interaction between the r.f.
stage and the oscillator, a very important
point. The r.f. amplifier unit is similar
to that described by G. M. Best in June
1926 RADIO, the antenna secondary
coil being tuned by a .0005 mfd. variable
condenser instead of .00035 mfd., as spe-
cified normally for the plug-in coil used,
as a loop antenna may be occasionally
employed and most loops require the
larger condenser. The other two vari-
able condensers are each .0005 mfd.

The shelf is used to support the three
intermediate frequency stages, the second
detector and audio stages. The panel
above the shelf supports a volt-meter, vol-
ume control, filament rheostat and three
output jacks. The panel originally spe-
cified for this receiver may be retained,
but those who wish to build the set for
the first time will find the complete di-
mensions for the panel in Fig. 2.

No specific recommendations are made
in the parts list, so that the panel dimen
sions show only the center holes for the
variable condensers and rheostats. The

supporting holes for the panel apparatus

3%0/F
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can be laid out from the templates gen-
erally furnished by the manufacturer.
Directions for building the intermediate
frequency transformers and filter were
published in April 1926 RADIO. Mount
the intermediates so that the cores are
parallel with the shelf, and not perpen-
dicular, as otherwise trouble may develop
due to the metal shelf acting as a ca-
pacity to the windings of the trans-
formers.

Fig. 3 shows the assembly of the
shielding, which is absolutely necessary
for a receiver of this type. All appara-
tus is mounted directly on the shield,
which consists of the back panel plate,
the shelf, and the partitions. The entire
assembly is held in place by the screws
supporting the panel apparatus, no base-
hoard being required. Fig. 1 shows the
schematic wiring diagram, with all con-
nections indicated. No pictorial wiring
diagram is furnished, as anyone unable
to read a schematic diagram should not
attempt to build the set, as this is a job
for only the experienced constructor.

The r.f. transformer, antenna tuner
and oscillator coil are of the plug-in type,
with a six terminal base. They may be
purchased ready-made, or can be wound
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Fig. 1. Circuit Diagram for Shielded Superheterodyne With One Stage

of Tuned R.
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false expectations of performance. While this is not

always due to intentional misrepresentation by the
salesman, he is at fault in not disabusing the customer’s mind
when anticipating the impossible. For the user can not get
complete satisfaction if he expects the impossible.

Consequently it is most pleasing to note that most of the
radio manufacturers have adopted the recommendations for
radio selling standards prepared by the National Better Busi-
ness Bureau. The basis of these standards is that the usual
performance, and not the unusual, is to be advertised. They
recommend that the facts be under-stated rather than over-
stated.

Every radio fan has experienced freak reception, has heard
some distant station once but never again. Yet he does not
honestly believe that this is a true index of the merit of his
set, however much he may brag about it. There are radio
accidents, radio coincidences, and radio habits. But a set
should be sold on the merits of its habitual performance and
not because of its accidental success.

To do away with loose talk and exaggerated claims will
strengthen public confidence in radio.. The sober truth of
the simplest performance is so marvellous as to require no
gilding. Simplicity and accuracy in statement is necessary
to protect the buyer against his own enthusiasm. Whoever
departs therefrom injures his case in the opinion of those
who know and injures the industry in the opinion of those
who are fooled.

Reliable manyfacturers and dealers will avoid the super-
latives in their announcements. A ‘“‘complete” set will mean
one teady to operate without additional apparatus. “Stand-
ard” equipment will be itemized and named. “Guarantees”
will be clearly and simply stated. ‘“Mahogany” will mean
the wood of which the cabinet is made and not the finish to
which it has been subjected.

While it is not yet possible to define standards for sat-
isfactory comparison as to the selectivity and sensitivity of
various sets, it is possible not to make impossible claims.
Nor is there any excuse for the improper rating of batteries
or climinators nor for false statements as to the tone range
of loudspeakers. Reputable manufacturers have become
most scrupulous in this respect.

The foregoing comments apply particularly to factory-
built reccivers. Similar protection is now accorded the man
who buys parts for home-built sets. Condensers are sold
with precise statement regarding capacity and loss. Coils
can be bought with exact specification as to inductance and
distributed capacity. The resistances of rheostats and po-
tentiometers are specified and the frequency curves of trans-
formers are published. Junk parts, except on the “five and
ten” counters, are almost a thing of the past. And there
are relatively few specified parts for which adequate sub-
stitutes cannot be found.

MANY a radio set and accessory has been bought undex

Therefore any general claim as to the “best, finest and
greatest,” unsupported by technical confirmation, should be
regarded with suspicion. The honest manufacturer does not
have to indulge in generalities.

HE radio patent war is now dragging its weary way

through the courts. All sides report victories and

record defeats. There have been many minor skirm-
ishes but no decisive battles. Some claimants are drawing
great revenues from possessions that may yet be declared the
property of others. At least, so it appears to the disinter-
ested but not uninterested onlooker.

The two most important issues to be decided are the own-
ership of the feed-back and of the tuned radio frequency
patents. Their importance comes not so much from their
technical as from their commercial value as applied in radio
receivers. Other major issues are the cone-speaker and the
battery-eliminator patents. Then there are numerous minor
patents, the proved ownership of any one of which may make
or break some radio manufacturer.

There is no question but what the owner of an adjudi-
cated patent is entitled to protection against any monetary
damage for deliberate infringement. But there are so many
claimants to the various vital radio inventions that only a
Solomon can definitely judge who is the rightful owner
and to whom license royalties, if obtainable, should be paid.

The inequitable feature of all this is that the seventeen
year right of tenure may expire before the matter is decided
or before the patent becomes really valuable. Thus De For-
est’s patent on the third element in a vacuum tube ran out
soon after radio became popular and he did not receive the
full reward to which the importance of his invention might
have entitled him. Furthermore it is most difficult, after
expiration, to collect punitive damages for infringement.

The most recent court decisions have declared De Forest
and not Armstrong to have been the original inventor of
the feed-back regenerative circuit and Alexanderson to have
been the inventor of tuned radio frequency, to which there
are several other claimants. ~ These decisions are significant
but not conclusive. Nor will any decision except that of the
Supreme Court finally decide the matter unless the contend-
ing parties get together outside of the courts.

At best, a patent is only a license for a law-suit. Nor is
the Patent Office to blame in the matter. Interpretation of
patent claims involve many factors such as the prior state of
the art, the degree of advance made by the patentee, and the
expressed intent of the patent specification and claims. Such
interpretation can be made only by the courts. So delay is
inevitable and the possibility of monopoly, even if just, is
postponed. Nor can unbiased comment regarding the situa-
tion be otherwise than a Mother Hubbard, covering all and
touching nothing.
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Dollars from Radio Inventions

Why a Knowledge of Science is Essential to Success in Research

HILE sitting at my typewriter
the other morning, my apart-
ment-studio was suddenly shak-

en, as if by an earthquake; while from
somewhere below there arose a dull ex-
ploding roar which seemed to be un-
doubtedly the sound of a black-hand
bomb getting in its work.

Stepping to a window, from which
one may look upon the vast red brick sea
of Manhattan spread all about, and look-
ing down toward the street, I saw a
strange-looking fan-shaped cloud of
bluish smoke coming out of the side of
the precipice-like wall of the building
in which I abode. Directly below, on
the pavement, were scattered a good-
sized wagon-load of broken bricks and
bits of mortar.

I had scarcelyv more than observed
these facts, when from the crowded lab;
rinths below there came an approach-
ing shriek of a fire-engine and a ladder
truck. 1 knew at once what had hap
pened, and as I rushed down to the
fourth floor | saw my young college
freshman friend, Cyrus Van Dyn, his
face begrimed, his eyebrows singed, and
his clothes in tatters, emerging from one
of the half blown-out doors of the Van
Dyn apartments. Young Cyrus has a
beautiful little short-wave transmitting-
antenna hung out at right angles to the
side of the building; and two or three
of the rooms of his rich parents’ suite

By Volney G. Mazrhison

comprise his laboratory, in which he has
enough experimental equipment to exer-
cise the faculties of a radio-corporation
research-engincer.

“With your ignorance and your ap-
paratus, you're a menace to all the in-
habitants of Greater Palestine,” 1 in-
formed him, severely, as he led me into
his quarters, to view the wreckage. “I
suppose you were trying to mix up a
quart of battery-solution and wound up
by stewing a potful of nitroglycerin!”

“No, it was a high-tension alternat-
ing-current rectifier,” replied Cyrus.
“I'm trying to invent a cheap one for
my short-wave transmitting friends. I
put acetylene gas, sodium nitrate, fulmi-
nated mercury, ammonium chlorate, and
a bucket of creosote in a bulb with a
row of electrodes, and hooked it to a
5,000-volt transformer. Good thing I
turned the current on from the next

room. I'm glad dad is away in Paris
getting his weekly divorce. Gee, what
a mess!”

“You're not to be trusted alone with
a door-bell and a dry-cell,” I remarked
bluntly. “Did you know anything about
the properties of those chemicals—and
that you were compounding a super-
powered explosive ?”’

“No, of course not,” replied Cyrus, in
a slightly hurt and indignant tone. “I
was only experimenting.”

Developing a New Long-Life Filament for a Low-Temperature Power Tube.
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OT many would-be radio inventors
can afford, like young Cyrus, to
buy almost any imaginable piece of ap-
paratus or kind of material to play with;
and, so far as I know, few if any other
radio fans have tried such an experi-
ment as to attempt to rectify high-ten-
sion alternating electric currents through
T.N.T. compounds. Nevertheless I
meet so many unskilled radio enthusiasts
who are trying ill-advised, even though
less dangerous experiments, that I think
a brief discussion of the possibilities and
requirements of result-getting radio re-
search would be timely.

Testing Vacuum with a McCloud Gangae.

To speak bluntly from the middle of
the text, virtually all of the highly impor-
tant and valuable radio, electric, and
chemical inventions of today are not the
result of half-haphazard, unscientific ex-
periments, but are the products of highly-
educated men co-operating closely in
large laboratories. This statement,
which does not deal with minor inven-
tions, and which is subject to a rapidly
diminishing number of exceptions, is not
intended to dishearten any earnest radio
experimenter. Rather, as amplified by
what follows, it will, I hope, suggest to
the serious amateur certain roads, all
leading to the same Rome, that may
save him days or years of fruitless and
half-blind groping among the wonders
of the hurtling electron.

Everybody likes the stories of the poor
but determined young scientific genius
struggling alone without money or en-
couragement in a gloomy cellar, his
equipment an alcohol-torch, a rusty saw,
and a bicycle-pump, who makes a dis-
covery fated to bring about an industrial
revolution; who is nearly robbed of his
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The super-accuracy of parts required for research can be achieved only by machinists
of remarkable skill.

precious invention by the hungry falcons
of some grasping corporation; and who
finally forges his way up to the owner-
ship of a fifteen-hundred-acre face-pow-
der factory, a silver-plated swimming-
pool in his front yard stocked with gold-
fish laden with diamond rings in their
gills and bells on their tails, and a forty-
thousand-dollar pane of stained glass in
| "5 home-town church.

Folks love and are inspired by this
I:'nd of story; for it breathes of romance
and invincible bravery. It is a true
s ory, too; but true only of an age that
is. [ believe, swiftly passing away. We
have many industrial inventors who have
succeeded in the face of poor means and
st pid or bigoted sneers in creating some
thing of great value to the world; yet 1
venture to state that most of the rougher,
ruder, and rather merely mechanical in-
v ntions have been more than adequately
supplied by thousands of inventors, and
that a new kind of man and product is
the order of the present and future day.

Do not confuse this view with the
tearful gibber of those blind, unimagi-
native clowns of twenty, fifty, and three-
thousand years ago, who wrote discourses
bewailing that there was nothing left
in the world to invent. As long as man
physically exists, there will probably be
invention, in some meaning of the word.
But everything is evoluting, is alternat-
ing, from vear to year, from second to
second; and in this process of change is
included inevitably the art of inventing.

The faculties of primitive geniuses
were exercised over the invention of
fish-spears and fire-makers; later men
advanced to ploughs and sphinxes; then
came the wheel and the rail. These ob-
jects are accounted to be physical, solid,
and heavy; they were produced by the
co-operation of the hands and the phy-
sical senses, with the cssential employ-

ment, of course, of no little brain. When
our progenitors got to electricity, they
encountered a totally new thing, a kind
of force that did not seem to be in such
gross contact with our physical body as
iron and leather. To exploit the powers

L
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of electricity arid the phenomena of chem-
istry called for the use of more abstract
knowledge and less blind brawn than the
inventions of the mind controlling the
forging-hammer.

This, in brief, is the history of the evo-
lution of the art of inventing: a progress
toward the use of higher and higher
mental powers and the employment of
remarkable metaphysical processes in
numbers, together with the co-operation
of more and more delicate and highly-
trained physical senses. This tendency,
in the field of electricity, has been won-
drously swift. In 1785 Benjamin Frank-
lin and some of his contemporaries drew
great crowds of people to gaze at experi-
ments with static electricity which was
generated by rubbing glass rods with silk
—today these are minor demonstrations
in any public school; while the scientist
bursts asunder the atom and probes
among the ultimate particles of matter.
The earliest consciously scientific experi-
ments began with apples and stones,
and perhaps shall end with the almost,
if not absolutely, spiritual electron.
Persevering study of the latter promises
to unfold the mysteries of all things.

An inseparable corollary of scientific
progress is the accumulation and instant
availability of enormous and swift-grow-
ing masses of technical knowledge of
every conceivable kind; whereby the pre-

qalisy * Sy

 One o_f Many Testing Units i a Radio Research Laboratory.
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cocious schoolboy is enabled to begin al-
most at the point where the most bril-
liant genius of a previous generation left
oft his labors.

And this 1s the miracle of right edu-
cation; that by it the earnest student
lives a thousand years in a twelve-month,
by contact through books and works with
the sincerest great labors and achieve-
ments of a host of immortals. Not that
he is ever to worship their ideas in any
field, and bury his mind fatally in the
tombs of the past; he is to use those ideas
as stepping-stones to far higher and bet-
ter ones. Nlaxwell, Faraday, and Hertz,
Volta, Ampere, and Ohm all got hold of
about all the scientific knowledge that
was’ going i their days, though some
times with pain and difhculty.

It is tiresome to repeat the trite state-
ment that we are on the mere threshold
of invention in radio, or, speaking more
generally, in the vast field of electricity;
everybody conceives this to be true, but
too few have definite ideas as to just how
and where further advances are to be
made. Yet the scientist, the Edison and
the Burbank, can see labors ahead to
occupy them through three lives, if they
could live that many. The difference in
outlook is owing to the difference be
tween the kpowledge and vision of these
workers and that of the untrained lay-
man.

Of course, many people are born with
out much gift of imagination, or vision;
but, again, no matter how gifted vou are,
vou cannot see very much from within a
dark, narrow cave of ignorance, or when
vour mind is prisoned in a straight-jacket
of slavish submission to old and dead
ideas

In radio, anvthing is possible tor the

trained engineer and scientist with imag-
ination—and a laboratory. Truly ade-
quate laboratories for radio research are
pretty hard to find today outside of the
property-lines of the great commercial
corporations. | am not asserting that
there are no others, for that would be
untrue; yet few individuals or organiza-
tions other than those directly supported
by industrial companies can afford to
own or maintain them.

I have been through the plant of one
company, not a very big one either, that
is spending over $50,000 a year in sal-
aries alone for engineers who do abso-
lutely no other thing than study the ac-
tions of electrons in certain gases. The
Western Electric Company uses $30,-
000 worth of apparatus to separate and
accurately measure the a.c. and d.c. com-
ponents of certain chokes it manufactures
for radio purposes; and would be af-
fronted at an offer of a million dollars
for all its research equipment.

It is certainly something of a calamity
that in the fields of radio, electricity, and
chemistry we must go to private corpora-
tions for our super-laboratories. An en-
gineer employed in such a laboratory
suffers under an inevitable tendency to
develop a bias, to see everything with an
eye turned eternally toward financially
satisfactory results to his own particular
company, that is positively deplorable.
Facts that might be of great value in
other fields, if they were published, are
overlooked or neglected; potentially
priceless ideas may be let slip.

Then the work of each corporation
laboratory is jealously kept as secret as
possible, which is another disaster, for
sometimes a prized secret of one corpor-
ition combined with another secret of

A Laboratory-Created Tube Ager and Bombarder Which Has Helped to
Reduce the Manupacturing Cost of a 2014 Tube to 28 Cents.
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another corporation would inspire a finer
mind to the conception of a third “secret”
worth a hundred times more than the
other two by themselves. This crime is
being ameliorated in certain cases in the
radio field by the organization of gigantic
interlocking combinations of corpora-
tions among which work is compared and
exchanged; but outsiders are not only
shut out by these combinations, but are
menaced or ruined by the ruthless rapac-
ity of their moneyed operators.

Much as we are doing in this country
for science, it is to our shame that we
are not doing more for it in a public way.
The world should have national armies
of thinkers instead of stabbers; great fed-
eral departments of astronomy, chemis-
try, geology, radio, and so forth, devoted
to pure research on an immense scale—
the unpatentable, unstealable results of
these government works to be published
broadcast over all the globe. I doubt
that there are more than a dozen com-
petent men working today on radio trans-
mission of pictures; if a dozen hundred
free and powerful minds co-operating
generously under the thumb of no priv-
ate corporation were focused upon the
problems of radio-vision, what an acceler-
ation of progress would result!

I should say that the photo-electric
cell is a more precious thing than all the
deadly guns and gases ever forged and
compounded in the world’s war- depart-
ments; within this cell and the electron-
tube lies the possibility of tying all the
continents and cities of the globe into
one super-system of radio vision and
audition that will go further toward es-
tablishing universal peace than all the
studies of fiends to produce a bacterium
capable of wiping out a nation in a
week.

Aside from the danger of a biasing of
the genius of the inventor employed in
the private corporation laboratory, an-
other objection made against such lab-
oratories is that the discoveries of the
engincer working therein are the sale
property of his employing company. A
corporation taking out a patent in the
name of one of its inventing engineers
commonly presents the inventor with the
sum of one dollar, as a matter of legal
form. He gets the rest of his pay in
the shape of monthly salary, and in the
equipment the corporation provides for
his experiments and study.

The result of this arrangement is
ordinarily more to the prejudice of all
humanity than it is to the individual in-
ventor. The corporation dictates what
price the world shall pay for the use of
an invention of one of its employees, fix-
ing that price, naturally, on cool calcula-
tions as to what figure will yield the
greatest return of shekels.

I confess that, like most folks, 1 feel
for the inventor, as well as for the pub-
lic; as it is evident that he sometimes
stands in the position of making his em-
ployers billionaires for a comparatively

(Continued on Page 44)
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An Improved, Shielded Superheterodyne

Embodying All the Latest Approved Ideas But Intended Only for the Expe-
rienced Builder Who Wants the Best Possible Results

SINCE the publication of the descrip-
tion of the shielded model super-
heterodyne, covering all waves from 50
to 600 meters, by G. M. Best in August,
1925, RADIO, the writer has made a
number of changes whereby he obtains
even greater distance, selectivity and
power output. This is secured primarily
by adding one stage of tuned r.f. amplifi-
cation, which also prevents radiation
from the local oscillator, and one stage of
power tube a.f. amplification.

These changes can be incorporated by
a slight re-arrangement of parts without
modifying the dimensions of the panel or
supporting shelf, so that the nine tubes
and associated equipment can be housed
in the same cabinet which may be owned
by many who built the original set. The
set is adaptable to either antenna or loop
connection by either plugging in or re-
moving the antenna coil.

The set has eight dry battery 3 volt
tubes and one 5 volt storage battery
power tube. A set of plug-in coils for
the antenna tuner, r.f. transformer and
oscillator coupler enables it to cover the
wide range from 40 to 600 meters. Any
tendency toward oscillation is minimized
by a new system of r.f. chokes.

As may be seen by the circuit diagram,
the incoming signal first passes through
an untuned primary whence it is trans-
ferred by induction to a tuned secondary
and then amplified at radio frequency.
The amplified r.f. signal and the locally
generated oscillations then feed into the
frequency changer or first detector which
delivers 2 modulated intermediate fre-
quency. This is amplified by three stages
of I.F. amplification and then de-modu-
lated in the second detector whence it is
again amplified in two stages of a.f. am-
plification.

The general arrangement of parts is
shown in the pictures, the r.f. amplifier,
frequency changer and oscillator being

;/«’I.'Choka 10-A

By H. W. Armstrong

underneath the shelf. Placing the first
three tubes in individually shielded com-
partments improves the selectivity and
prevents any interaction between the r.f.
stage and the oscillator, a very important
point. ‘The r.f. amplifier unit is similar
to that described by G. M. Best in June
1926 RADIO, the antenna secondary
coil being tuned by a .0005 mfd. variable
condenser instead of .00035 mfd., as spe-
cified normally for the plug-in coil used,
as a loop antenna may be occasionally
employed and most loops require the
larger condenser. The other two vari-
able condensers are each .0005 mfd.

The shelf is used to support the three
intermediate frequency stages, the second
detector and audio stages. The panel
above the shelf supports a volt-meter, vol-
ume control, filament rheostat and three
output jacks. The panel originally spe-
cified for this receiver may be retained,
but those who wish to build the set for
the first time will find the complete di-
mensions for the panel in Fig. 2.

No specific recommendations are made
in the parts list, so that the panel dimen-
sions show only the center holes for the
variable condensers and rheostats. The
supporting holes for the panel apparatus
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can be laid out from the templates gen-
erally furnished by the manufacturer.
Directions for building the intermediate
frequency transformers and filter were
published in April 1926 RADIO. Mount
the intermediates so that the cores are
parallel with the shelf, and not perpen-
dicular, as otherwise trouble may develop
due to the metal shelf acting as a ca-
pacity to the windings of the trans-
formers.

Fig. 3 shows the assembly of the
shielding, which is absolutely necessary
for a receiver of this type. All appara-
tus is mounted directly on the shield,
which consists of the back panel plate,
the shelf, and the partitions. The entire
assembly is held in place by the screws
supporting the panel apparatus, no base-
board being required. Fig. 1 shows the
schematic wiring diagram, with all con-
nections indicated. No pictorial wiring
diagram is furnished, as anyone unable
to read a schematic diagram should not
attempt to build the set, as this is a job
for only the experienced constructor.

The r.f. transformer, antenna tuner
and oscillator coil are of the plug-in type,
with a six terminal base. They may be
purchased ready-made, or can be wound

3 [~
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Fig. A. Circuit Diagram for Shielded Superheterodyne With One Stage
of Tuned R. F. Amplification
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by hand if desired, so that the data for
each coil are given in the following ta-
bles. The antenna tuner and r.f. trans-
former are identical, and consist of a
stator form 2 in. wide by 214 in. long,
with a rotor mounted inside the stator,
made of a piece of bakelite tubing 1 in.
wide and 34 in. long. Data are given
for three different wavelength bands, so
that any wave from 40 to 600 meters can
be received.

Range in Rotor Stator Stator
meters Coil 1-2 Coil 34 Coil 5-6
40-100 6 6 6

100-300 14 16 16

200-600 30 45 45

The stator windings are wound with
No. 26 enameled wire in the commercial
article, but if the coils are homemade,
they had best be wound with No. 26 sin-
zle silk. The rotor is wound with No.
32 double silk wire in all three coils.

The oscillator coil data are contained
in the following table:

Range in Rotor Stator Stator
meters Coil 1-2 Coil 3-4 Coil 5-6
40-100 6 14 10
100-300 10 32 14
200-600 30 84 25

The tube sockets should be of the new
UX base type, so that any of the new
tubes may be used. The second detector
socket should be of the spring base type,
and all sockets except the cushioned one
should be raised from the shelf by plac-
ing a piece of 2§ or ¥4 in. bakelite under
each socket, as a support. ‘This precau-
tion should also be taken with the bases
of the plug-in coils so as to reduce eddy

20

current losses due to the shielding and to
reduce the capacity to ground.

Shielded intermediate transformers
were used, the metal cases being fastened
directly to the shield, thus giving the
same effect as though a shield was placed
between cach stage of the amplifier. The
filter transformer, which is placed next
the second detector, should be raised
away from the shield at least 34 in., so as
to prevent broadening of the filter tun-
ing. - The audio transformers should be
of high grade, with a frequency charac-
teristic extending down to 50 cycles or
below. For the best results the imped-
ance of the output transformer primary
should match the output impedance of
the tube and the secondary impedance
should match the impedance of the loud-
speaker, at the lowest frequency which it
1s intended to reproduce.

Sheet brass, 1/16 in. thick is recom-
mended for the shielding, as it is the
smallest size which is really an effective
shield, and is stiff enough to stay in place.
It is fairly cheap, and easy to drill, so
that the only tools necessary are a good
set of machine drills, and a vise for bend-
ing the edges. The assembly of the shelf
and the partitions is made by bending
one edge of each partition at right angles
and then drilling the bend, so made, to
clear the supporting screws. Machine
screws are used to fasten the shelf to the
back panel shield and the partitions, 4
in. round head 4-36 brass machine screws
being recommended. On the front edge
of each partition, in. from the bottom

and at three places on the front edge of
the shelf, cuts are made with a hack saw,
3% in. apart and 5/16 in. deep. The small
piece between the cuts is then bent at
right angles to form a lip which is
drilled to clear a 4-36 machine screw.
Brass collars can be cut to a length of
Y in. and drilled to clear, or some old
nuts taken from dry cells can be used if
they are handy. These collars or nuts
should be placed under the lips which
have been formed, and the assembled
shelf and partitions can then be screwed
to the back panel shield.

No special provision need be made for
attaching this shield to the panel, there
being enough screws for supporting the
panel apparatus to provide a strong hold
for the shield. Provision must be made
in drilling the shield so that sufficient
clearance is allowed for “hot” apparatus,
which is any part having a positive po-
tential with respect to the grounded
shield. This applies to jack frames,
rheostat shafts, condenser shafts, and the
panel supports of the condensers.

Reference to the pictures will give a
good idea of where each part is placed,
but a few words of explanation will
make the details clear. On the top of
the shelf, looking at the set from the
rear, from right to left, are the inter-
mediate amplifier tubes and their trans-
formers; then the filter transformer and
the second detector tube and finally the
audio amplifier tubes and their trans-
formers. Looking at the picture of the
under part of the shelf, from left to

_R.;lr View of Shielded Superheterodyne.
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right, on the first partition are mounted
the three binding posts to which the loop
or outdoor antenna and ground are con-
nected. The C battery is also mounted
here.

The left hand compartment houses the
first plug-in coil and its associated con-
denser, the plate circuit choke, the amp-
lifier tube, feedback condenser and a by-
pass condenser. The center compart-
ment contains the frequency changer
tube, second plug-in coil and condenser,
the second feedback condenser, the B
battery choke for the r. f. amplifier tube,
and another by-pass condenser. The right
hand compartment contains this oscilla-
tor coupler, its condensers and tube, three
r.§. chokes, and a by-pass condenser.

The two chokes in the oscillator grid
and plate circuit are to localize the os-
cillator energy as much as possible, and
to keep oscillator currents out of the B
and C battery circuits. A 1-mfd. by-pass
condenser shunted across the oscillator
filament also helps in keeping the oscil
lator energy within the oscillator com-
partment. A choke placed in the grid
return lead of the frequency changer tube
prevents oscillator current from reaching
the C battery, but it is optional with the
builder. On the right side of the last
partition is mounted the battery termin-
al strip and four by-pass condensers.

All the by-pass condensers must be at
least 1 mfd., preferably 2 mfd. in the
audio frequency end of the circuit. The
condenser in the left hand compartment
is C, on the diagram, the one in the cen-
ter compartment is C,, and in the right
hand compartment the condenser is C.
The four condensers on the extreme right
are C,, C;, C; and C; in the diagram.

In wiring the set, insulated wire
should be used for the filament, C bat-
tery, positive B battery and meter cir-
cuits.  Annunciator wire or small

|
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Fig. 2. Panel Layout for Shielded Superheterodyne.

stranded insulated wire may be used, and
after all leads have been finished, they
may be laced together with twine so as
to form a harness, preserving the ap-
pearance of the set, and guarding the
wires from injury. Bare wire is used
tor all high frequency leads; the less in-
sulation used the better. Ordinary sock-
et bushings and nuts were used where
any of these wires passed through the
shield. so as to prevent short circuits.
The negative 4 and B batteries are con-

nected together to a common terminal,
which is grounded to the shield, so that
no negative 4 or B wiring need be made
in the set, all connections to these ter-
minals from the tube sockets, by-pass
condensers, etc., being made directly to
the shielding. This procedure elimin-
ates over 25 separate connecting wires,
and greatly simplifies the job of wiring.

A slight departure from heretofore
standard practice is made in the circuit

(Continued on Page 50)
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How to Analyze Radio Diagrams

A Simple Explanation Giving the Novice an Understanding of the
Purpose and Meaning of Radio Symbols

ANY a person interested m radio
can intelligently discuss the func-
tions and purposes of the vari-

ous parts in a radio receiving set without
being able to read a circuit diagram. But
such a person is handicapped. He may
spend hours in studying an article ex-
plaining some circuit when a moment’s
glance at a diagram would tell him the
entire story. To eliminate this handicap
is the author’s aim 1in here interpreting
the various symbols which may be com-
bined to make a circuit diagram.

The alphabet of this radio language

is shown in Fig. 1, which should be

By Lester 1. Wiltse

nating current down the lead-in wire,
through coil marked L, to the ground.
Alternating current flows first in one
direction then reverses itself and goes in
the opposite direction, so this current is
surging back and forth from aerial to
ground very rapidly. We have now
traced what is known as the primary or
aerial circuit. Very easy, isn't it?

Coil L,, termed the secondary coil, is
pictured beside coil L, Notice that coil
L, is not connected with the primary cir-
cuit. It is drawn that way because it
actually is not connected with it in prac-
tice. Any diagram showing two coils

AN
RA’?:Z\-NFRE?IUENC v AUDIO- FREQUENCY coiL AERIAL LooP
SFORMER TRANSFORMER OF WIRE {(QUTSIDEY AERIAL
oL G P
5 @ L Jf
F
GRID LEAK AND
e G TUBE HEAD-PHONES GROUND e ABLE
CONDENSER
& o -
plEe= e -J—_I.-
JACK CRYSTAL BATTER CONNECTING FIXED
OPEN -CIRCU! N
4 CUIT) DETECTOR VIRES CONDENSER
e ARAA A rwm MN\N\_ ‘_rl\__
FIXED VARIABLE
RESISTANCE RESISTANCE PoTenTiomeTer  “URECP LS
% WIRES — NO VARIOMETER
{RHEOSTAT) CONNECTION

Fig. 1. Conwventional Symbols Used in Radio Diagrams.

learned by heart so that no future refer-
ence to it will be necessary. These sym-
bols are standard, being used in Japanese,
Russian, French, German, Spanish and
English publications throughout the
world. They constitute the elements of
a universal radio language.

1I|Nl|l|l' Ii e
Fig. 2. Detector Circuit.

Fig. 2 is a typical simple circuit, so
let us follow it through. First, we start
at the extreme left with the aerial, as
that is where the current from the broad-
cast station is picked up. The aerial,
being insulated from surrounding ob-
jects, conveys this high frequency alter-

drawn alongside of each other denotes
that they are inductively coupled, which
means this: When current flows through
any coil of wire, another coil either in-
side or near it will have the current in-
duced into itself. This phenomenon is
found in all branches of electrical work.
The closer the coils are to each other the
more current will be transferred into
the secondary coil (the coil that receives
it).

So the current surging back and forth
in the primary circuit induces a similat
current in the secondary circuit coil L..
We know then that this is a double-cir-
cuit hook-up, because the primary cir-
cuit is not physically connected with the
grid G or plate P of the tube. 'This
double-circuit feature also informs us that
this circuit is more selective than one
with only a primary coil, called a single-
circuit set.

The coil L, is shunted by a variable
RADIO FOR OCTOBER, 1926
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condenser €. This is the tuning ele
ment in the circuit. For any given wave
length, or frequency, there is some set
ting of the condenser which, in com-
bination with the coil L,, offers a mini
mum opposition to the flow of the cur-
rent of that frequency. Consequently
that wavelength comes in strong and
other wavelengths are shut out or sub-
dued.

Following along the bottom line of
Fig. 2 we next come to the filament con
nection to the circuit, together with the
associated filament or A battery, and
then to the plate or B battery. These
battery connections are often omitted 1n
diagrams or indicated by +4, —Ad, +B,
__B, for the sake of simplicity.

We left our current in the secondary
coil L,, didn’t we? Following the line
from the top of coil L, towards the tube
(see symbol in Fig. 1). Now we come
to our symbol for the grid leak with a
fixed condenser across it. We know
that the grid leak is some sort of resist-
ance by the symbol. Take particular
notice of that grid leak and condenser
combination because they are the parts
that make the tube to whose grid they
are connected act as a detector, (correct-
ly called rectifier). In other words, the
tube changes the current which we have
traced so far from radio frequency to
audio frequency. Radio frequency cur-
rent is of such high frequency (vibrat-
ing so fast) that our eardrums do not
respond to it, so we must have some-
thing to change it to permit it to actuate
our headphone diaphragms or loud speak-
er. All frequencies above audibility are
called radio frequencies; all audible to
us are audio frequencies.

When no grid leak or condenser is
pictured between the lead from the sec-
ondary coil to the tube’s grid, that tube
is acting as a radio-frequency amplifier.
Remember that! In some diagrams the
grid leak will be shown connected be-
tween the grid and filament lead, the
condenser remaining as usual. The ef-
fect is the same, i. e., the tube is the de-
tector when thus drawn. (A C bat-
tery between the lower end of the sec-
ondary coil and the filament lead would
make the tube a detector also, but this
is rarely used.)

Signals from distant stations are nat-
urally weak when they reach our aerial,
so in order to permit the detector tube
to rectify them, radio-frequency ampli-
fiers are used, between the aerial and de-
tector; however, this circuit in Fig. 2
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isn’t designed for exceptional distance,
as no radio-frequency amplifier is incor-
porated.

It is not necessary to describe the com-
plicated action of the tube; all that need
be said is that the grid G of the tube is
where the signals come in, (input), and
the plate P is the output (where thev go
out).

Now trace the lead from the plate
(output) of the tube and we come to
the phones; the current vibrates the dia-
phragms because the tube converted it
to audio-frequency current, you will re-
call.  This completes the circuit, as the
filament and battery leads have already
been explained.

We have now traced a simple one-tube
detector circuit. Let us see what the
difference is between the circuit just
traced in Fig. 2 and the regenerative
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Fig. 3. Regenerative Circuir.

circuit in Fig. 3. We can tell it is a
regenerative circuit by the coil Iy
termed the tickler, which you will per-
ceive is drawn beside the secondary coil
L, to show they are inductively coupled.
The only difference between Figs. 2 and
3 is that the plate circuit (output) is
tuned by the tickler coil. The sig-
nals after being detected by the tube
have to go through the tickler (us-
ually the rotor of a vario-coupler), are
then induced into L,, and re-detected by
the tube-grid leak-condenser combination
before the phones get them. The result

i — M

o 1

'[m -

_ i —
Fig. 4. Tuned Plate Regenerative Circuir,

is more sensitivity, louder signals and
more selectivity than in Fig. 2. So re-
member this, when the plate circuit in-
corporates some torm of variable tuning

U S —

arrangement that circuit contains regen-
eration. Fig. 2 will not squeal while be-
ing operated, but Fig. 3 will, because
of the tuned plate circuit.

Another form of tuned plate regenera-
tive is shown in Fig. 4, a variometer be-
ing used for regeneration. Take it out

stages of R.F. amplification.” Then
we pass on to the third tube and find our
little friends, the grid leak and conden-
ser, connected in the grid lead, so that
tube is the detector. So far we know
it has “2 R.F. and detector.” Tube
number four is next. Tracing from the
grid we see it is connected to the secon-
dary of an audio-frequency transformer,

|I|||—J—f||||[|l|}+

A RB22%v

e

| ,
— (i '- :
B67Hv

Fig. S. Regenerative Circuit aith Tavo Stages A.F. Amplification.

and you have Fig. 2 again. Now we can
tell just by the diagrams when the cir-
cuit is regenerative or non-regenerative.

The foregoing hookups are all one-
tubers, suitable for headphone reception
over moderate distances only. In order
to actuate a loud speaker satisfactorily
we must add two more tubes after the
detector.  Fig. 5 is a three-tube regenera-
tive circuit. The first tube on the left
is the detector because it has the grid leak
and condenser connected to its grid, the
next tube is first stage of audio-frequency
amplification and last tube is the second
stage; so we have a “detector and two
audio.” The method to determine
whether the tube is acting as an audio-
frequency amplifier is simple—start at
grid of the tube in doubt and see if the
wire goes to the secondary of an audjo-
frequency transformer. If so, it is one
stage of audio (see symbol for the trans-
former in Fig. 1). The straight lines
between primary and secondary coils
represent layers of soft iron which com-
prise the core. The reason for the lami-
nated iron core is that it helps pass cur-
rents at audio frequency more readily,
therefore more will be inductively trans-
ferred to the secondary coil.

Take a peck at Fig. 6—a plain cir-
cuit, used with slight modifications in
most five-tube sets.

First we’ll count the tube symbols.
Five is right. Remembering what we
have learned in the foregoing paragraphs,
we can see at a glance that the first two
tubes on the left are serving as radio-
frequency amplifiers, which means ‘2

i =

L1111
||
N

which means one stage of audio-fre-
quency amplification. Tube five is con-
nected similarly, so it is the second audio
stage. ‘The plate (output) is connected
to the jack symbol, therefore that is the
output of the entire set.

How can we tell the number of con-
trols this set will have when made up?
That’s easy. Any symbol with an arrow
drawn obliquely through it, or the arrow-
head connected with some part of it, in-
dicates that apparatus is variable, or
tunable.

Starting on the left of the diagram in
Fig. 6 again, we see variable condensers
connected across the secondaries of
each radio-frequency transformer. That
means three tuning dials or controls.
Any more arrows in the diagram? Sure,
five more! Under each tube is a symbol
for a resistance connected to one side of
the filament lead. It is not a fixed re-
sistance like the grid leak of this cir-
cuit because the arrow denotes it should
be variable. So a rheostat is used, the
size depending upon the type of tube em-
ployed. Now we know we have three
tuning controls, and five rheostats to vary
to light their respective tubes.. Of course,
fixed filament resistances, usually called
“ballast resistances” can be utilized for
the last two tubes if desired, or one rheo-
stat of the correct size connected in paral-
lel will control several tubes.

Just suppose we should build a set
from the diagram in Fig. 6, because we
“like five-tube sets.” What would be
the result? Well, being novices, we
surely would have a great time keeping

(Continued on Page 70)
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Fig. 6. Taco Stages R.F., Derector and Tazvo Stages :1.F.
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An Easily Built Five-Tube Receiver

Full Constructional Details tor an All-Wave Set Combining
Sensitivity and Selectivity With Tone O\uality and Simplicity

’ I 10O meet the needs of the novice
builder, who wants an easily-as-
sembled set that will give unusual-

ly fine results, we have selected a number
of standard parts whose various char-
acteristics may be combined as a har-
monious whole in the Henry-Lyford re-
ceiver. This fact, together with the de-
tailed directions given in this article will
enable even the inexperienced construct-
or to turn out a job of which he can just-
ly be proud.

The requisite simplicity is embodied
not only in the construction of the set
but also in its operation, there being but
two tuning dials and no rheostat, as may
be seen from the panel view. The sen-
sitivity is controlled by a panel-operated

By Elmore B. Lyfora’

Panel View.

volume and by using high grade a. f.
transformers and the special by-pass con-
densers shown in the circuit diagram.
This latter feature keeps the audio com-
ponent from passing through the bat-
teries and battery leads, a cause of distor-
tion frequently overlooked.

thus checking oscillations and giving the
higher gain that comes from using proper
grid biasing voltage.

Each of the two radio frequency tubes,
as well as the detector, has a grid bias of
114 volts for use with 90 volts and 2214
volts B battery respectively. Greater se-

balancing condenser and the volume by
a variable resistance in the audio ampli-
fier, these adjustments having no effect
on the settings of the tuning dials.

The circuit consists of two stages of
radio frequency amplification (one un-
tuned), tuned detector, and two stages
of transformer-coupled audio frequency
amplification with a power tube in the
last stage. This gives great loudspeaker

Rear View, Showing Arrangement of

Apparatus.

The two stages of r. f. amplification.
with their low-loss inductances and con-
densers and short leads, give unusual
sensitivity. Neutralization is accomp-
lished by the balancing condenser, os-
cillation being thus controlled by the
highly-efficient “reversed e. m. {.” prin-
ciple. The untuned r. f. stage, after the
first tuned stage, uses a transformer hav-
ing very low impedance in its primary,

lectivity, with some decrease in sensi-
tivity, may be secured by increasing this
C bias to 414 volts and changing the de-
tector B to 45 volts. The first audio
tube is biased with 414, and the second,
UX-112 type, with 714 volts with 135
volts on the plate. One 5540 Burgess
battery suffices for all C voltages.
Complete coverage of the present
broadcast range is given by the plug-in

BT 500,000 obms AFT Fli . JACK
00035 = mE *
i, 8 ! s}
N $//24mperite
/1 ]

e

4

Fig. 1.

Schematic Wiring Diagram.

RADIO FOR OCTOBER, 1926
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coils specified.  Separate coils for the
higher and lower wavelengths are ob-
tainable.

The parts actually used in the con
struction of this receiver were carefully
selected for the purpose. While there are
others which will do as well, it is defin.
ately known that those listed are satis-
factory and will fit together as planned.
Assuming that the builder has the entire
set of parts before him, the procedure is
as§ follows:

Mounting the Apparatus

IRST mount the 10 coil jacks as
shown in the picture wiring diagram,
Fig. 2, with the lugs placed as indicated
in the drawing. Then mount the an-
tenna and ground binding posts in their
correct positions with a soldering lug on
cach stud overlapping their respective
coil jack lugs. Refer to the picture wir
ing dwgram for the proper position of
each part and their soldering lugs if any
are needed.
Mount the

Benjamin brackets as

shown with the screws furnished with
Then mount the single post

each pair.

Lower Side of Sub-Panel.

LIST OIF PARTS USED
I Micarta Pancl, 7x24, drilled and en-
graved.

1 Micarta Suabpanel, drilled, with
Benjamin cushion sockets moun-
ted.

2 Precise 330 mmfd. variable con-

densers, Type 845,

1 Precise 53 mmfd. variable conden-
ser, Type 940,

1 Centralab modualator, 500,000 ohms,

1 Carter “Imp*” filament switeh,

1 Carter 102-A jack.

1 Carter 103 jack.

1 University antenna coupling trans-
former, Type BB-1.

1 University radio fregueney trans-
former, Type 13-,

1 University tuned radio frequencey
transformer, T'ype DB-3.

2 Thordarson Audio transformers.

Type R-200,

5 Tobe-Deuntsehmann 1
Condenser, No. 201,

1 Micamold ,002 mfd. permanent ¢on-
denser.

1 Micamold .001 mfd. permanent con-
denser.

3 Amperites, No, 112,

10 Coil mounting jacks.

1 Pair Benjamin brackets, 'Type SG29.

i Bakelite post.

2 Eby binding posts,
sround,

2 4-in, Kurz-IWasch dials.

1 Battery c¢able, 8 wire.

1

1

mfd, fixed

antenna and

25 foot coil, Belden hook-up wire,
Complete set of hardware,—lugs,
mach ine serevws, cte.

in the center of the sub-panel with the
long screw provided for that purpose.

Before mounting the audio frequency
transformer No. 2, slip the mounting
bolts for the by-pass condenser No. 5
into the proper holes. Then meunt the
transformer No. 2 so that the G and F
posts are toward the front panel. We
are now ready to mount audio frequency
transformer No. 1, but before doing this
slip the mounting bolts for by-pass con-
denser No. 3 into place. Take care that
the G and F posts of this transformer are
also toward the front panel.

Now turn the sub-panel upside down,
and start mounting the by-pass conden-
ser No. 5, which should be mounted be-
tween the four bolts that hold audio fre-
quency transformer No. 2 to the sub-
panel. By-pass No. 4 mounts directly
next to No. 5 as shown in the illustra-
tion. By-pass condenser No. 3 should
be mounted next by means of the holes
provided in the sub-panel. Next mount
the three Amperite holders, in the three
holes which are directly in line near the
middle of the sub-panel. Two go near
the back edge of the sub-panel, and one

near the front edge, as shown.
(Continued on Page 54)
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Fig. 2. Pictorial Wiring Diagram Shoawing Connections as Actually Made.

24

RADIO FOR OCTOBER, 1926
www americanradiohistorvy com

s


www.americanradiohistory.com

v

rival of his prime minister with

ill-concealed impatience. The day
seemed perfect and yet on the horizon of
national affairs there lurked a cloud no
bigger than the spot on the spat of the
British Ambassador. It was because of
this cloud that the King was worried.

On the balcony rail, the Princess Kat-
erina Eloise Eclypta Tasselhaupt, called
“Tassie’” for short, perched with grace-
ful ease and swung a silk-clad ankle in
careless abandon. She cocked a canny
eye at His Majesty. »

“What's eating on papa, now?! she
demanded in flute-like tones. The King
shook his head.

“G’wan,” he replied. “Don’t bothen
papa when he’s thinking.” _

“Papa mustn’t think,” said the Princ-
ess Tassie calmly. “Every time papa
thinks, papa gums the works.”

The King glared at his darling daugh-
ter.
“Who said that?” he demanded.

“The Duke of Ork in whom papa has
the highest confidence,” the darling re-

plied.
“Huh!” grunted the King. “That

THE King of Uvala awaited the ar-

owl-faced old cow! What knows he

about it?”

“Well,” said Tassie, checking off the
score on her fingers, “He says you
gummed the Lissonian treaty, and the
naval appropriation, and the ambassa-
dor’s luncheon, and that’s pretty near

par, papa!”’
“Enough!” The King’s voice was
stern. “‘Stop blatting so loud.”

“Well, then stop trying to apple-
sauce me,”’ said the Princess sweetly.
“I’m not the prime minister, you know.”

The King sighed. How could one be
Uberalles in the bosom of one’s own
family? Inasmuch as he knew the ans-
wer, he changed the subject.

“Hast seen Rorick the day?”

“Nope,” said the Princess easily.
“Hast not. Where ist supposed to be?”
She liked to take liberties with the voca-
tive because it annoyed the King greatly.

“He was to ask today for the hand of
Marie of Eluria.” The King spoke
heavily. “That is an alliance we would
fain discourage. It is not to the best
interests of Uvala.”

The Princess chuckled.

“You would,” she said. ‘“But if it

RADIO FOR OCTOBER, 1926
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She could peer into the private
chamber of Edisi, the inventor.

The Fatal L-Ray

Bv Earl! Ennis

was Elaine of Bagonia you'd orcur out
the Velvet Pant boys and declare . holi-
day. What do you care who Rorick
marries ?”’

The King stiffened in his chair.

“The responsibility is mine,” he
snapped.

“Yeah—and Rorick’s the boy that has
to live with ’em,” snapped the Princess.
“Be yourself, papa, be yourself. Throw
him in the arena and let the girls fight
it out between ’em. It’ll be a real scrap
then.”

The King shook his head.

“You don’t understand. With Elaine
we annex a strip of much needed terri-
tory that links us to the sea. With
Maria, we gain only more forests to
patrol. Uvala needs the sea. ‘There
is too much at stake for puppy love to
interfere.”

He rose and paced to and fro, his
brow wrinkled in thought. The Prin-
cess regarded him silently. She was not
as dumb as she looked, a fact which was
a source of constant surprise to the folks
in Uvala. Beneath her nifty sport bob,
ideas were twinkling in and out like sand
through a bathing suit, but on her beauti-
ful face there was not the slightest sign
of intelligence.

“Papa,” she said after a bit, “perhaps
I might interest Rorick in Elaine and
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win the route to the sca for Uvala.”

This suggestion from the Princess who
had never taken even the most casual in-
terest in affairs political nearly dropped
His Majesty in his tracks. He stared
at his off-spring open-mouthed.

“You have an—idea?”

Princess Tassie beamed brightly.

“Yes, but don’t tell mamma,” she
said. ““She would think it coarse of me.
This is just between us—father and
daughter stuff—you know. Tell me—
how stands the royal treasury?”

The King groaned. There was al-
ways a catch in the thing somewhere.

“Bitterly low,” he declared. “Only
this morning, Nollie, of the Exchequer
called my attention to the fact that this
year’s campaign contributions are devil
ishly behind. For some reason the usual
announcement of administration policies
has failed to bring the customary finan-
cial return. There seems to be a strange
apathy abroad.”

“Well,” said the Princess, ‘“that
cramps my style a whole lot. You can't
arrange true love affairs without coin
of the realm. I've noticed that Rorick
has a tendency to cast his affection where
the bonus runs highest.”

“Cease girl,”” commanded the King.
“Rorick is thy mother’s half brother, and
thou shouldst speak with more respect.”

“Oh, shouldst 1?" jeered the Prin-
cess. “Say—I know that half-portion
better than vou do. ['ve been riding
with him!”

The King removed his crown and
mopped his brow. The younger genera-
tion kept him hard put for replies at
times. At that moment, as if in response
to an unspoken wish, the prime minister
Blannerhassett stepped through the pal-
ace window onto the porch. He hardly
ever used the door for fear of assassina-
tion.

“Ha!" exclaimed the King. “\Vhat
luck with Edisi the inventor?”

The prime minister bowed from the
waist and spread his hands with the ges-
ture of a gentleman caught in a Pullman
car without a towel.

‘Your Majesty, that low-down, scum-
dullioned. . .” he began, but the King
raised a hand.

“Tut! Tut! The Princess.”

“Your Highness’ pardon,” said the
Prime Minister, turning to the Princess.
“In the heat of emotion I didst forget
myself.”

“Let her roll,” said Tassie, “as long as
you don't repeat. I hate a man who
can’t cuss without doubling back.”

The King rapped sharply on the bal-
cony with his knuckle.

“This is private business,”” he an-
nounced. ‘‘Beat it.”

The Princess bowed sardonically.

“Anything to please papa,” she re-
plied and strolled off down the balcony,
tollowed by the prime .minister’s slightly
protuberant and watery eyes.

“What did the old bilk sav?"’ de-

manded the King, jerking back his sec-
ond in command to affairs of state.

The prime minister returned to his in-
terrupted stream of profanity. After a
bit he mentioned a sum of money. The
King's jaw dropped.

“Sacred Camels,” he exclaimed, “but
he drives a hard bargain. Did he show
it you—his deadly L-ray, I mean?”

The prime minister lowered his voice.

“Your Majesty,” he said. ‘“He took
us to a device in the middle of a wide
field. Before our eves he pressed a lever
and a tree which but a moment before
had been growing, dissolved, faded away,
passed into mist and was gone. | myself
examined the ground afterward. Sire—
there was nothing—absolutely nothing.”

The King bent forward and sniffed
at the minister’s breath. Then he leaned
back seemingly much relieved.

“You don’t say,” he remarked. “Gone,
eh? How'd he work it?”

The other shook his head.

“That is not for me to say, sire. Edisi
is a strange person. He says what he
has done with a standing tree he can do
with a standing army. If this be
true x

“Can he do it with a standing debt?”
asked the King eagerly.

“] am afraid not,” said the prime min-
ister. “Such a debt as ours is bevond
even Edisl.”

There was a long pause, while each
did his own thinking. Finally the King
smashed his hand down on the veranda
rail.

“Blannerhassett,”” he said. “Uvala
must have that ray even if we have to
mortgage the palace to get it.”

The prime min:ster shook his head du-
biously.

“There are already four mortgages
on the palace, sire, three on the museum
of natural mistakes, three on the navy
and two on the arsenal. [ doubt if the
Royal bank would lend on such se-
curity.”

The King frowned.

“Then we'll sell the navy,” he de-
clared. “\What good is it anyhow ?”

The prime minister turned a shocked
face toward the King.

‘Sire,” he protested, “where in all
Uvala are those who can compare with
our admirals in the mixing of cocktails?
And our commissioned rank stand alone
in social persiflage. Your pardon, sire,
but our navy provides a most essential
society background . . . . "

‘Floating cabarets!” snapped the
King. “That’s what they are. Um-
pal, umpah instead of boom, boom! In
a real battle the Uvalian navy would be
about as much use as a knife and fork to
a one-armed plumber. We'll sell the
navy, I tell you, and buy this L-Ray.
With that on our side, we can defy the
world!”

The prime minister held up a depre-
cating hand.

“Your pardon, sire, but it would be

RADIO FOR OCTOBER, 1226
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better to defy only a portion of the
world at first and see how it goes. If
you recall, the late Kaiser made a serious
mistake of that kind . . . . a few small
nations at first, sire, and then some of
the larger ones.”

“Quite right,” said the King heartily.
“No use overdoing the thing. You
know, Blanny, you have a level head—
a damned level head.”

“Your Majesty flatters,” said the
prime minister flushing to his dew-laps.

“No I don’t,” said the King gracious-
ly. “But, if I do say it myself, I can
dish the applesauce where it does the
most good.”

He stood for a moment and contem-
plated hjmself mentally,—every inch a
King, by golly! Abruptly he turned.

“Have Edisi here for an audience at
10 tomorrow. We will have the bureau
chiefs attend also. There is no use ask-
ing Jeeks of the War department. He’ll
be against whatever we do.”

“And the press, your Majesty?"”’

“Let 'em in. That's the only way we
can muzzle 'em.”

The prime minister bowed. Verily
the King was playing into his hands—
his and Edisi’s. Very shortly now the
country would be his and the haughty
Princess Tassie with the salmon-silk legs
and the rapier tongue . . . . He shook
himself. This would never do. There
was work yet to be done!

While these epochal events were tak-
ing place, Edisi the inventor sat in the
workshop of his exclusive castle, Cinder-
on-the-hearth, and plotted against the
peace and prosperity of the Kingdom of
Uvala. Edisi was, by nature, a born
conspirator. He was tall and thin. He
bent his knees like a deacon when he
walked. His voice was soft and unctu-
ous like a mortician’s. His eyes were
deep set and he smelled gently of rose-
water.

At the moment he had fifteen separ-
ate and distinct plans for seizing the
kingdom of Uvala from its fat, compla-
cent and somewhat near-sighted ruler.
He had gone over each and every one
of these plans in his mind and Plans
Nos. 3 and 9 seemed to him to be the
most feasible. In fact, the only differ-
ence between Plan No. 3 and Plan No.
9 was that in No. 3 the King was thrown
into the sea while in No. 9 he was kicked
into the sea.

A less careful conspirator would have
said : ‘“What difference makes it how the
King gets into the sea, so long as he is
drowned?” Not so with Edisi. He was
most particular about such details. He
always worked out such matters with
delicate attention and then, if, by any
chance, the plan failed, he knew it was
not due to his calculations but to Fate
or chance—a most comforting compensa-
tion when one conspires for a living.

Take the L-Ray for instance! It had
been perfected by a bookkeeper in his

(Continued on Page 59)
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The Equamatic Tuned R. F. Receiver

A Non-oscillating Five-Tube Receiver
with a Unique System of Stabilization.

NE of the principal drawbacks of
O the popular tuned radio frequen-

cy receiver is its tendency to os-
cillate when the r. f. amplifiers are op-
erating at greatest amplification. To
overcome this, various methods are em-
ployed, including neutralization by bal-
ancing condensers, ‘“lossers’ of different
types such as resistance in the grid or
plate circuits, and decreased filament cur-
rent. ‘The first mentioned method is
often difficult for the home set construct-
or to accomplish, due to lack of skill in
balancing the circuits; the “losser’”” meth-
od materially reduces the sensitivity of
the set, as does also the method of fila-
ment current reduction.

None of these methods take into con-
sideration the change in the degree of
coupling between primary and secondary
circuits, which is necessary in order to
obtain an equal transfer of energy at any
given frequency. Nearly all tuned r. f.
receivers are most efficient at the higher
frequencies and more and more insensi-
tive as the frequency decreases. This
difficulty can be overcome, however, by
varying the coupling between the pri-
mary and secondary windings of the
r. f. transformers in such a manner that
the sensitivity of the set remains constant
at all frequencies, and oscillation troubles
are entirely absent. Such a set is shown
in the pictures, and data for its construc-
tion are given in the accompanying text
and diagrams.

Before describing the actual construc-
tion of the set, let us consider the theory
of the improved circuit, which is known
as the King Equamatic System of oscil-
lation control. Assume for a moment
that a secondary coil is tuned with a vari-
able condenser to a wavelength of 200
meters. Assunfe a primary coil fitted
inside the secondary winding, making a
complete r. f. transformer. If there is
too much wire on this primary coil, the
tubes to which the transformer is con-
nected will oscillate, and it will be neces-
sary to remove some of the turns from
the primary in order to stop the oscil-
lations. Let us say for example that we
have to remove all except four turns from
the primary before the oscillations cease.

By G. M. Best

Now tune the secondary coil to a
wavelength of 300 meters, and we find
that in order to make the tubes oscillate,
it is necessary to increase the primary
turns to five. As the wavelength in-
creases, assuming a constant degree of
coupling between primary and secondary
windings, we can thus add more and
more turns to the primary without caus-
ing oscillation, and if an equal transfer
of energy from primary to secondary is
maintained, it is necessary to add these
extra turns.

Assuming that it requires fourteen
turns on the primary to cause oscillation
when the secondary is tuned to 600 me-
ters, if the coupling between the primary
and secondary is loosened, the same ef-
fect has beeen attained as though a cer-
tain number of turns had been removed
from the primary coil. This coupling
could therefore be changed to just such a
degree as would be right for 300 meters,
or loosened still more so that the pri-
mary with fourteen turns would have
the same effect at 200 meters that a four
turn primary would have with the or-
iginal coupling scheme. In other words,
with a primary winding having suffici-
ent turns to operate the tube just under
its oscillating point when the secondary
winding is tuned to 600 meters, if the
coupling can be changed just the proper
degree as the variable condenser changes
ithe tuning of the secondary, the tubes can
be kept just under the oscillating point,
regardless of frequency, thus transfer-
ring the same energy to the secondary
over the entire range. This is, in ef-
fect, the application of the old vario-
coupler principle to a transformer.

The King System accomplishes this.
Fig. 1 shows the primary mounted on the
end of the secondary condenser shaft. As
the condenser is varied, the primary is
also twisted so as to vary the coupling.
By also adjusting the secondary to an
angle of 58 degrees the coupling between
the primary and secondary is reduced in
the same proportion as the capacity of the
condenser as it is rotated, which is just
sufficient to keep the tube from oscil-
lating.

Another factor which has to be con-

Panel View of

Equamatic Receiver.
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sidered is the fundamental wavelength
of the antenna used with the set. By
using the variable coupling between an-
tenna and the r. f. amplifier, you are not
limited in any way as to the length of
the. antenna. The coupling may be
varied to suit individual conditions, so

Fig. 1. Position of Primary and Secondary
For Equamatic Control.

that if an extremely long antenna is used,
with a fundamental of say 600 meters,
minimum coupling would be needed at
this point, and greater coupling for all
lower wavelengths. If an antenna had
a fundamental of 350 meters, minimum
coupling would be required at that point
and correspondingly greater coupling on
either higher or lower wavelengths.

A complete five tube receiver is shown
in the pictures, the set being of the con-
ventional type with three tuning con-
trols, two stages of r.f. amplification, de-
tector and two stages of transformer cou-
pled audio amplification. The schematic
wiring diagram is shown in Fig. 2 and
gives all connections to the various
pieces of apparatus. The transformers,
sockets and associated equipment are
mounted on a bakelite or formica sub-
panel, which is fastened to the front
panel by means of a set of brackets. In
building the set, the list of parts given
in the text will be of assistance. This
list includes the parts used in the set
shown in the pictures. Substitutions may
be made to suit the individual taste of
the set constructor.

Mount all the apparatus on the sub-
panel in the manner shown in the pic-
tures, and complete all wiring of this
portion of the set before working on the
front panel. After mounting the panel
apparatus, attach the sub-panel by means
of the brackets, and the few remaining
wires can then be easily run. The panel
drilling template of Fig. 3 gives the
necessary dimensions for laying out the
apparatus. There may be some who
would prefer to wind their own coils and
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data on this construction is given in the
following paragraphs.

T'he secondary coils consist of 60 turns
of No. 26 d. c. ¢. wire wound on a bake
lite tube 225 1n. in diameter and 134 in.
long. The primary coils consist of 14
turns of the same wire wound on a bhake
lite tube 2 in. in diameter and 7/16 in.
long. The secondaries are mounted on
the sub-panel by a metal foot 174 n.
high, 1 in wide and 1/16 in. thick. T'his
strip of metal is then bent over parallel
with the sub-panel for a space of 2 in.
the bottom portion being slotted down
the center for a distance of 134 in. so
that a screw and washer may be used
to hold it in place on the sub-panel.

The primary coils are mounted on the
end of the condenser shaft by means of
a piece of heavy walled brass tubing and
a set screw. The inside diameter of the
tubing should of course be such that it
witl  fit snugly over the condenser
shaft. The tubing should be 2 in. long
and should be Hattened out for the las
half inch of length. A cross piece of
1/32 in. brass, just as long as the inside
diameter of the bakelite tubing used for
the primary, should then be loosely
riveted to the tlattened end of the brass
tubing, or else fastened with a machine
screw and nut. It must not be tight,
however, else it will be impossible to
vary the position of the primary coil
angularly with respect to the condenser
shaft. The primary coil is then fastened

e e S —————

Rear I'ie«w,'S/mwiny R. F. Transformers
After Adjustments Have Been Made.

to the ends of this cross piece in any con-
venient manner.

Brackets on which to mount the sub-
panel may be made of 3/32 in. hard
drawn brass, 7 in. long and 7% in. wide.
These strips should be bent at right
angles, | in. from one end, a hole tapped
for an 8/32 machine screw being drilled
in the short end. T'wo similar holes,
4 in. apart, should be drilled in the long
end, n such a position that the back of
the sub-panel will be Hush with the back
end of the bracket, and so that the two
holes will be equidistant from the front
and back edges of the sub-panel. Three
ot these brackets will be required.

After completing the wiring of the set,
connect the batteries by means of the
Jones Plug and battery cable, connect-
ing the 4 battery first in order to test
the filament circuit. If the tubes light
when the rheostats are turned on, the
filament circuit is O. K. Disconnect
the positive 4 battery wire from the bat-
tery, and connect all the other wires in
the battery cable in turn to the positive 4
battery. If any of the tubes light, there
iIs a wrong connection in the circuit,
which must be located before connecting
the B batteries. 1f everything is correct,
the batteries may all be connected, and
the phones plugged in the first jack.

After adjusting the filament voltage
of the detector and audio tubes to the
correct value, turn on the rheostat
marked “Volume,” which controls the

filaments of the r. f. tubes. Set the vari-
able condensers at about 25 on the dials,
vary them until a station is heard, and
adjust until maximum volume is ob-
tained. Assume that the fundamental
wavelength of the antenna, by a rough
estimate, is 250 meters, which is equiva-
lent to a dial setting of 25 for the vari-
able condensers, and adjust the coupling
of the primary coil so as to give mini-
mum coupling at this point. This does
not mean zero coupling, but it should
be extremely loose. The best way to
determine the correct angle for the coil
is to first set the primary parallel to the
secondary when the plates of the con-

denser are completely meshed, and then

turn the condenser to minimum, noting
the angle of the primary and secondary
coils. Loosen the set screw and turn the
condenser dial until the secondary is
tuned to the antenna fundamental, tight-
ening the set screw again,

If there is a station transmitting on
about this wavelength, it will be a good
one to use in making the final adjust-
ments. After the station is tuned in,
loosen the screw holding the secondary
coil to the sub-panel and push the coil
forward over the primary, being careful
to maintain the 58 degree angle. Sud-
denly the tube will commence to oscil-
late, so that the secondary should be
backed away until the oscillations stop.
At this point securely fasten the second-
ary to the sub-panel, and repeat the op-
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eration with the next secondary, until all
coils are adjusted. You should now be
able to vary all the the dials over the en-
tire range, without the set oscillating at
any point.

As the sclectivity of the Equamatic
transformer is so great that it may be-
come too critical, a retard coil is placed
in each grid return lead as is shown in
Fig. 2. This coil has a very small
amount of inductance, and is in no sense
a “Losser.” It may be purchased read
made, or it can be constructed by wind-
ing 55 turns of No. 36 single silk wire
on a ¥ in. laminated core.

It will be noted that a C battery is
used on all the tubes except the detector.
This conserves the life of the tubes in the
case of the r. f. stages, and is necessary
in the audio stages not only from the
stand point of tube economy, but in order
to permit proper volume with good
tone quality. A type 171 power tube is
recommended for the last audio stage,
with 135 volts plate and 2214 volts neg-
ative grid, but other power tubes may be

used, with appropriate changes in the
B and C voltages. The 171-tube,
with the voltages specified, does

not have more than 12 milliamperes plate
current, and hence no output transform-
er is required. If the B and C voltage:
are increased, however, it will be neces-
sary to install an output transformer in
order to prevent burning out the wind:
ings of the loud speaker. The C battery
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Bottom View of Sub-Panel.

LIST OF PARTS USED

3 Equamatie Transformers—Karas.

3 .00037 mfd. econdensers with ex-
tended shaft—I<aras.

1 Yaxley 10 ohm rheostat with dial.

1 Yaxley 20 ohm rheostat with dial.

2 Audio transformers—Karas Har-
monik.

2 Karas Egqunamatie retard coils.

1 Closed cireuit jack—Yaxley.

1 Open Circuit jnek—Yaxley.

3 Vernier Dials—Karas Micrometric.

1 Kilament switch—Yaxley.

1 .00025 mfd, fixed condenser with
clips—Sangamo.

38 Sub-panel brackets—Karas.

1 2 megohm grid leak— \msco.

1 1-A Amperite.

1 112 Amperite.

5 UX Dbase cushioned sockets—Ben-
Jamin,

1 Formiea panel, TX28x3/16 in..
drilled and engrave

1 Formiea sub-panel, 6x27x3/16 in.,
completely drilled.

1 Eveready No. 766 “C” battery.

1 Jomes DMuitipiug with mounting
and 8 ft. cable.

Binding peosts, serews, bus  wire,

soldering lugs, ete.

batteries, there being a conductor in the
battery cable available for the extra C
connection.

EUROPEAN BROADCASTING
STATIONS
(500 Watts or More)
AUSTRIA:
Vienna (ORV) 530 m., 1500 w., Oester-
reichischer Radioverkehrs.
Vienna (ORV) 488 m., 10,000 w. to re-
place above.
Graz, 40+ m. 500 w.,
Radioverkehrs, A. G.
BELGIUM:
Brussels (BAV) 486 m:, 1500 w. Radio
Belgique Co.
CZECHOSLOVAKIA:

Qesterreichischer

Brunn (OKB) 521 m, 500 w. Radio
Journal.
DENMARK:
Copenhagen, 348 m., 500 w., Government.
Soro, 1150 and 2400 mm., 1000 w., Minis-
try of War.
Hjorring, 1250 m., 500 w., Government
Relay.
FINLAND:
Bjorenborg, 255.3 m., Nuoren Voiman

Liiton Radioyhdistys.

Helsingfors, 522 m., 500 w. Finnish Na-
tional Guard.

Helsingfors, 318 m., 750 w., Military.

St. Michel, 561 m., 500 w. Nuoren Vot
man Liiton Radioydistys.
FRANCE:

Angers, 250 m., 500 w., Ministry of Posts
Telegraphs and Telephones.

Bordeaux, 330 m., 500 w., Ministry of
Posts, Telegraphs and "I'elephones.

Issy-les-Moulineaux (QGA) 1800 m,, 500
w., Ministry of War.

Lyon (YN), 280 m., 2000 w., Dubanchet
and Trolliet.
Lyon (La Doua), 482.3 m., 500 w., Gov-

ernment.

Paris (FL), 2650 m., 5000 w., Government,
Eiffel Tower.

Paris (5NG), 333 m., 500 w., Journal Petit
Parisien.

Paris (FL) 345 m., 500 w., Petit Parisien.

Paris (8AJ), 1750 m. 4000 w., Cie. Fran-
caise de Radiophonie.

Paris (FPTT), 4594 m.,, 500 w., Govern:
ment.

Toulouse, 435.1 m., 2000 w., La Radio Bar-
celona.

Toulouse, 280 m., 2000 w.,
Aerodrome Station.

Government

GERMANY:
Berlin (AFT), 1300 m., 1600 w., Postal
(relay).
Berlin (AFT), 507 m., 2250 w., Postal
Authorities.

Bremen, 279 m., 700 w., Nordischer Rund-

! Prague (OKP) 375 m., 5000 w. Radio funk, A. G. (relay).
may be placed alongside the 4 and B Journal. ' (Continued on Page 67)
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The Siamese Twins of Radio:
Detection and Distortion

many a radio fan and set builder who

has spent much time and money try-
ing to eliminate distortion to learn that
without some distortion properly con-
trolled, that fine receiver of his would
never reproduce a single fragment of the
speech or music broadcast from his fa-
vorite station. So radical a statement
will require some explanation and much
support. Both are readily available.

The persistent reader of current radio
literature has learned much about the
meaning of distortion and has found
ways and means described for its elimin-
ation. But all of these means apply
only to amplifiers—audio, radio and in-
termediate frequency amplitiers. No one
rightly informed, has seriously proposed
to make the detector distortionless and
any who have tried it have been rewarded
with silence.  For there lies the sec-
ret: The detector must “distort” or it
will not “detect.”

This seeming paradox—that the most
distortionless of sets must certainly dis-
tort or fail entirely to fultill its purpose
is not so alarming as it at first appears.
We shall find on further inspection that
the essential distortion may be made to
perform its duty in such a way that the
resulting speech or music is almost un
harmed.

We should first renew our picture of
the meaning of detection. It has been
known by other names, most significant
of which are demodulation and remodu.
lation since it cannot be fully understood
without consideration of its counterpart
—modulation. Together they present a
most complete picture of the essential
processes of radio transmission.

It is a familiar fact that the micro-
phone located in the studio of the broad-
cast station generates undulatory or al
ternating currents corresponding in form
to the sound waves set up by the speech
or music of the artist. It is also a fa-
miliar fact that these alternating cur-
rents do not leave the studio in just this
form, but rather as a verv high fre-
quency alternating current. How this
. comes about can be readily understood
from a consideration of vacuum tube
characteristics.

The familiar curve of Fig. 1, which
shows the relation between the grid
voltage and the plate current of a typical
vacuum tube, holds the key to this ex
planation. It will be noted that this
characteristic curve is by no means
straight throughout its length, and in
fact, is rather sharply curved towards
the lower end. This lower part, be-

I'l‘ MAY come as quite a shock to
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By Raymond B. Thorpe
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Fig. 1. Relation Betaween Grid Voltage and

Plate Current.

tween the points 3 and 4 of the figure,
is very nearly parabolic in shape. This
is equivalent to saying that the plate
current in this region is proportional to
the square of the grid voltage, if we
choose the point 5, for example, for a
starting point. It is this part of the
characteristic which we ordinarily try to
avoid in amplification, but which be-
comes the most important and interesting
part of the characteristic in modulators
and detectors. It can be shown that the
plate current in this region may be ex-
pressed in the form of

=K (E,+pEctpe). . (1).
Where K is a constant, E, is the plate
voltage, E, the “C” battery voltage, @
the amplification constant of the tube
and e is any alternating voltage im-
pressed on the grid by a transformer or
other means. This equation illustrates
the fact that the plate current depends
on the square of the grid voltage.

In case an output transformer is pro-

- IE
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Fig. 2. Detector Tube With Ontput
Transformer.

vided as in Fig. 2, any direct current
components of the plate current will be
suppressed by the transformer and it
may be shown by simple algebra that
the alternating part of the output current
will have the form
le==a,e+}a.e e (2)
tin which a, and a, are simple expressions
involving E,, E,, u and K.

It may therefore be stated that for a
simple vacuum tube circuit such as in
Fig. 2 the output current is represented
by two components; one of which is di-
rectly proportional to the input potential
and the other proportional to the square
of the input potential. The magnitudes
o1 these two components are functions of
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the construction of the tube, since they
involve g, and of the conditions under
which it is operated. In fact it may be
easily shown that the magnitude of q,
is, among other things, increased by the
use of a larger positive value of E,, or
conversely, that as E. becomes more neg-
ative a, diminishes. This is an importarnt
fact when we are concerned with the
amplification of the voltage e without
distortion; that is, without introducing
very much of the ¢ component.

Suppose now that we apply to the grid
of such a vacuum tube voice and radio
frequencies simultaneously. The latter
is commonly known as the carrier fre-
quency. Any alternating voltage may
be expressed in the form « sin p¢ where
p is 2 times the frequency, « the peak
value of the voltage and ¢ the time. A
second frequency could of course be ex-
pressed by 4 sin gt. Of course in speech
or music many frequencies will simul-
taneously be present, but it will simplify
our discussion and lead to the same re-
sult if we first assume a single frequency
to constitute the music; for example, a
1000 cycle tone represented by a sin pt.
We will represent the carrier frequency,
say 500 kilocycles, by & sin gz. Then our
input voltage is e==asin pt-5 sin gr.
When we substitute this value in equa-
tion (2), equation (3) results. This
is rather formidable at first glance, but
on closer inspection it will tell us a num-
ber of interesting things regarding the
output of a broadcast station. This
equation is

l;==a, a sin pt+-a, b sin qt-}-a, a®sin?® pt

~+2a, ab sin pt sin gqt-+-a, b sin? gt
— (3).

Remembering our expressions for the
voice and carrier frequencies it will be
seen that the first and second terms are
merely amplified currents of the voice
and carrier frequencies, while the third
and last terms are double frequencies*
of the voice and carrier components.
The fourth term of equation (3) ap-
pears to be an alternating current,
b sin qt, which is changed in amplitude
at the rate a sin p¢. This is nothing but
a mathematical way of making the fa-
miliar statement that modulation con-
sists of varying the amplitude of the
carrier current by means of the audio
frequency. While this is a perfectly
true statement of what happens it does
not tell us all of the interesting and im-
portant facts since, in addition to the

*Note: Since sin “pr=1%—1% cos 2 pt from
trigonometry, and 2p represents a frequency
twice as great as that represented by p.
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apparent changes of amplitude, there are
certain frequency changes taking place
in this fourth term which are not clear
in its present form. With the use of
certain trigonometrical relations this
may be rewritten in the form

a, ab cos (g—p) t—a, ab cos (q—}—(p4))t

It is now obvious that we have pres-
ent a frequency corresponding to the dif-
ference between the carrier and the voicé
components (g—p) and another corres-
ponding to the sum of these (g-4p)—
the so called upper and lower modula-
tion components. Lhis equation com-
bined with the second term of equation
(3) is the proof of the familiar state-
ment that the output of a broadcasting
station consists of the carrier frequency
and two side bands corresponding to the
carrier plus the voice frequency and the
carrier minus the voice frequency.

Equation (3) also shows us that the
voice frequency, its second harmonic and
the second harmonic of the carrier are
likewise present. These are ordinarily
ignored since the first two are never
radiated and the last will not be received
in a sharply tuned receiver which is set
for the fundamental.

We are now concerned with what hap-
pens in the receiving set. Suppose that
a vacuum tube exactly similar to the one
used at the broadcast station as a modu-
lator is available at the receiving point.
When the carrier and modulation com-
ponents of the radio wave are impressed
on the grid of this tube the result is ex-
actly similar to that occurring at the
modulating point. It will be easier to
get an expression for this result if we
omit one of the two side bands. Not
only is the result essentially unchanged,
but this suppression of one band is phy-
sically possible, and has been employed
in recent experiments. Under these
conditions we are re-applying the two
alternating voltages a, & sin ¢t (carrier)
and a, ab cos (¢—p) t (one side band)
to the grid of our vacuum tube. When
these expressions have been substituted
in equation (2) and the undesirable
terms disposed of we find one term in
the form ka b2 sin [¢—(g—p)] ¢t or
ka b sin pt. This is the original modu-
lating frequency resulting in this case as
the difference between the carrier and
side band frequencies. The terms of the
complete equation, which have been
omitted, are all of radio frequencies and
their elimination from the radio circuit
is accomplished by the use of an audio
frequency transformer in the plate cir-
cuit of the detector tube since this will
not amplify these radio frequencies.

In the case of resistance coupled am-
plifiers, which amplify radio frequen-
cies as readily as audio frequencies, they
must be suppressed by the use of choke
coils and by-pass condensers as described
by the author in a recent issue of this
magazine.

If now the original signal were not a
single frequency tone of 1000 cycles, but

rather a musical selection involving, si-
multaneously, frequencies over the range
of 50 to 5000 cycles, every one of these
frequencies would have its corresponding
pair of modulation frequencies lying
above and below the carrier frequency.
After demodulation in the detector, each
of these frequencies would re-appear in
its original form.

A new problem is now involved, how-
ever, since each voice frequency will pro-
duce a modulation component with every
other voice frequency present. This is
unimportant at the transmitting station,
since these components will all be low
frequencies which will not be radiated,
but when the reverse process takes place
in the detector many of the additional
demodulation components will be found
to be voice frequencies. These are un-

desired since they are not in the original

music.

If, at a given moment, the music con-
sists of two single frequencies, say 800
and 1000 cycles, the output of the modu-
lator tube would contain, among others
the frequencies 200, 800, 1000, 1800,
500,000, 500,800 and 501,000, these last
three assuming a 500 kilocycle carrier
frequency. The first four of these com-
ponents would not be radiated, but the
last three would reach the receiving set
and be applied to the detector tube.
Here they would result in sum and dif-
ference frequencies for each pair incom-
ing. Consequently there would be in
the voice frequency range, not only fre-
quencies of 800 and 1000, but also a 200
cycle frequency resulting from the com-
bination of the two modulation compon-
ents in the incoming radio wave. This
200 cycle frequency was not in the orig-
inal music and is undesired. Hence we
are concerned about some means of sup-
pressing it.

We have already shown that for a
single frequency case the result of de-
modulation is in the form kab? sin pt
where % is a constant and where @ and b
are respectively the original amplitudes
of the voice and carrier frequencies at the
broadcast station. This expression holds
the key to a solution of our problem.
Assume again that our music consists
of frequencies 800 and 1000 cycles and
that their relative amplitudes are a, and
a,. The resulting radio wave will con-
sist of a carrier whose amplitude is pro-
portional to 4 and two modulation com-
ponents corresponding to the 800 and
1000 cycles whose amplitudes are a,b
and a,6. Then the result of demodula-
tion in the detector will give us an 800
cycle tone whose amplitude is propor-
tional to a,4% a 1000 cycle tone whose
amplitude factor is a,b% and a 200 cycle
tone whose amplitude factor is a,b,%
From this we see at once that if g, and
a, are made small as compared to b,
the 200 cycle tone will have a very much
smaller amplitude than the desired 8§00
and 1000 cycle tones. In fact if & s
about ten times as great as a, and a, the
200 cycle tone will carry about 1 per
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cent of the energy present in each of the
wanted frequencies.

We conclude from this fact that the
carrier current generated at the broad-
casting station should be much stronger
than the strongest voice frequency which
will be applied with it to the modulator
tube. This fact, though well recognized
by the designers and operators of the
more modern broadcast equipment, was
apparently unknown in the earlier days
of broadcasting. Many will remember
the terrible “blasting” sounds which re-
sulted from the broadcasting efforts from
some of the earlier stations. It is true
that not all of this was the fault of the
broadcasting station, being in some meas-
ure due to the amplifier in the receiving
set, but the fact that some of the “blast”
was present even in a simple set consist-
ing only of a detector is proof that the
broadcasting stations were being over
modulated. In fact so called “complete”
modulation, which was often the goal of
the station operator, consisted in apply-
ing to the modulator tube a voice fre-
quency voltage as high as that of the
carrier itself, resulting in very violent
distortion in the receiving set.

The fact that a large amount of car-
rier must be present in order that detec-
tion may be accomplished without distor-
tion of the music indicates that a broad-
casting station is ordinarily a rather in-
efficient device. If, for example, the car-
rier voltage is ten times that of the modu-
lating voltage only about 1 per cent of
the radiated power will be found in the
side bands, the remainder appearing in
the carrier frequency itself. A 1000 watt
station which radiates only 10 watts of
modulated carrier is hardly ideal.

Considerable saving could be effected
or much greater signal strength produced
from the same size transmitting sets if
it were not necessary to transmit the
carrier frequency. Such is fortunately
the case if some means can be provided
for generating the carrier frequency lo-
cally at the receiving point. This result
has actually been accomplished and the
so-called suppressed carrier system has
already been used in trans-atlantic radio
telephony. The principal difficulty in-
volved is in producing a current at the
receiving station exactly equal in fre-
quency to the carrier of the sending sta-
tion without any means of controlling
one by means of the other. It is this dif-
ficulty which has prevented the adoption
of the suppressed carrier system for or-
dinary broadcasting where thousands of
receivers are involved. On the other
hand trans-atlantic telephony involves
only a single receiver at the distant point
and the tremendous saving in power
more than justifies rather elaborate
means of obtaining approximate synchro-
nism between the original and the lo-
cally generated carrier frequency.

Thus far we have dealt only with a
detector whose action depends upon the
large negative C potential. Such a de-

tector is frequently used as the first de-
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tector in a superheterodyne. The more
common types of detectors are either
vacuum tubes employing a grid leak and
condenser or crystal detectors. Qur
study of the negative C type detector
has shown us that the essential require-
ment is merely that the output current
should be proportional, at least in part,
to the square of the input voltage. This
will be true of any device whose char-
acteristic input-output curve is non-
linear.

This condition is obviously satisfied
by the crystal detector, since it is a simple
rectifier allowing current to pass in one
direction and not in the other. The ac-
tual equation for the behavior of the
crystal detector involves many terms in
addition to the square term including the
3rd and 4th and other powers. These
may be shown to be unimportant because
of the relatively small amplitude of the
effects which they introduce so long as
we keep the transmitted carrier much
stronger than the side bands. Similarly
the equation of a detector arranged with
grid leak and condenser will be found
to contain the desired second power term
which results in demodulation. The
current voltage relations are not so ob-
vious in this case and do not lend them-
sclves readily to mathematical solution,
but the demodulator effect is again due
to the second power term.

If the effectiveness of the detector is
due to the curvature of its input-output
characteristic, we should expect that one
having very sharp curvature would be
more effective as a detector than one of
less marked degree. An interesting ap-
plication of this fact is found in the gas-
flled or ‘“soft” detector tube, whose
characteristic curve is shown in Fig. 3.

Hlate Currenk

PlaZe IolZage
Fig. 3. Characteristic Curve of “Soft” Tube.

The humps in the curve are due to ioniz-
ation of the small amount of gas con-
tained in the tube which results in great-
ly increased current at certain values of
plate voltage. When the plate voltage
and other constants of the circuit are so
arranged that the normal operating point
of the tube is b, for example, the curva-
ture of the characteristic is very great
especially for weak signals. For this
reason the gas filled tube often produces
remarkable results, Unfortunately they
are unstable in operation and require
quite critical adjustments of the plate
voltage and other constants. Moreover,
it is difficult to manufacture them with
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uniform detecting properties and they
are useless as amplifiers or in other parts
of the circuits. For this reason they
have largely given way to standard tubes
provided with grid leak and condenser or
a large negative “C” potential. Recent-
ly, however, a new tube of this general
type filled with caesium gas at low pres-
sure has been developed which is claimed
to have most of the advantages of the
older gas-filled types without being so
critical or so difficult to manufacture
with uniformity.

Two interesting applications of the
fact that the demodulating properties de-
pend upon the squaring action of the
detector are found, first, in the effective-
ness of radio frequency amplification
and, second, in the use of push-pull mod-
ulators.

We have shown that the amplitude
of the useful part of the detector out-
put is proportional to the amplitude of
the voice frequency produced at the
studio, and to the square of the ampli-
tude of the carrier current. If, there-
fore the carrier were doubled in ampli-
tude by some means we would get four
times as much volume from the receiver.
It is for this reason that radio frequency
amplification, even though inefficient in
itsclf, becomes very effective. If, for
example, the radio frequency amplifica-
tion increases the voltage of the incom-
ing signal ten times, this would be equiv-
alent to increasing it one hundred times
after passing the detector.

Equation (2) shows that the output
current from a simple vacuum tube cir-
cuit has two components; one propor-
tional to the input frequency and the
other proportional to the square of that
input frequency. It is possible to ar-
range a circuit such as that shown in
Fig. 4 so that the output components

T

1B+
Fig. 4. Push-Pull Amplifier.

proportional to the input frequencies ex-
actly cancel each other, due to the con-
nections of the output transformer, while
those proportional to the square of the
frequency do not. If, for example, the
input transformer applied one-half of the
voltage to each tube the current for
tube ¢, alone would be

ly=—=a; e/2--a, e/4% .. (5-A)
and for tube ¢, would be
ig=-—a,e/2-4ta,e/4* ... (5-B)

If then the output transformers are so
connected that the currents add directly
the resulting current is

i,.=a,/2 e* .. (5-C)
or in other words pure squaring of the
modulating current results. This same
arrangement may be employed to com-
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pletely eliminate the squared component
and provide almost pure amplification by
so connecting the output transformers
that the currents are directly opposed.
In this case equation (5-B) is subtracted
from (5-A) obtaining

i=a, e S 1 0 )
or pure amplification. This is the ar-
rangement commonly known as push-
pull amplification which has been quite
commonly used in recent years for audio
amplificrs.  Its most important applica-
tion, however, is in the amplifiers of car-
rier telephone systems where several
“radio” channels are simultaneously am-
plified. Under such conditions the mod-
ulation effects of the vacuum tube must
be reduced to an absolute minimum or
the several channels will inter-modulate
and produce a confused jumble of sounds
at the receiving end.

Two French radio engineers have
conducted fests with aerials made of
bare and enamel wire to see how they
compared in results. They erected two
acrials, one of bare wire and the other
of enamel wire, as nearly alike in phy-
sical dimensions as possible, and made
careful audibility tests on a standard sig-
nal over a period of two weeks. At the
end of the two weeks, the strength of
the signals brought in on the bare copper
wire aerial had decreased nearly one
third; while the signal strength on the
enamel wire aerial was practically the
same as the first day. The decrease in
signal strength on the bare wire aerial
was due to the formation of cupric oxide
on the surface of the wire. This has a
comparatively high resistance, and since,
at the high frequencies employed in radio
transmission, the current flows mainly
on the surface of the wire, the voltage
that found its way to the receiving set
was considerably reduced. Wire with
any other kind of insulation could have
been used in place of the enamel wire,
and would have been just as good, if it
were not for the objectionable weight
and cost of the extra insulation. The
enamel, or other insulation, does not

allow the air to reach the wire, and thus

prevents the formation of the high-resis-
tance oxide. The same thing applies to
losses in the ground wire as well. The
insulation offers no impedance to the
radio waves, however.

An aerial having more than a single
wire should not be insulated by connect-
ing the insulators in the ends of each of
the wires, as is the usual practice. In-
stead of that, all the insulators should be
connected in series (that is, in a string)
in the ropes that support the’spreaders.
Several insulators, which should be of
glass, porcelain, or pyrex, connected in
this way in each rope between the pole
and the spreader are many times more
effective than the same number of insu-
lators connected singly in the ends of
each of the wires.
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Converting A Five-Tube Set to An Infradyne

A Description of An Infradyne Adapter Applicable to Any Tuned R. F. Set.
Also Some Suggestions for Selectivity.

r I 1HOSE who have followed the ser-
ies of articles on the infradyne cir-
cuit which have been appearing in

these columns since August, 1926, have

recognized the fact that a complete in-
fradyne set consists of a five-tube tuned
radio frequency set plus an oscillator-
mixer and a three tube infradyne ampli-
fier unit. In operation, the received sig-
nal is first amplified at radio frequency

in the first two stages, then changed to a

low wavelength of about 90 meters by

the oscillator-mixer, then amplified to a

still greater degree by the three stages

in the infradyne amplifier, then detected
or de-modulated by the detector tube,
and finally amplified by two audio fre-
quency transformers and tubes. In ef-
fect, an oscillator-mixer and infradyne

amplifier have been merely added to a

five-tube set.

That this addition can be easily made
to almost any tuned r.f. set, including
the neutrodyne, has been conclusively
demonstrated during our laboratory
tests. Consequently we have designed
an infradyne adapter which will trans-
form an existing five tube set into a
complete ten tube infradyne set. This
change can be readily made in a few
minutes by simply adding the oscillator,
infradyne unit and second detector
whose constructional details were given
in August RADIO.

As may be seen from the adapter cir-
cuit diagram in Fig. 1, the output from
the plate of the original detector tube,
now used as a mixer to give the sum
frequency, is connected to the infradyne
adapter. Then the output of the infra-
dyne adapter is connected to the input
of the first a.f. transformer. This, with

the necessary battery connections, com-
The only changes made

pletes the job.

Rear View of Infradyne Adapter.

By E. M. Sargent.

Panel View of Infradyne Adapter.

in the original set is to disconnect the
wire joining the plate terminal of the
detector socket to the P terminal of the
first audio frequency transformer, to
remove the audio by-pass condenser in
the tuned radio frequency set (if there

minal of the first a.f. transformer. Then
make the battery connections as indicated
in Fig. 1, first disconnecting the 4 bat-
tery from the set.

The complete unit to be added can be
mounted on a panel and baseboard, as

INFRADYNE AMPLIFIER

1) Tapped nductance L
Detector |/ 2 “ W e

s : 0P 087 oA~ oAt Gg
0005 <= 3 2megobms
. MF Z°
IMF
o Primary of I
Auctro Iransf | N
’ Sw
l Ve ‘78”/’ P i
A= (Set) | | YV 30w §t 1 Betlery
BArCet) ) L A+ Batlery]
[8+20volts
—0

)

Fig. 1. Circuit Diagram for Infradyne Adapter.

is one), and to add a 30-ohm control
rheostat for the first detector tube (if
not already installed).

To add the infradyne adapter, con-
nect its input terminal (point I of the
tapped inductance) to the plate terminal
of the detector socket and its output (the
plate of the 2nd detector) to the P ter-
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shown in the pictures, and installed in
a separate cabinet which may be placed
near the main set so that the additional
dial control of the oscillator can be con-
veniently operated.

The panel is 7x18x3/16 in. and the
baseboard 9x17x3/4 in. The parts used
in the pictured unit are 1 Remler No.
700 infradyne amplifier, 1 Remler .0001
mfd. variable condenser, 1 Sangamo
.0005 mfd. fixed condenser and 2 meg.
leak, 1 bypass condenser (1mfd.), 2 CX
type tube sockets, 1 d. c. voltmeter (0-5
volts), 1 rheostat (30 ohms, Frost), 1
ballast resistance (14 amp.), 1 filament
switch, 7 binding posts, and 1 tapped
inductance.

The tapped inductance consists of
three coils, one 10 turn and two 30
turns of No. 24 d.s.c. wire, all wound
in the same direction on a 134 in. diam-
eter formica tube 3 in. long, as shown in
Fig. 2. The space between turns fis
,I/s in.

All connections should be soldered.
If solid solder is used, a non-acid solder-
ing paste is the best flux, using the paste
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very sparingly, especially in the vicinity
of the tapped inductance. If rosin core
solder is used no other flux is necessary.
But take care to “sweat” the joint with
the hot iron until the solder runs into
place, giving the wire a tug to be sure
that the solder and not the rosin is
holding the wires together. As rosin is
a non-conductor and does not ruin insu-
lation rosin-core solder is particularly
good if properly used.

10F
-+

| #24 psc
wire

5 144

= g5 Space

¢ 804.57&&/’
colls

by — 1" 3
Fig. 2. Tapped Inductance.

Operation

I SE “A” tubes in the first four sock-
ets of the tuned radio frequency
set and either an “A” tube or a power
tube in the last audio stage. In the
adapter, use three 99’s in the infradyne
amplifier, a 99 in the oscillator and an
“A” tube in the detector. If the oscil-
lator coil is built with care, and the
Remler .0001 mfd. condenser used with
the “high minimum” setting (see in-
structions regarding this in the conden-
ser box), the Remler dial will set at
about 48 degrees for 550 meters, and
142 degrees tor 200 meters. This is a
straight line frequency condenser and
therefore the 96 channels used in broad:
casting will be evenly distributed over
the 94 degree swing of the condenser.
This is practically one degree per wave
band, which greatly simplifies tuning.

In the infradyne circuit, the oscillator
condenser turns in the opposite direction
from the tuning condensers. That is
the highest capacity setting is used to
get 200 meters and the lowest to get
550 meters. This makes the tuning
somewhat confusing if the regular Rem:-
ler dial is used, and the writer recom-
mends that this dial be replaced with a
CCW dial. Also there is no reason wh
the dial should permanently read from
48 degrees to 142 degrees, and it is bet-
ter after the limits of the broadcast band
have been ascertained to reset the CCW
dial so that it is on 0 for 200 meters.

To put the set in operation, the writer
recommends making the adjustment on
a moderately distant station,—some sta-
tion that is out of daylight range but
that comes in loud at night. The dial
settings on the tuned radio frequency set
will be in exactly the same places as
when that set is used alone, and they can
therefore be made in advance if a log
sheet is at hand. Put the four indica-
tors on the infradyne amplifier at 0, tune
in the station with the dials on the tuned
radio frequency set, and then slowly ro-
tate the oscillator dial until the station is
heard.

36

Sometimes the station can be picked
up at more than one place on the oscil-
lator if the other dials are not also
moved. If this happens, locate all pos-
sible oscillator settings and select the
loudest one. This will be the infradyne
setting. These other oscillator settings
are freaks which occur in any set using
an oscillating tube, and the only time
they appear is during a test of this kind.
During normal operation of the set, no
station ever appears more than once, un-
less the broadcast station itself emits a
harmonic, in which case of course it will
be heard on any set on one-half its fun-
damental wave length.

After the oscillator setting is deter-
mined, adjust the four indicators on the
infradyne amplifier for maximum sensi-
tivity, and also adjust the “increase”
screw as per the instructions that come
with the amplifier. If the set will stand
it, a small by-pass condenser, usually not
over .0001 mfd., may be used across the
first audio transformer. This should not
be put in, however, until the receiver
and adapter have been tried without it
first, as the insertion of this bypass
sometimes causes troublesome oscilla-
tions.

This infradyne adapter makes a big
improvement in a 5-tube set and true
infradyne results can be expected. It is
particularly good with sets of the single
dial variety, as the resulting receiver is
then only a two dial set and is easy to
operate.

Increasing the Selectivity

AS WE have reports of a few cases
of insufficient selectivity with sets
that were built in accordance with the
directions given in August RADIO, a
few suggestions may be helpful in getting
the fine results of which this set is cap-
able. In every case the trouble is due
to failure to properly line up the circuits
tuned by the triple variable condenser.

This difficulty can be remedied very
easily by mounting two vernier conden-
sers on the panel, one on each side of the
main antenna tuning dial at the level of
the vernier tuning knob. We have found
the extremely low minimum capacity of
the General Radio No. 368A admirably
adapts it for this purpose.

After these have been mounted, re-
move the tubes from the infradyne am-
plifier, the oscillator, and the second de-
tector sockets. Then disconnect the
wire from the plate terminal of the first
detector socket and from it run a jumper
to the plate terminal of the second de-
tector socket. The set will now operate
as a five tube tuned radio frequency, sin-
gle dial control receiver, and this can
be adjusted without having to bother
with the infradyne amplifier at the same
time.

With the set connected in this way
and the shield plates of the condenser
set half way between sections, tune in a
local station between 400 and 500 met-
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ers if such a local station exists. If not,
take the nearest powerful station in this
band. The Continental condenser is so
constructed that the rotor sections are
held in place with set screws, and loosen-
ing these will permit each rotor separ-
ately to be swung to any desired angle
with respect to the others. With the set
turned on and the station tuned in,
loosen the set screw on the rear rotor sec-
tion, and with the main rotor shaft held
stationary slowly rotate this rear sec-
tion until the point is found where the
signal comes in the loudest. Fasten it
there. Do the same with the center sec-
tion, and fasten that in its new position.
The antenna section need not be
changed, as that section determines the
received wavelength anyway, and is
therefore already in its right place. As
the three sections are thus brought into
alignment, the amplifier will be thrown
into oscillation, and the rheostat will
have to be backed down to control it.

Notice now the relative positions of
the three rotor sections. Those two that
are farthest enmeshed with the stators
are the ones that need the two trimmers
(variable verniers). If the three are
practically in line with one another, then
the rear and center sections are the ones
that need the verniers. Now connect
them across the two sections where they
belong and set each trimmer at one-half
its maximum capacity. Then tune the
station in again, and when it is tuned on
dead center, once more adjust the rotors
by the set screw method. This is the
final adjustment, and if the set is thus
lined up between 400 and 500 meters
the trimmers will handle it all over the
dial. Log a few local stations on differ-
ent parts of the dial as these settings
will come in handy when getting the rest
of the set lined up, and then cut back to
the infradyne hookup.

The infradyne equipped with trim-
mers as above is a far more selective set
than the one originally described, and
a larger antenna can be used with it. In
fact, 50 ft. or more with a .0001 mfd.
series condenser will give the best all
around results. The ability of the set
to handle this enlarged pickup will re-
sult in more DX and in more powerful
signals from the stations within 1000
miles radius. In fact, this ar-
rangement comes mighty close to the
ideal in a radio receiver because it can
be used with a large antenna which will
pound through the energy from even a
very weak station, and the selectivity is
still great enough to cut through the
local stations.

Drilling dimensions for the General
Radio No. 368 A verniers are as fol-
lows. Distance down from the top of
the panel, 5-5/16 in., distance of first
hole from left hand edge of panel 6-3/16
in., distance between the two trimmers

5-9/16 in., size of hole for mounting

trimmer condenser, 3/8 in.
(Continued om Page 76)
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Questions of general interest are published in this department.

Questions should

be brief, typewritten, or in ink, written on one side of the paper, and should state

whether the answer is to be published or personally acknowledged.

Where per-

sonal answer is desired, a fee of 25¢ per question, including diagrams, should be

aent.

If questions require special work, or diagrams, particularly those of fac-

tory-built receivers, nan extra charge will be made, and correspondents will be
notified of the amount of this charge before answer is made.

Have several small motors which oper-
ate on direct current. Could the Ray-
theon tube be used for rectifying pur-
poses, to furnish 15 ampere at 110 volts..
Can you give me a circuit embodying a
rectifylng device which would be efficient
and not require too much attention?—
A. W. 0., Edmonds, Wash.

The current output of the Raytheon, Type
B, is 60 milliamperes at 180 wvolts. The
new type BH will give 85 milliamperes at
about 200 volts, but this would be entirely
too small an amount to operate even a toy
motor. Two S5-ampere tungar bulbs in a
full-wave rectifier circuit, with transformer
voltages of 120 per bulb, and the proper cur-
rent limiting resistances would probably op-
erate your motor satisfactorily, although a
filter would be advisable. This sort of a de-
vice would be expensive, and would cost
more than a new a.c. motor.

Please publish a circuit using a volt-
meter and plate mitlliammeter, for check-
ing the filament activity of 199 and 201-A
tubes.—R. A. F., Passaic, N. J.

Complete details for a simple tube tester
were given in an article by E. E. Griffin in
March 1926 RADIO. If a copy of this issue
is not available, the circuit will be sent on
request.

n a past issue of RADIO, | note a
statement that the amplification obtain-
able with a Browning-Drake transformer
is 9 to 1. In order that | may compare
this flgure with the amplification of the
Intermediate amplifier in a superhetero-
dyne, please publish a representative fig"
ure for the latter.—A. A. P.,, San Fran-
cisco, Calif.

The voltage amplification obtainable with
an intermediate transformer depends on its
construction, its peak frequency and whether
or not it has an iron core. The average iron
core intermediate gives a voltage amplifica-
tion of approximately 5 to 1, and the air
core intermediate from 3 to 1 up to 45 to 1.
This is the actual voltage step-up of the
transformer, and not the transformer step-
up times the amplification constant of the
tube.

I have several .25 megohm grid leaks
of the Impregnated paper type which |
deslre to use in a B eliminator circuit to
cut down the volitage. How much cur-
rent will they carry without heating?—
G, D. 8., Washington C. H., Ohio.

It would be unsafe to pass more than 2
milliamperes at 100 volts through this type
of leak. In other words, it will dissipate .2
watts of power without danger of burning
out, but if more power is to be dissipated,
grid leaks of the heavy duty type should be
used. Metallized filament or other metallic
resistor grid leaks will dissipate 1 watt with-
out injury, and heavy duty metallic leaks
which will dissipate 274 or more watts are
now available. Multiply the current pass-

ing through the resistance by the voltage
drop across the resistance, and you have the
value of power in watts which is being dis-
sipated in the form of heat, by the resis-
tance.

Have built a Best superheterodyne af-
ter directions in January 1925 RADIO.
Use 8 dry cell tubes with 6 volt storage
battery and control filament voltage with
a 17 ohm rheostat. When | turn up the
rheostat so that the filament voltage is 3
volts and then adjust the volume rheo-
stat, the set stops at a certain point and
no signal can be heard. The midget feed-
back condenser does not work. Please let
me know how | can cure the trouble.—
A. J. K., New York, N. Y.

Apparently the intermediate amplifier
breaks into oscillation when filament
voltage is normal. Have the intermedi-
ate angd filter transformer tested to make
sure that they are peaked at the proper
frequency. Make sure that there is 2
mfd. by-pass condenser across the 45 volt
B battery connection to the intermediate
amplifier. If the feed-back condenser in
the loop circuit does not work, the first
detector tube may be low in plate current
and consequently will not be a good re-
generator. The condenser may also be
too small in maximum capacity. Have
the condenser tested to make sure that
it is not leaky. If the insulation is not
good direct current will flow through the
condenser and prevent regeneration.

| would like to build the regenerative
reflex receiver described in October 1924
RAD!O. Can | use enameled or cotton
covered wire instead of the silk covered
wire specified?—H. M., Stanford Universi-
ty, California.

You can use the cotton covered or en-
ameled wire without changes in the coil
construction. If enameled wire is used, it
would be a good idea to employ space
winding, in which the wire is wound on
the coil form in such a manner that there
is a 100th of an inch air space between
the turns. This makes a very efficient
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coil having low resistance. It is a good
idea to place the coil form in a lathe and
cut a spiral groove of about 20 to the inch
so that the wire can be wound on the
form easily.

| have a number of old Myers choke
coils which | believe would be useful in
an impedance coupled amplifier. Please
publish the values of both the audio and
radio frequency choke coils of this type.
Can the radio choke coils be used where
radio frequency chokes are specified in
present day circuits. How many stages
of impedance coupled amplification are
proper for best results in the average
broadcast receiver.—C. M. B, Lincoin,
Neb.

The Myers audio choke coils which we
have on hand measure about 10 henries
inductance. The radio frequency choke
coil averages 10 millihenries or more and
can be used as a radio frequency choke
in any of the receiver circuits. The cus-
tomary number of impedance coupled
stages is three, this number being equiva-
lent to two stages of transformer coupled
amplification.

1 have an old-style three-tube regenera-
tive set, with variometer in the plate cir-
cuit. Could this set be re-wired to incor-
porate improvements, including a stage
of r. f. amplification, without changing
the panel apparatus? —T. L., Eureka,
Calif.

The simplest method of re-arranging
your present set would be to use the dia-
gram shown in Fig. 1, making the vari-
ometer serve as a plate reactance in the
plate circuit of the r. f. amplifier tube,
and impedance coupling this tube to the
detector circuit through a blocking con-
denser and 2 megohm grid leak. While
the condensers in your old set are larger
than need be to cover the broadcast band,
they will undoubtedly serve the purpose.
If .0005 mfd. condensers are available, it
would be better to use them, as the mini-
mum wavelength will probably be con-
siderably lower than with the .001 mfd.
condensers.

(Continued on Page 48)
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R. O. KocH, Great Lakes Correspondent

THE R. O. P. A.

Perhaps one of the uppermost questions
on the minds of the commercial men today
is:  “Is this new organization I am hear-
ing about really going to amount to some-
thing, or is it just another attempt to put
over the impossible ”  Well, frankly, time,
alone, will tell. Now don't mistake us; Time
will tell, not decide. The success of this
thing; the success of anything, in fact, de-
pends upon the full-Hedged cooperation of
€very man, woman or beast involved. And
it is our opinion that every man, woman or
beast who holds a commercial operator’s
license /s involved in this effort that is being
made to better the conditions of the radio
operating profession.

Now, we have had a rather difhcult task
in deciding just what stand the Commercial
Brasspounder should take in this matter.
There will be some operators who are con-
stitutionally opposed to unions of any sort;
lots of them, and with reason, no doubt,
while some will like the idea but will have
reservations. Another thing to consider is
that the R.O.P.A. is to have its own organ,
namely, The Lightning Jerker, through which
the members of the organization will be rep-
resented. Therefore it seemed wise for the
Commercial Brasspounder to take an abso-
lutely unbiased stand in the matter, and open
its columns to all comers. In that way we
may be of some value to the gang as a whole,
for we may be able to iron out some wrinkles
which are likely to stand in the way of the
success of this organization. It has been,
and it will continue to be our desire to
bring the operators together so that, through
united effort, they may better their profes-
sion,

We started out to give you the “low down”
on the Radio Operators’ Protective Associa-
tion, so here goes, in brief. It was organized
in May, 1926, incorporated under the laws
of the state of New York, and privileged
to operate in any state of the United States
or its territories. The organizer and first
president is Mr. Farra Merryman, well
known in the East and around the Great
Lakes as a brasspounder of over nine years’
experience. Judging by the letters we have
received from Mr, Merryman and those who
know him, and by the constitution and by-
laws that he and his committee have pre-
pared, we feel that he is a man most thor-
oughly fitted for the task he has set out to
accomplish. He is not a radijcal “Labor vs.
Capital” man, or “Soapbox Jawsmith” or
anything of that sort, but one who. realizing
that the radio operating profession is not
what it should be, has started a movement
to bring it into its proper sphere. And he
has gone about this t1ask with thought and
consideration, trying to see the situation
from all angles. " Now let us quote the pre-
amble of the constitution:

“We, the commercial licensed radio oper-
ators of the United States of America, real-
1zing that we are workers in a profession
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so new to industry as to not have, as yet,
been properly classified, believe that, by
forming an association, we can further the
interests of both ourselves and our em-
ployers.

“Although the primary motive for forming
this ‘Association’ was to protect the indj-
vidual (and his rights as a worker and a
citizen of this, our country), we wish to
have both our members and our employers
interpret the word ‘Protective’ in its broader
sense and recognize that the ‘Association’
will adopt a progressive and constructive
plan of operation and that it will exert every
influence to avoid the calling of strikes.

“To facilitate this we will establish our
own system of examining our members and
so segregate and classify them that each
member will be rated according to his abil-
ity. By thus classifying and segregating our
personnel we hope to attract an ambitious
and progressive type of operator. Our mem-
bers will stay in the profession because of
the long lists of promotions that will be open
to all who will fit themselves for them.

“With these principles in mind we have
formed the “Radio Operators’ Protective As-
sociation of America,” and written the fol-
lowing laws for its guidance.”

It can be seen from this bit of literature
that the Association has certain ideals to up-
hold, and that the benefits to the profession
are not to appear only in the form of de-
mands. The fact of the matter seems to be
that the main difficulty today lies in the oper-
ating personnel itself. If every man who
pounds brass were as competent from all
angles as some we know, we feel sure that
the desired recognition would soon be forth-
coming. Such is not the case, however, and
the trouble probably lies in the fact that, in
the eyes of the government and the shipping
companies, a license is a license, and a man
flashing same before the eyes of a prospec-
tive employer should be able to competently
handle any apparatus covered by it. True,
he should, but oft-times isn’t.

Now, the ideals of the R.O.P.A. might be
summed up under four general heads:

First: A system of grading and classifying
operators according to their specialty, their
experience and their ability.

Second: To obtain a separate wage for
each class of license so that a man’s earning
capacity will increase in direct ratio to his
knowledge and his ability.

Third: To obtain government recogni-
tion of its ideas.

Fourth: To act as an employment agency
and as a school for its members.

There are some mighty fine points brought
out in these ideals which ought to be con-
sidered more at length, but due to the lack
of space we cannot go into it as fully as we
should like at this time. This isn’t a thing
to jump into without grave thought and con-
templation. Every member has a say as to
how it is to be run; therefore, as we have
said before, its success or failure lies in the
hands of the gang as a whole.
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C. W. RApos, Boston Correspondent

We see great possibilities in the R. O. P. A,,
although it is bound to run into some rough
seas enroute; and we again invite you to
discuss it, pro and con, criticize it, construc-
tively, we hope, and offer any suggestion you
may feel will help it, through these columns.
It's up to us; so let’s boost.

INTERCOASTAL AND EUROPEAN
SKEDS

By KarL E. Zint, KDNS

UR, Cartago, Costa Rica—Compania Ra-
diografica Internacional de Costa Rica. Tube
CW.  Ship skeds on 600 meters: 8:30 A.M,,
10:30 AM, 2 P.M, 4:30 PM,, 6:15 P.M.
90th. Mer. Time. After 600 meter sked he
QSYs 2200 and listens for ships on 2100 and
2400.

WNU, New Orleans, La.—T. R. T. Com-
pany. 3331 meters, CW, QST wx and tfk
to ships at 11:30 A.M,, and 11:30 P.M. EST.
Right after these skeds he sends paid pPx to
KUS on same wave.

WAX, Miami Beach, Florida—T. R. T.
Company. 500 cycle tube on 2100 and 600
meters. Listens for 2100 meter ships last
15 minutes each hour, transmitting on 2175.
600 meters the rest of the time. Sends paid
px to KUS at 6:30 A.M. EST, on 5551 meters
CW,

WRQ. Sends px at 12:18 A.M. EST on
13,500 meters, CW, and usually continues
for about 2 hours.

VQH, Santa Lucia, British West Indies—
2400 meters first ten minutes each hour from
6 AM. to 6 PM. QSYs 600 meters for the
remaining time between those hours. QSJ:
Coast station, 10c; cable to California, 39c.
Accounts settled by Colonial Treasury, Santa
Lucia.

VAS, Louisburg, Nova Scotia. Sends px
at 4 A.M. EST on 1300 meters, CW. Clears
tfk on 600 and 2100 tube. QS]J: Coast sta-
tion, 10c; LL to California, 11c. Marconi
W. T. Co., of Canada, Ltd.

6F A, London Air Ministry—Sends Wx for
the British Isles and Vicinity at 3 P.M,
EST.

GBL—Px on automatic at 8 A.M.,, § P.M.
and Midnight, GMT, on about 7500 meters
CW. (Sometimes the auto is so fast it is im-
possible to copy it, but ordinarily it runs
between 25 and 38 W.P.M.)

POZ, Nauen, Germany—Very condensed
px dispatch in English. About 18,000 Ccw,
at 6:15 AM. EST.

For the benefit of those interested in the
big league baseball scores, G. R. Anderson,
of the §S. T. J. Williams, writes in that
KDKA broadcasts the results at 6:15 P.M,
75th. meridian time, on 67 meters. The runs,
hits, errors and pitchers are given. The
runs are given again at 10 P.M., following
time and weather reports.
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SKEDS USED ON SAN FRAN-

CISCO-PANAMA RUN
By R. D. RicHARDSON, M .S.

“City of Panama,”’ RXZ.

The following is a list of Px, time, Wx
and Tfc skeds which we use on the S. F.-
Panama run and would also be useful on the
S.F.-N.Y. run. All skeds given are for125th
meridian or P.S.T.

KPH Px to QST and WWAA (carries
about 1500 miles south) at 12:15 a.m. to 1:00
am. NPL or NBA Px to QST starts at
2:00 a.m.

The only time signal not already men-
sioned in these columns is from XDA, Mexico
City, on 2800 CW which comes through at
11:00 a.m.

NBA can be heard as far as Mexico, com-
ing north, with a time signal at 10:00 a.m,
and NPG can be heard at noon and 10:00
p.m. a few days out from S.F. going south
but does not carry as far as NBA,

KPH Wx at 12:15 and 8:15 p.m. can be
copied after leaving Mazatlan when coming
north but QRM is bad as some fellows don’t
seem to know about this sked and will even
call KPH while he is QRW QST on 675.

WNU is QRK anywhere on the coast as
per skeds in August “RADIO.”

XDA sends Wx for Mexican Coast imme-
diately following the time sig. By the way,
if you have traffic for a Mexican station the
only sure time of getting it through is right
after XDA finishes Wx on 2800. There are
four staticns that can be picked up about
one day apart in the following order going
south:

XAF, La Paz, Lower Calif.; XAE, Mazat-
lan, Sinaloa, Mexico; XAK, Acapulco, Mexi-
co; XAN, Salina Cruz, Mexico. They all
repeat XDA Wx on 600 spark and then call
“CQ QTC?” Don’t wait too long after they
sign to call. They don't exactly stand a
continuous watch.

SDA is next in order and is located at
San Salvador. He works on 600 spark and
can be worked two or three hundred miles
depending upon QRN. His first CQ is sup-
posed to be at 4:00 a.m. and every hour
thereafter up to 8:00 p.m., but is usually
about every two or three hours and as a
rule he is ten or fifteen minutes late. There
1s no use calling him until after he CQ’s as
he does not stand continuous watch.

LVA is located at Guatemala City but
does not work ships at present.

Next come the Tropical Radio Tel. Co.
stations in Central America. These are good
stations and will handle your traffic like
KPH himself.

UL, Managua, Nicaragua, 600 ICW calls
‘CQ and listens 600; after 600 is clear calls
CQ on 2200 CW, then listens 2400. Skeds:
'6:00, 9:00, 11:30 a.m.; 3:00 p.m.

UG, Tegucigalpa, Spanish Honduras: 7:15
am. on 4330 CW “CQ,” listens 600. 8:00
a.n. CQ on 975 CW and 600 ICW, listens
600; 9:15 a.m. 4330 CW and 600 ICW CQ
and listens 600; 2:00, 6:00 and 8:00 p.m.,
€Q on 975 CW and 600 ICW, listens 600.

UC, Tela, Spanish Honduras: Calls CQ
and listens 2400 CW at 7:15, 8:00, 9:00 and
10:30 a.m,; 12:15, 1:30, 2:50, 4:00, 6:30 and
7:50 p.m.

UA, Castilla, Spanish Honduras: Calls CQ
and listens 600, works 775 CW at 5:15, 7:00,
8:15, 10:30 and 11:15 a.m.; 1:00, 2:15, 4:40
and 7:45 p.m.

UR, San Jose, Costa Rica: Calls CQ 600
ICW and works on 765; then CQ’s on 2200
at 6:30 and 8:00 a.m.; noon; 2:40 and 3:15
p.m.

US, Swan Island, 600 Spark only: Continu-
ous watch from 4:15 a.m. to 5:30 p.m. daily.
Listens last fifteen minutes of each hour for
TW ships on 600.

Approaching the Panama Canal, NNT,
NBA and NAX all work ships on 600 CW
which is much superior to the old spark but
.even so I have never heard anyone work
NNT over 150 miles daylight on 600 on ac-
count of dead spots right there.

RADIO IN FOREST PRESER-
VATION
By W. G. D. ALLEN

The popularity attending broadcasts gf
speech and music has eclipsed, in the public
eye, many of the less ostentatious, but none
the less useful fields of radio communication.
In the air, on ships at sea, at stations on
desolate, rock-bound coasts, beneath the
sweltering sun of the tropics, and isolated
in the ice-bound regions of the far north
are devoted men, sacrificing most of the lux-
uries of life, to the ever increasing need of
modern civilization—communication.

Let us take a dip into the life of the air-
craft operator. High over the snow-capped,
rugged peaks of the Rockies the Forest Pa-
trol airplane steadily drones its way north-
ward. The altimeter shows an elevation of
17,000 feet, and at that altitude the air is
thin, and the bitterly cold 100-mile-an-hour
wind rushing past cuts like a knife. The
radio man huddled in the rear cockpit wipes
his cracked and bleeding lips as his keen
eyes scan every mile of the wooded slopes
and valleys for the faint haze that may mean
the start of that all devouring monster, a
forest fire.

Small hope if engine trouble were to de-
velop here! The warm air currents rising
from the valley cause the ’'plane to buck and
pitch like a small boat in a rough sea, whilst
every few seconds, encountering an air
pocket, it drops with a sickening bump that
threatens to tear the wings from the body,
and lifts the observer half out of the ma-
chine.

From time to time the operator closes a
switch and sends back to the listening radio
man at the aerodrome, some 150 miles away,
their position and any information of inter-
est. Suddenly, the airman’s roving eye de-
tects a smudge rising from a valley to the
west. A word through the speaking tube to
the pilot, and the ’plane, banking steeply
over to the left, has turned with a speed
that causes the aerial dangling beneath to
writhe like a giant whip-lash.

Circling over the smoke they descend, to
find it arising from a healthy young bush
fire, as yet not extensive, but with every
prospect of becoming so if ignored. The
radio man notes the details of surrounding
country, fixes the location on the map, throws
his switch and imperatively calls the ground
station.

The operator on duty at the receiving sta-
tion instinctively stiffens, and twirls his dials
skillfully in an endeavor to bring to maxi-
mum intensity the faint fluctuating whistle
emanating from the 'plane hovering over the
fire in that distant valley. Swiftly his pencil
moves over the pad as he copies the loca-
tion followed by full details of the fire. He
checks the accuracy of his copy as the mes-
sage is repeated then reaching to the tele-
phone puts in a priority call to the Forestry
office in Calgary, some 40 miles distant.

A glance at a map suspended on the wall
tells the Forestry man on duty the nearest
ranger sation to the fire, and within 14 min-
utes from discovery a fire-fighting party is
preparing to make its way to the scene.
Thus does ubiquitous radio play its part in
the preservation of our timber lands.

SDT—THE S.S. BOREN

Doubtless many of you have been hearing
SDT around the Pacific Coast during the
past few years and have wondered what it
was doing over in these waters so much of
the time. Well the fact of the matter is
that the Borenm very seldom puts in at her
home port in Sweden, but regularly runs be-
tween California and Australia and the
Philippines. We have a letter from Thorn-
ton Gedda, the operator of SDT, which we
thought would be interesting, as it tells
something of the problems which confront
the Swedish operator.
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Mr. Gedda tells us that the Boren, which
belongs to the Swedish Transatlantic Com-
pany of Gothenburg, carries a 2 k.w. Tele-
funken Spark, supplied by a separate gener-
ator driven by a steam turbine. An auxiliary
outfit consisting of a %% k.w. spark is also
carried. This is supplied by batteries.

The receiving set is a Kennedy Universal
with a two-step amplifier, and the station is
equipped with a bug and a break-in relay.
(Tie that, you American ships).

One interesting phase of the operating
game in Sweden is the so-called mate-opera-
tor. Mr. Gedda tells us that there are a
lot of these officers in his own company, and
that it is the dream of every owner to event-
ually eliminate the full-time operator. Not
so good ; and the owners are certain to real-
ize that fact one of these days, much to their
SOITow.

WHO’'S WHO AND WHERE

Leo Shapiro, $.8. La Brea, is back from a
trip to Hamburg. A good time was had by
all, says he.

Bill Ferguson, ex-$.8. Coalinga, is now
holding down the Warwick. Johnson got
homesick and is on his way east after nearly
three years on the Santa Maria and War-
aick.

L. E. Windser, second trick, and Ben
Springer, third trick, KOK, have just re-
turned from enjoyable vacations. J. B. De-
laney, ex-KURC, did the relief honors.

A. R. Foran, $.8. La Puprisima, was re-
lieved by Bruce Piersol, ex KMTR. Watch
the modulation on that arc, OM.

Francis E. Beaulieu brought the Point Sur
around from New Orleans and liked Los
Angeles so well he thought he would stay
out of that port. He is now on the Santa
Maria enroute to Buenos Aires, via Cape
Horn.

George D. Fell off the Olinda, (N.B. Put
a comma after Fell.) thence Admiral Dewey,
has taken the Coalinga to South America vice
Bill Young who says he wants some more
schooling at Whittier.

Arthur 8. Gunther relieved TFell on the
Admiral Deavey.

H. D. Watson wants to practice his Span-
ish so he is going to Ensenada for his va-
cation.

F. A. Yarbrough, assistant manager of the
F. T. Co., Los Angeles, drove 3,500 miles,
invading the wilds of Vancouver—and re-
turning intact.

Operators who are looking for a speedy
run to the Hawaiian Islands and back had
better keep a weather eye out for the S.S.
Malolo, now being built for the Matson
Navigation Company. Cutting the swells at
the rate of 25 miles an hour, she is designed
to make the round trip from S. F. to Hono-
lulu in eight days, and that’s making knots.
The Malolo is now being built in the East
and is expected to be completed in the spring
of 1927, costing the trifling sum of $6,500,000.
With her 22,000 ton displacement, her 582
ft. length and her 83 ft. beam, she will be
one of the finest passenger vessels on the
Pacificc. We haven’t been able to get the
details of the radio shack as yet, but have
learned that she will carry as part of her
lifeboat equipment two 30 ft. steel motor-
boats fitted out with the most up-to-date
radio traunsmitting and receiving sets. This
apparatus will consist of a 14 k.w. transmit-
ter for 600 meters and a receiver with a
range of 200 to 4000 meters. A 1 k.w. gener-
ator will charge the batteries.
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An Amateur’s Mercury Arc Rectifier

HE mercury arc rectifier at 9Z2T-9XAX
Thas proven to be the cheapest, simplest,

and most satisfactory means for supply-
ing plate current for one or more 50 watt
tubes. Its slight drop of 14 volts is negli-
gible in the 1000 to 3000 volts used on ama-
teur sets. It causes no sparking or me-
chanical noise and it starts and stops more
quickly than a motor. Its output is com-
pletely rectified and easily filtered to any de-
sired degree. In this latter connection many
station operators prefer a certain amount of
a.c. in the note which is thus easier to copy
and more distinctive.

The rectifier tube itself may often be
bought second hand from some old series
arc lamp system or a new tube may be or-
dered from any General Electric jobber at
a cost of not more than $35. It operates
efficiently at any voltage from 500 to 5000.

The tube is immersed in oil such as used

By Don. C. Wallace

from the operating table the cradle can be
rocked by a rod as shown,

The circuit, as shown in Fig, 2, is de-
signed so that the keying may be done in the
primary of the plate transformer, thus obvi-
ating any load on the transmitiing tubes or
filter circuits when the key is up. Ordinary
keying in other parts of the circuit will cause
excessive load somewhere with possible
breakdown. Many sets are run below what
would otherwise be a safe load just so as to
prevent this possibility. The key can be
held down indefinitely without any change
in plate, grid, or antenna current.

It happens, however, that in keying any
set of even moderate power, a line flicker
generally occurs. This is an actual drop in
line voltage, with resultant drop of voltage
at the filament terminals of the transmitting
tube. Actual tests will show that a 1-velt
filament variation in some sets will change
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s-gallon can mounted in a wooden frame-
work and cradle as shown in Fig. 1. If it
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variation is as much as 1/10 of a wvolt the
wave change will be noticeable. The receiv-
ing operator cannot change the wavelength
of his receiving set for each dot and dash,
Conscquently he will state that the note is
chirpy, or the note is ragged, or he will
simply say nothing, linle realizing thai the
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Fig. 3. Filament Line Booster for Steadiness.

note he listens to could be made about three
times as beautiful, cut through interference
casily, and be copied at twice its present
speed, by simply steadying the filament.

The filament “steadier” shown in Fig. 3
can be made from any old iron such as stove
pipe iron, or old transformer core iron. The
exact size of the core is immaterial. The
arrangement as shown is satisfactory and
consists of about 24 turns of double cotton
covered No. 12 or 14 wire wound over one
leg of the core. Half of this winding is
tapped at every turn, and the whole may be
bunched up, or be wound in a single layer;
24 turns js so easy to wind that the wire
may be slipped in and around the core if
the core is already together.

The plate current in passing through the
portion of the winding marked y induces
lines of force in the iron core, which build
up the current and voltage in the portion of
the winding marked x. As the full fila-
ment current is already on, this added frac-
tion of a volt makes up for the drop in line
voltage occasioned by the drain due to in-
creased plate transformer load. By simply
moving the clip, and trying out the different
taps, a point will be found where the fila-
ment voltage is exactly the same whether
the key is up or down, regardless of how fast
or how slowly it may be keved. If there
are not enough taps, the connections F and P
may be reversed, bringing the taps on the
other half of the winding.

This filament booster is simple, effective,
keeps the filaments steady and is a contribut-
ing factor in the steadiness of the note. Any
attachment on the key slows down sending
and spoils the “fist” and we feel certain that
this simple and effective booster will be
welcomed by all who have the least drop in
filament voltage while they send, regardless
of whether they use a mercury arc rectifier
tube.

The booster is shown in Fig. 2 completely
wired. The “hkeep alive” circuit was sug-
gested by 10A and draws less than 200 wads
when the key is up. Compare this to a
motor generator running idle, or the fila-
ments of kenotrons, or the terrific consump-
tion of chemical rectifiers and it will at
once be seen that this is one of the most eco-
nomical plate supplies ever used in an ama-
teur station. We have already shown that
the mercury arc itself with the key depressed
was practically 100% efficient, and with the
low “keep alive” consumption the overall
ethciency immediately jumps so that it is
much greater than s motor generator, chemi-
cal rectifier, an high power kenetron, or fil-
tered syonc rectifier, The keep-alive cireunit
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has one tapped transformer and one choke
T, .which consists of the primary winding
on a filament transformer pulled out of the
junk pile. The 6 or 10 ohm rheostats enable
the settings on the keepalive circuit to be
kept as low as possible, reducing heating
around the starting electrodes. The starting
electrodes, incidentally serve as a complete
rectifier in this case. Transformer T+ may
consist of two large bell ringing transform-
ers, or an old pole line transformer run
backwards. The latter is used here because
of the greater insulation between primary
and secondary, necessary in the case of high
voltage, as this keepalive circuit is all on
the positive side of the high voltage plate
supply once the key is depressed.

By using a plate transformer, mid-tapped,
with a little more than the necessary volt-
age, control of power, required by the radio
law, and convenient for most purposes, is
secured by the use of an old Ward-Leonard
motor rheostat. If such is not available,
2 ohms is necessary at the same place to
take care of keying surges. The 2 ohms may
be made by winding 100 feet of No. 16 iron
wire on a broomstick, and then suspending
the coil back and forth between some porce-
lain insulators. The key may be any old
spark key, or telegraph key having “dime”
contacts. In the diagram all line voltages
are shown as 220v. 110v may be used just
as well, depending on the design of the
transformers.

The switch s s is all one, controlled by
a rope on the operating table. The switch
itself is a 600 volt DPDT switch, quick
action type, with an extra contact placed at
z as shown. This switch is shown in the
running position. When the switch is low-
ered, the key is shorted out, the 50 ohm re-
sistance in series with T2 shorted out, the
filter open circuited, and 2500 ohms placed
across the output of the mercury arc tube.
With this arrangement, the arc may be
struck in the minimum amount of time. A
spring on s s enables the switch to fly to
“run” position the second it is released by
the hand of the operator. The arrange-
ment here is such that the left hand controls
this switch, while the right hits the shaker
rod. This starting switch arrangement is
really the reason why the arc is so fast in
starting, and so convenient. The starting
load all around, including the transmitter,
is thus about 4 KW, It just has to start in
about 2 seconds with that load. The trans-
mitter is on so the distant operator will
know that the set is coming on the air. It
doesn’t start with the filter. and the keepalive
circuit will actually run on a much smaller
power than it will start on. A Bradley radio-
stat, or old heating elements, will do in that
circuit. The 2500 ohms, or whatever is used
there, may be a lamp bank, or Ward-Leon-
ard resistances to pass 14 to 1 ampere, [t is
only on a second or two at a time, so most
anything will do.

Ts Cs Cs is a “brute force” filter. Any
type of filter may be used. If one arm of
the tube filters better than the other, or if
it doesn’t filter, 10A suggests the use of tin
foil on one arm, and a coil of wire on the
other. A couple inches of tinfoil and about
an inch or two of loosely wound wire on the
other arm has always proved satisfactory.

The transmitting circuit may be any of the
favorites generally used. The “climb” as
well as the “chirp,” with resultant difficulties,
may be minimized and practically eliminated
by the use of very small plate and grid
blocking condensers. If these condensers are
made small with respect to the balance of the
circuit, the heating of the filament, and ele-
ments within the tube will have little if any
effect on the wave. Generally with conden-
sers as large as .002 mfd. used as stopping
condensers, a climb or warble is noted
which is quite annoying to the distant receiv-
ing operator.
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G-2A4CI, Bedford, England

G-2ACI, BEDFORD, ENGLAND

Mr. S. Williamson, G-2ACI, 22 Hurst
Grove, Bedford, England, has a very well
known international station and has made
remarkable records with very low power.
The complete installation is shown in the
picture, the receiver being mounted on the
top compartment of the table, with the trans
mitter on the bottom shelf. Mr. William-
son says of his set, “The little panel on the
left is an absorption type wavemeter, next
is the ‘DX-Getter’ itself, consisting of de-
tector and 1 loud pedal, while to the right is
the ‘juice’ control panel, This consists of a
voltmeter and milliammeter and by means
of a Dewar switch, the latter can break in
on the plate circuit of any valve. Under
the table is the transmitter, a coupled Hart-
ley, with ordinary receiving tube, and 18
watts input.”” The best records made by
G-2ACI to date have been 1300 miles per
watt, with Australian, South American, and
all U. S. Districts in the list. We are won-
dering how Mr. Williamson manages to op-
erate the transmitter, as the key is appar-
ently located on the bottom shelf alongside
the transmitter. Perhaps he has an educated
foot.

Glass towel bars make the best cheap
antenna insulators it is possible to obtain.
An 18 in. bar, with a rim on each end
for fastening costs fifteen cents. The
aerial wire can be attached by tying it
securely, or by making a wood clamp to
fasten around the bar below the rim.

RADIO FOR OCTOBER, 1926

QUEEN CITY RADIO CLUB
TROPHY CONTEST

The Queen City Radio Club wishes to
announce that they are offering a cup for
traffic handling in the State of Maine. Th'ls
cup is to be given to the station, located in
the State of Maine, handling the largest num-
ber of messages in the three months begin-
ning July 26, and ending October 26, 1926.
The object of this contest is to create a
greater interest in traffic handling in the
State of Maine and to keep up the interest
already shown during the summer months.

In regards to the regulations governing
this contest. The messages must be genuine
trafic which is handled in accordance with
the Rules and Regulations of the A.RR.L,
Communications Department which was sent
to every Official Relay Station last month,
If you didn’t receive one of these copies
then, write for it!

A complete file of all messages should be
kept for inspection at the close of the con-
test. The Judges of this contest shall be
the Officers of the Queen City Radio Club.

This cup is a handsome thing and well
worth working for. It will make a beauti-
ful addition for some Ham Shack. On a
black base it stands over a foot tall. Take
it from us OMs, “Dis ain’t no germ’s bath-
tub!

Who will be the lucky man to carry off
this nice big cup Somebody has got to do
some work so let’s get going now OMs;
brush up on proper message form, etc., and
renew those old schedules. Nuf sed, you
know the time, the object, the rules, and the
prize, so let’s all fight for her. Let’s go.
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Samson R. F. Chokes, as made in vari-
ous sizes, are helically wound to mini-
mize self-capacitance. They are used to
prevent distortion by keeping radio fre-
quency currents out of the B battery eir-

cuit and audio amplifiers. The No.85 choke
has an inductance of 85 millihenries and a
distributed capacity of less than 4 micro-
microfarads. The No. 125 choke has an
inductance of 250 millihenries and a dis-
tributed capacity of less than 3 micro-mi-
crofarads over the broadcast band. These
chokes have no pronounced self-resonant
points,

The new Utah “Book” speaker employs
an electromagnetic unit whose impulses

are applied tangentially to the edge of a
thus
whose

differing from
diaphragms are

curved membrane,
other speakers

A gt s R IR AN VL

s

moved by a piston-like action at right
angles to the surface. The completed
speaker looks like a beautiful open book
13x17 in. with hand tinted pages done in
sepia, finished in gold and brown moroe-
co. It has excellent tone and good vol-
ume.

Heath double throw switches are made
in ten sizes, ranging trom a single pole,
single throw, to five pole, double throw.
While these switches are small and beau-
in appearance,

tiful they are sturdy,

strong and rigid. The base is of bakelite
and all metal parts are nickel plated.
Their unique construction gives a posi-
tive and lasting contact, easy and smooth
in operation.
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The Swan-Haverstick lightning ar-
rester is an improved device made almost
entirely of bakelite, with a special pro-
tecting disk of bakelite to protect the
arrester from moisture. It is of the air
gap type, with terminals moulded in bake-
lite, insuring perfect insulation. The ar-

rester has been approved by the Board of
Fire Underwriters, and is provided with
a handy bracket by which it may be
fastened to the side of the house near
the antenna lead-in terminal,

The Donle - Bristol
B-6 is a super-sensi-
tive vacuum tube de-
signed exclusively
for use as a detector.
It is not critical as
to filament or plate
voltage, drawing .25
amp. at 5 volts fila-
ment and using from
2215 to 90 volts plate.
It is reported that
signals otherwise in-
audible have been
brought in with loud-
speaker volume by
substituting this
tube in the detector
socket. There is
claimed to be no im-
pairment in quality.

The Apco “A” battery converter is an
unusually convenient trickle charger
which automatically maintains an A bat-

] Arce y
] FuLL AUTOMATIC

ATTERT CONVERTER
5 Seetat

tery at maximum etliciency. The con-
verter delivers 6 volt direct current when
connected to 110 volt alternating current

supply.

RADIO FOR OCTOBER, 1926
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The Amsco floating socket is a
cushioned socket for X base tubes, de-
signed to eliminate microphonic noises

3 ,’ LGy

/
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s,

caused by the vibration of tube elements.
The inner base, supporting the tube, is
connected to the outer shell by means of
a set of springs, which absorb mechanical
vibration, and prevent mechanical coup-
ling between the tubes and the loud
speaker.

The Valley two-bulb charger may be
used with either one or two bulbs in
charging six-volt batteries. With one
bulb it gives a 21 ampere charging rate,

with two, 5 amperes. It is supplied with
cord, plug, ammeter, battery leads and
clips, Rectigon bulbs being purchased
separately. This charger has no moving
parts and requires no attention.

The Fada loud speaker is a new de-
sign, with free-floating cone 22 in. in dia-
meter, and arranged either for the radio

table or with pedestal for floor motunting.
It is particularly efficient in reproducing
the low notes for which the well designed
actuating mechanism and carefully bal
anced paper cone are in a large part re-
sponsible,

&
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ALL-AMERICAN

TRADE MARK

AUDIO TRANSFORMER

This latest development meets the new demands
for compact wiring and longer life—

s Binding Posts are conveniently located for straight
Type R-14—3t0l . , . . . }$4.50 ™™
Type R-15—S5tol1 . . . ., . ea, or Sub_Panel erlng_

The coil is vacuum impregnated —

After assembly the shell is filled with special compound and the complete unit
hermetically sealed. A transformer that sets a new standard.

Tone Quality Is the Keynote

No standards of quality can be higher than  of radio reception. Each is designed and
those we set for our own products; no in-  made with the same care that goes into
spection is more rigid;no testsmore severe.  the finest receiving sets.

Each of these All-American Transformers  These products have helped to create All-
plays its part in determining the quality =~ American leadership.

New 1927 Radio Key Book

Everybody who enjoys radio should read it— |
aninteresting 48-page analysis of radio in terms [l ———

anybody can understand; with complete con- § IR SHUE-I—"

ey By,

structional details of the leading types of cir- Ak
cuits. Send 1oc in coin or stamps for your copy

SELF TUNED R. F. TRANSFORMER effec-
tively amplifies all frequencies. De-
signed to match tube characteristics

ooy comsn mgy 2ML1-American Radio Corporation

RauLanD-TrIO
cfficient both as antenna cou-

plerand tuned R.F. Transformer 4215 Belmo”t Avenue ~ CHICAGO P AR

and a capacity perfectly bal-

anced in one shell—a com-

pact factory-built unit for

impedance coupled amplis
. fication

RauLAND-LYRIC

An audio Transformer, fa-

mous for its perfect tone re-

production—an outstanding

product. Made with pains-

taking thoroughness with-
out regard to cost

PowEr (PUSH-PULL)
AMPLIFYING TRANS-
FORMER, gives poweram-
plification without dis-
tortion where excessive
volume is demanded

Tell them that you saw .t in RADIO
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““General Electric

presents the new

Tungar’Irickle Charger

Been waiting for this? So many fans have!
small, compact charger that does a fullsize job.

Connect a G-E Tungar Trickle Charger to your
radio “A” battery. Put it in your radio cabinet—
and your set will have constant power.

This new General Electric Charger allows just

The Tungar Trickle Charger
isconvenient,clean.complete
—ready for installation. It
is moderate in its price—and
1n its running cost,

East of the Rockies
$12 complete with bulb
(6o cycles, 115 volts)

enough current to trickle continuously into the bat-
tery to replace the power used by the set.

ungdr

REG. U.S. PAT. OFF.

Merchandise Department

General Electric Company
Bridgeport, Connecticut

| TRICKLE CHARGER
Gl

Tungar—a registered trademark—is found only
on the genuine, Look for it on the name plate.

GENERAL ELECTRIC

THORDARSON

AMPLIFYING TRANSFORMERS

Standard on the finest receivers
3443

Subscribe for
“RADIO”

Now!

$2.50 Per Year

5 Tube
Prmco Radio

iy 1

FREE CATALOG

‘Gets em- Coast to Coast’

Reports of hundreds of users.
A startling new kind of radio.
Dealers and Agents wanted.

5 d.ays trial

PORTS MFG. CO. rrisko CaLir

RAYTHEON

The Heart of Reliable
Radio Power
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DOLLARS FROM RADIO
INVENTIONS

(Continued from Page 18)

insignificant and paltry reward. Yet I
have met some of these men who are far
above such commiseration; their charac-
ters are too lofty to grieve over a deluge
of dollars that are not theirs; they live
for and in their work, considering all
reward mean as compared to the joy of
carrying on in that magnificent army
whose banner is a sun-like torch. How
many have read with amazement and a
feeling of shamed sympathy and respect
for a truly noble spirit that the late
Chas. P. Steinmetz labored for virtually
no worldly reward other than the pro-
vision of the plain necessities of life and
of apparatus for his work, and was pre-
vented from crossing the Atlantic to ren-
der up his abilities upon similar terms to
the Russian Republic only by his death.

The salaries paid radio research engi-
neers in corporation laboratories vary a
good deal. About the lowest amount
paid to a man recognized as an engineer
is $3600 a year; the highest around
$15,000 or $18,000. The requirements
for such a position are: first, inborn abil-
ity of the right kind; second, a college
education, or its equivalent, with special
technical training; third enough aggres-
siveness or downright belligerence to go
and get a job in or near a laboratory,
even though it be only to make prac-
tical use of a broom and dustpan. Then,
if you're destined to be a radio engineer
or inventor, you’ll get into your groove,
probably.

The greatest engineers, like other
great men, are often rather strange char-
acters. | know one fantastic genius, a
radio-laboratory engineer who was at-
tached to a struggling concern that was
finally wiped out in a foul and savage
manner by a powerful corporation. The
corporation offered this engineer a sal-
ary-contract of $11,000 a year to enter
its laboratories, and a cash sum of $25,-
000 for a certain electro-chemical pro-
cess he had invented. This graying and
penniless radio magician proudly tore up
both offers and sent them back with a
quite unprintable note to the radio phar-
aohs, and went away to live in a rude
cabin by a lake up among the snow-
mantled Rockies; where he will die with
his genius and his secrets.

It is true that college training is not
always essential to a career in the field
of radio. A youth of high ability may
assuredly gain an education by other
means. A young man trained as a com-
mercial radio operator and sailing on
a merchant vessel has ample opportunity
for a certain amount of self-improve-
ment. A high-strung young assistant
radio-editor that I used to sell stories to
years ago, and who now sits among the
powers that direct the business policies
of the Radio Corporation of America,
is an’ ex-radio-operator; and some others

(Continued on Page 46)
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THE NATIONAL VELVET ACTION FOR HAIRLINE TUNING ACCURACY_—RETAI
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NATIONAL COMPANY, INC, ENGINEERS AND MANUFACTURERS
110 BROOKLINE STREET, CAMBRIDGE, MASS., — W. A| READY, PRESIDENI '
BE SURE YOU GET GENUINE NATIONAL PRODUCTS s
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TYPE C DIAL, PRICE $3.00
Visit our exhibits at new
Madison Square Garden, New
York, Sept. 13-18 and at the
Coliseum, Chieago, Oect. 11-17.
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A Kit Built With a Longing for

feedn.

Assembled, Forms Its Own Crackle-Finish

PERFECTION

i L L

Cast Aluminum Cabinet

OVW often have yox wanted to build the

most pertect set possible? What a real
thrill it would be to put it together and
then enjoy with others the very best quality
in reception!

You know as well as any-
one the way to go about 1t
You start with the best parts
obtainable. You select, if
possible,some radio engineer
who is also striving for per-
fection, as your guide as to
circuit and assembly. Then
you go to it and get “labora-
tory results.”

The Grimes Own Kitsatis-
fies your longing for Perfec-
tion. There are no “nearly as
good” parts. Every part is of
the highest quality.

It 1s more! More than the
most modern embodiment of
Inverse Duaplex, incorpora-
ting the latest improvements
in the art. More than 100%
shielded and ¢quipped with the new“Greco”
control. It is the first kit 1o form its own artistic
crackle-finish cast aluminum cabinet!

cation and

notes.

e¢ver made

Built to lasta lifetime—~completeincluding
even the tools —no soldering — each wire

The Grimes Own Kit

1009, Shielded
Inverse Duplex

Grimes Radio Engineering Co., Inc.
432 Washington Avenue, Long Island City,
N Y

Not connected with any vther conipany of » simllar name

Startling Innovations

Entirely new radio-frequency
circuit — assuring equal amplifi-

over the wave - length band.
Entirely new audio circuit
—designed for high qualityrepro-

ducrion, including those base

Cast aluminum cabinet
—when assembled the Grimes
Own forms its own artistic
crackle-finish cabinet.
New "Greco” Control
~tuned by using either a single
contro] or by special adjusting
of all three controls—conveni-
ence, plus precision!
The First Inverse Duplex Kit

~two stages of radio, tube de-
tector, and
audio for power tube opera-
tion and new 200 A detector.

already attached at one end! A few connec-
tions, a few screws to insert, and it's built.
Built with its every phase as near perfect as
the Grimes Laboratory knows how. Here is
your privilege to “carry on”—to put it to-
gether—to strive shoulder-to-
shoulder for PERFECTION.

Study These Parts
With Care

Samson Audio Transformers

DeJur resistance coupling

Benjamin non-microphonic UX
sockets

Semi - straight line Lind vernier
tuning condensers and coils.

Grimes RF Choke Cotl to equalize
all wave lengths.

DeJur Rheostat

Electrad Potentiometer

Drilled artistically etched black and
gold metal panel

Grimescomplete aluminum shield-
ing cabinet.

Grimes antenna switch

Sangamo fixed condensers

Acme tlexible spaghetti wire in five
colors.

Battery Cable

Blueprints and instructions

Send for Grimes Own
Working Plans

The coupon is handy. Tear it out. Pin a
single dollar bill to it and mail it now.
ACT —act for Perfection !

super - selecuvity

three stages of

COUPON
DAVID GRIMES, Pres,

Grimes Radio Engineering Co.. Inc.

432 Washington Ave., Long Island City, N.Y.

I want the facts on your latest 1. D. 8. Kit
I enclose a dollar bill
Send me those plans

Name
Address

Amateurs--Attention!

We will have the Fall Issue of the Citizens’ Amateur Radio Call Book
off the press late in September. This will be a brand new book—con-
taining the best list of American, Canadian, English and the whole
world’s listing of amateur stations—right up to date.
tain the A. R. R. L. list of official relay stations. This and succeeding
issues will be on sale at most stores catering to “Hams.” If unable to
get one, send 75 cents, United States stamps or coin.
Get your order in early. Last issue
was 'way oversold. Will be mailed postpaid as soon as it is off the

check, add 5 cents for exchange.

press.

CITIZENS RADIO CALL BOOK

508 SOUTH DEARBORN ST., CHICAGO, ILL,

It will also con-

If you send
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DOLLARS FROM RADIO
INVENTIONS
(Continued from Page 44)
holding quite important positions in this
company are former brasspounders—
though none of these are research engi-
neers.

I should always say to the aspiring
radio experimenter: Go to college—even
though he must work his way through
and it cost him a bitter struggle; for, in
the long run, the lack of a university
education cannot but be a severe handi-
cap to the radio inventor and engineer,
while its acquirement proves to be of in-
calculable cultural value to any one
gifted with talents and ability.

It is illogical and beside the question
to condemn the universities because of
evils that exist in them, or to point to col-
lege graduates who are white-collared
vagabonds or polished triflers. No uni-
versity can often, if ever, make a great
man out of a plethoric clod, or of a
giddy-headed charlestoning knee-shaker;
no more than the best baker can make a
good loaf with bran-husk flour. If one’s
mind is a sandy waste, it may not easily
be made to blossom; if a fertile gar-
den, the weeds must be hoed out and the
beautiful plants encouraged to grow.

In the days of crude mechanical inven-
tions, little education was necessary to
an intelligent inventor, for little had yet
been done. The English lad who tied
strings and sticks to the valves of a mine-
pumping engine, so he wouldn’t have to
sit and manipulate the valves by hand,
was the inventor of the first automatic
steam valve-gear; but he would find no
great scope for such simple untrained
intelligence on the floor of a 100,000
horsepower plant of today.

Of course, there are many other lesser
employments in radio besides inventing
and research work that yield good liveli-
hoods to those who do not aim at the
stars. Commercial wireless operating
can be learned in about a year, and, at
present, commands salaries of from $90
to $150 a month, with accomodations
and food, on shipboard; and from $125
to $250 a month in commercial coastal
stations, in transoceanic systems, and in
music-broadcasting stations, - of course
without accommodations or food.

Radio manufacturing  industries em-
ploy few or no real radio men on the
production-floors of the factories; for
the making of radio parts is usually a
matter of machine operations and as-
sembly with unskilled female labor.
The manufacture of the more costly and
elaborate radio sets and pieces of appar-
atus requires skilled mechanics, testers,
and inspectors; but these are not neces-
sarily radio experts. However, such fac-
tories do have radio men in their labora-
tories, In their executive departments,
and, usually, on their sales forces. There
are all kinds of selling jobs in radio, from
that of the $19-a-week clerk behind the
counter of the small radio store, to the

(Continued on Page 48)
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Samson cAudio Units

are capable of uniform and faithful amplifica-
tion well in excess of the most exacting broad-
cast requirements.

Their range extends from the lower fundamentals
through the higher harmonics enabling them to reproduce,

with equal clarity, the dull rumble of the tom-tom or the

thin shrill of the flute.

This ability to reproduce the harmonics or higher
multiple frequencies is what gives tone-color or back-
ground to sound—is what permits the listener to dis-
tinguish notes of the same pitch but from different
instruments-—results not possible with audio units which
cut off at comparatively low frequencies.

e SAMSON ELECTRIC COMPANY

Factories at Canton and Watertown, Mass.

Main Office, Canton, Mass.

In a word—with a loud speaker of corresponding range—

Samson Audio Units

insure the sort of radio you’ve hoped to hear—the quality of radio that
will make you think you’ve been translated from a broadcast listener to
one of an audience which is listening, firsthand, to a speech or to music.

For 1926-27 the Samson Electric Company offers eleven different
audio units:

Symphonic Transformers $9.00
Push-Pull Input Transformer Type X 5.50
Standard Transformers Type HW-A3 Ratio 2-1, 3-1, 6-1 5.00
Dual Impedance Type D (Donle Design) 5.00
Output Impedance Type O 5.00
Push-Pull Qutput Impedance Type Z 5.00
Plate Impedance Type P 4.50
Grid Impedance Type G 4.50
Audio Frequency Choke Type No. 3 3.00

Our book-—"‘Audio Amplification”—alrcady accepted as a manual of audio.
design by many radio engineers—contains much original information of greatest
gractical value to those interested in bettering the quality of their reproduction.

ent upon receipt of 25c.

Manufacturers

Since 1882
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Beautify
Any Set!

2 C UNITUNE

This basic Unit consists of two .0005 mfd. bakelite shaft

condensers, controlled by a

Price including bronze panel
special mounting screws...

This model consists of basic Unit 2 C with one fixed R.F. Coupler

and a Three Circuit Tuner mounted
Price complete

trleand — $11.00

split drum with graduated I
scale, mounted in an aluminum frame.

on condenser posts. $20 00
- — g o o gromooe=g L]

The UNITUNE R.F.
consists of the basic con-
denser frame, model 2C, and
two Brune LOW LOSS R. F.
transformers. This combina-
tion provides two radio fre-
quency stages and covers a
wavelength of 200 to 550 me-

The ““CC” UNITUNE

consists of one .0005
mfd. bakelite-shaft,
straight line frequen-
cy condenser and a
three circuit tuner
on one frame, with

ters. Price, including panel regular Bruno drum feedbackpireeenery Price, $21.00.
plal.e el . screws. - §17.00 control. Price $12.00. :;lquomrculls. P'rice,

The “CF* UNITUNE
consists  of  “2C"
unit with one fixed

The‘“BD" UNITUNE

R. F. coupler and consists of  **2C"
special three wind- unit with two spe-
ing coil, with fixed cial Bruno induct-
primary and tickler, ances for the Brown-
for use in capacity ing-Drake receiver.

For better reception use instruments manufactured by:

BRUNO RADIO CORPORATION

NOTICE:

1,113,149 and are assembled by

All regenerative UNITUNE Kits are licensed under the Armstrong patent No.

40 Payntar Avenue,
Long Island City, N. Y.

the Clapp-Eastham Company exclusively for us.

You Get Perfect Tone
Quality With MUR-
DOCK Heagphones.
WM. J. MURDOCK CO0.

211 South San Pe-

dro St., Los Angéles;

509 Mission St., San }

Francisco; 406 Occi- B2

dental St., Seattle,
ash,

MURDOCK<=>RADIO §

48

THE RADIOBUSTER
112 Page Book of Humor
$1.00—“Radio”, San Francisco

Outsell, Because

They Excell!

&=

LOUD SPEAKERS
PHONO-SPEAKERS
CONE SPEAKERS
RADIO TUBES

(All types and finishes)

Write for circular P
and prices

EMPIRE ELEC. PRODUCTS
COMPANY

132-4 Greens St. New York
Laboratory and Factory: Kearny, N, J.
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DOLLARS FROM RADIO
INVENTIONS
(Continued from Page 46)

$5,000-a-year manager of a big mail-
order concern. The newspapers of the
large cities in the northern half of the
United States employ a good many radio
men as editors and assistant-editors of
their radio pages, at salaries ranging
from $25 to $85 a week.

0, now in conclusion, you will see

why I believe that the odds are per-
haps a thousand to one that all of the
big radio inventions of the future will
be made by highly-educated men; for the
two main aspects of education are, first,
to be supplied with a pretty thorough
knowledge of what has already been
done; and, second, to be taught to think
with clearness, power, and vision, and
to make one’s own the metaphysical
tools that must be used in future ad-
vances. Also, cooperation among radio
engineers, chemical engineers, electrical
engineers, astronomers, and other spe-
cializing scientists is essential; for these
men must often take their problems to
one another for mutual help, advice, and
encouragement.

As a last word, don’t waste time with
unreasoned combinations of inductances
and condensers; don’t bury baskets of
permanent-magnets under your ground-
wire or hang a lot of cannon-balls on
your aerial. Familiarize yourself first
with at least all the known laws of elec-
tricity, magnetism, and electronic activ-
ity; learn what has already been dis-
covered before you arrived on the scene;
and you won’t waste your life or an hour
in trying to apply blind poker-luck to
your moves with the scintillating chess-
men on the table of science.

QUERIES AND REPLYS
(Continued from Page 37)

! notice several recent circuits for
audio amplifiers, in which the grid leaks
are replaced by choke coils. What is the
purpose of this change and would it be of
any benefit in my impedance coupled am-
plifier?—G. F. M., Elgin, 1ll. ‘

In an ordinary impedance coupled am-
plifier the grid circuits are connected to
their filaments through 1% megohm re-
sistances. If the tubes are overloaded
the grid circuits become paralyzed and
this is evident by a scratching or grating
noise in the loud speaker. If the grid
leaks are replaced with choke coils hav-
ing a very high inductance, but low di-
rect current resistance, the accumulated
charge on the grid of each tube is allow-
ed to leak away very readily and while
the overloading of the tube may still be
present it is not as apparent as when a
grid leak is used. Consequently, overs
loading of the power tubes can be toler-
ated to a somewhat greater extent than
when the grid leaks are used, thus per-
mitting more volume without annoyingly
evident distortion. The overload point of
the power tube depends entirely upon
the plate and grid voltages used and the
tube overloads at exactly the same point,
no matter whether a grid leak or grid
choke is employed; but with the latter,
the overloading point is not so easily
heard, particularly if the overloading is
not bad.

~}1
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of its value -~

Dealers who sell the Majestic “B” Current
Supply are confident that it improves recep-
tion. So confident, they make you this unus-

All the Majestic*‘B’”’ Current
Supply units are manufac-
tured complete in our factory
and areequipped with thefa-
mous Raytheon Tube. (En-
dorsed by numerous radio
engineers and editors) which
is a non-filament tube with
full wave rectification, no
acids or back surge. Tests of
the Majestic B’ ontheoscil-
lograph demonstrate thatall
A-C hum is eliminated.

Majestic Standard-B
Especially adapted for sets
having not more than seven
201-A tubes, or six 201-A
plusone 135-150 volt power
tube. Popularly priced for
the average set. Improves
tone —betters reception.

Bricel wils o & 5.4 - $35.00

Majestic Super-B
Capacity 1 to 12 tubes, in-
cluding the use of 135-150
volt power tubes. Complete
with switch to control cur-
rent from light socket.

RriCe bt 't - .+ $37.50

Majestic Master-B
Rating 60 mils at 150 volts.
Particularly adapted for
Radiola 25, 28 and 30 and
Super heterodynes. Will
operate all power tubes, also
the new super-power tube
UX-171 (180 volts). Un-
equalled for sets having a
very heavy current draw.

Price . . .......$45.00

No Filamentto Burn Out —W 41

ual offer: Buy a Majestic today. Attach it to
vyour set and use it for one week right in your own
home. If, at the end of this time, you are not fully
convinced that it gives you better radio performance
—more dependable power at less cost—your money

will be refunded!
Economical to Operate

You couldn’t want a better
proposition than this. The
Majestic“B” Current supply,
because of its unvarying
constant voltage, gives you
improved tone, greater vol-
ume—all at the low cost of
about one-tenth cent an
hour. So you can appreciate
that here is a practical radio
investment.

Your original purchase price will be returned
through operating economy alone.

Majestic B Garrent Supply
delivers pure direct current-From your light socket

Give that set of yours the power it needs—power for
any variation in tone. Then you’ll have anew appre-
ciation of radio. You will have one delightful program
after another—summer evenings— winter evenings

—ALL the time!

That's when your set is equipped with Majestic “B”
Current Supply. Your set seems Alive with marvel-
ous energy. You sense a new joy in radio.

You at last forget its mechanics, for a simple switch releases
all the power you need for any program. Power—clean—
constant—abundant! Power that instantly responds to high
soprano, and as easily brings you the full resonance of an
orchestration! Easily attached to your light socket saving
you constant bother and attention.

memoen OUR DEALER .
SR X |

mEMmBER

FOR DEMONSTRATION APt

Grigsby-Grunow-iHinds Co.

4580 Armitage Avenue Chicago, Illinois
W. J. Seroy, Pacific Coast Sales Manager, 4069 Hollis Street
Emeryville, {(Oakland), Californla
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PERRYMAN I RADIO TUBES

“Distance without Distortion”

Double Filament!

+ Y +

Extra Capacity!

The filaments of Perryman Radio
Tubes with the patented Perry-
man bridge are doubled to form a
letter M. This twin construction
not only exposes a greater area of
filament surface, but it doubles
the area of electron emission and
increases the ¢ capacity of the tube.
The real result is a tube that does
it appointed work more easily,
giving greater volume without
distortion. Its lullgcl‘ Iife i~ a dis-
tnct econumy.,

Patented June 22, 1920

Above 1 the clear glaes demon-
slrating tube ohewing the patented
Perryman Bridge which holds  the
elementy in place at the distance
of greatest elbciency. Ordinary jar:
or jolts do not affeet Perryman
Tubes. Notree the duuble filament
which distnibutes the clectron cm:-
sivn vver the full aresa of the plate,
giving grealer capacity withoul eves-
tvading.  You get natural tone for
the hife of the tube aud the hife of
the tube 1 exceptionally long. The
duuble filameut duubles the hife of
Perrysian Tubes,

lhe Perryman catalog "Just off the Pres:'*
li-te and illustrates the evmplete hine
N
The Perryman line cousists ol de of Perryman Tubes, giving sl

tector:,  amplificr-detectors,  pouwer
awplifiers, cuper-puwer  amplifiers,
full wave aud half ware rectifiers
lvtng from $2.00 1o $9.00.  These
lubes are made w all types of baces
fur buth slerage and dey  battery
wpcralion,

characteriztacs,
~eiid  for

viBcs,
yusur eupy.

cle,
Co. Inc.,

33 West 60th St.,
New York, N. Y. Dept.

Ceutlemen :

R.O.

cutiplete line of Perryinan Radio Tube..

Address

¥ |  The PERRYMAN ELECTRIC CO., Inc.

33 West 60th Street New York City

5u

Days Free/

SEND COUPON FOR AMAIING SPECIAL OFFER!

rﬂmiwbmmmmbmqg

ol SSL3—8 & veath
lv{rl!.il'ul- -lnllhl kL
Tate. Ih:u.lu or i L i d

= L

SPECIAL Our Factory Prices Savr‘f‘nu Up m '/al

by SEND NO MONEY! "-“ 9,5
J.u—'m-
(" e earvr
i::l'mui 'ul.’i?ml :nm"& SR Retan st

nﬂrﬁumﬂ#ﬁﬁﬁmwm soor Bukders of Sets
4140 Miraco Biag, Cimeinnail, AR

WTFIROWTT il AT, s
Inrh:.«.w_rhui.w--m -—r-.dn-

i ab.

i mﬂﬂ:hll al

| than
evori Gebsuine

dale
ssluncls

Tmu—llm' NAME:

T AT bRRSS
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Perryman FElectrice

Nindly send your latest catalog listing the

AN IMPROVED SUPER.
(Continued from Page 21)

of the oscillator. The circuit used here
is known as the tuned grld circuit, in
that the tuning condenser is connected
across the grid coil only, instead of both
grid and plate coils. By this means, the
settings of the various stations on the
condenser dial are spread out to a con-
siderable extent, and no change in tun-
mg due to body capacity will result when
using condensers with non-insulated
shafts. The grid should be connected to
the stator plates of the condenser, and
the rotor should go to the ground end
of the coil. The pick-up coil is placed
in the grid return lead, giving better
control of the amount of oscillator cur-
rent fed into the frequency changer, and
improving the selectivity.

The tuned r. f. amplifier requires a
little adjustment after the set is com-
pleted. The antenna circuit is aperiodic,
the rotor coil being used as the antenna
inductance. It should be varied until
the right amount of coupling is obtained.
Under ordinary circumstances, this coup-
ling should be quite loose, or nearly at
right angles to the plane of the second-
ary winding. The nearer the two planes
are to being parallel, the more the out-
side noise, and the less the selectivity.

The secondary circuit is of the split-
winding type, the center tap going di-
rectly to the negative filament, and the
plate circuit being connected to the sec-
ondary through a small feedback conden-
ser. A radio frequency choke is placed
in the plate circuit in the position shown,
to permit greater regeneration, as the im-
pedance of the r.f. transformer primary
is rather low. This choke should have
as few turns as possible to secure the
necessary feedback, and ordinarily will
require about 200 turns of No. 36 silk
covered wire wound on a spool of the
following dimensions: turn the spool out
of bakelite, hard rubber or hardwood,
134 in. wide and 1 in. thick. Cut a slot
in the spool 3/16 in. deep and 3/16 in.
| wide, winding 200 turns of No. 36 single
silk or enameled magnet wire in the
slot. Any extra turns will merely tend
o decrease the signal strength.

The remaining r. . chokes in the set
can all be made from the same specifi-
cations, or chokes such as the Samsan or
Silver-Marshall can be purchased ready-
made. If you wish to wind your own
chokes, turn out four maore spoals ex-
actly like the one of the plate of the r. {.
amplifier, and wind 300 turns of No. 36
silk or enamel wire on each spool. A
small support is placed on each choke, as
is shown in the picture, to keep it away
from the shield and prevent coupling due
to capacity berween the winding and
the shield.

In order to avuid complicated battery
connections, the set is designed for op-
eration from a 6-volt storage hattery.
+ The voltage is cut to-3 volts for the

(Continued on Page 52)
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H The Crosley Musicone, an-

nounced little more than a year
ago, introduced a revolutionary speaker
principle and took the radio loud
speaker market by storm.

Its overwhelming populatity, which
has involved the replacement of hun-

W,.RY pe—— :

dreds of thousands of old type loud
speakers, establishes beyond challenge
the Musicone’s superiority.

And now Powel Crosley, Jr., an-
nounces ... theCrosley SuperMusicone!

This larger 16-inch cone utilizes the
same Crosley patented actuating unit

as the smaller Musicone ... and this,
not the cone shape, is the secret of
Musicone excellence.

It offers, by virtue of its larger pro-
portions, still more superb volume. It
produces, especially in the bass, still
richer resonance!

The 12-inch Musicone has been reduced to $12.50. Also at $32 in the form of a beautiful Console, in which both receiver and batteries may be placed.

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

OSLEY]

Write Dept. 19 for illustrated booklet
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POWEL CROSLEY, Jr., President.

M“MUSICONE

All prices slightly higher West of the Rockies
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Leading engineers, magazines and in-
numerable experimenters have en-
dorsed

ot

[

The Outstanding
Winner
of the Year

this wonderful new circuit.

Henry-Lyford
Circuit
Ideal Set for the
Particular Listener!

LIST OF PARTS

Bakelite Panel, 7x24, drilled
and engraved $ 525
Bakelite sub-panel, drilled,
with 5 Benjamin sockets mtd. 5.75

2 Precise 350 mmfd. variable

condensers, type 845. 9.00
1 Precise 55 mmfd. variable

condenser, type 940 1.50
1 Centralab medulator, type

500M 2.00
1 Carter “Imp™ filament switch 65
1 Carter No. 1024 jack .70
1 Carter No. 103 jack .80
1 University antenna coupling

transformer, type B-1 4.50
1 University radio frequency

transformer, type B-2 5.50
1 University tuneid radio ire-

quency transtormer, type B-3. 3.50
2 Thordarson audio transform-

ers, type R-200 16.00
5 Tobe Deutschmann ! mfl.

fixed condensers £.50
1 Micamold .002 mifid. perma

nent condenser 40
1 Micamold .001 mi.d. perma-

nent condenser 40
3 Amperites, type 112 3.30
10 Coil mounting jachs 1.25
I Pair of Benjamin brackets.

type 8629 170
1 Sub-panel supporting post 20
2 Eby binding posts marked

ANT., GND. 30
2 4-in.Kurz Kasch dials, 100 1o 0 1.50
1 8-wire battery cable 1.10
1 Coil of Belden hook-up wire A0
| Complete set of bardware .30

Complete $
Complete §60 50

INFRADYNE

We are distributors for the complete

parts for this circuit

List Price $113.10

Dealers Write for Discounts

DEALERS s

Write for new wholesale catalog
describing all standard
parts and kits.

44 Park Place

Mail Orders Shipped the Same Day They
Are Received

HEINS & BOLET

Radio and Electric Supply
Corporation
WHOLESALE AND RETAIL

New York

| 88, $9. Tube Chargers (described below). No. 280 Tube
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AMPLIFIED /==
EVENLY [figore:—off
by the 72 1

Jefferson
Concertone

e
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Thelatest circuits specify

JEFFERSON

Cg‘nterfong

(AL-2 SEALE D)AUDIO FREQUENCY TRANSFORMERS

Because they do not lose, distort or
“blast” any notes (from the lowest to the
highest audible to human ears), the new
large Jefferson “Concertone” Transformers
are being used in latest circuits.

Not only do they make programs sound
wonderfully natural and life-like by ampli-
fying all tones equally; they also increase
sensitivity and improve distance reception.
Ideal for use with power tubes because of
heavily insulated extra large cores and wind-
ings. Each “Concertone” is sealed against
moisture in a 35;” long x 234” high metal
case—convenient for double-decking.

Make your set a 1927 model in quality of
tone by installing a pair of “Concertones.”
%6 each—at your dealer’s.

SEND FOR LATEST LITERATURE

Other Jefferson Guaranteed Radio Products include:
Star A. F. Transformers, $2.75, $3; Tube Rejuvena-
tors, 37.30; Tube Testers (for dealers, experimenters),

;T/ 1 \'\. \
oY

Charger, with large socket only, $3.50; No. 285 Tube
Charger. with small socket onlv S&SO.‘.

Without removing your |

tubes from the sef ~— '
KEEP TUBES LIKENEW-CHARGE
TYEM MONTHLY 224 ALLAT ONCF

Tubes gradually weaken with use, as do batteries.
Once a month attach Jefferson Tube Charger to light
socket and connect with set for 10 minutes. Keep 201-A
or UV-199 type tubes like new—at full efficiency. Re-
juvenates run-down tubes. Improved reception with
longer life of tubes and batteries will be worth many
times the price to you. Guaranteed.

Jefferson Tube Charger, $3.50

Makes it easy to regularly charge tubes, all at once,
in your set, at home. Enjoy top-notch reception every
night, Get one from dealer today.

Jefferson

TRADE

Lorgest manufacturers
803 SO.GREEN ST.
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AN IMPROVED SUPER.
(Continued from Page 50)

CX-299 tubes, by means of a 30-ohm
rheostat, and a voltmeter having a 5-
volt scale indicates when the proper volt-
age adjustment is obtained. The current
in the power tube is limited to 15 am-
pere by means of a type 112 Amperite
or its equivalent, the same type being
used for either CX-112 or 371 power
tubes. In view of the different values
of C voltage for the two types of power
tubes, the C terminal of the last audio
transformer is brought out to a separate
binding post, as is shown in Fig. 1, and
the C battery for the power tube is con-
nected externally. For the CX-112
tube, the C voltage should be 1015, with
157 volts plate, and for the CX-371 tube,
the C voltage is 40 and the B voltage
180. The C battery for the dry cell
tubes is contained within the set, and
has no connection with the C battery
for the power tube.

Volume control is obtained by means
of a 30-ohm filament rheostat inserted in
the positive filament lead of the first
two intermediate frequency tubes, this
being a simpler method than using one
of the shunt type potentiometers gener-
ally employed.

In order to use the receiver with a
loop antenna, it is only necessary to re-
move the first plug-in coil and connect
with a short piece of wire the terminals
marked 3 and 6 to the terminals marked
I and 2. Then connect the three tap
loop to the three binding posts. When
it is desired to use the antenna, remove
the connecting wires, insert the coil and
connect the antenna and ground to the
two outside bipding posts.

LIST OF PARTS

0005 mfd. variable condensers,
Plug-in Ceoll mountings.

Plug-in Inductance coils.

I'lug-in Osciliator coil.

UX base sockets—1 cushioned.
Intermediate frequeney transform-

WemNE®W

ers,

Filter transformer.

Audio transformers.

Output transformer.

30-ohm fillament rheostats—1 for
volume control.

1-mfd., by-pass condensers,

002 mfd. fixed mica condenser,

00025 mfd. grid condenser.

3-megohm grid leak.

Voitmeter—0-3 volts.

3-spring jacks.

00005 mfd, midget varinble con-
densers.

r. f. ehokes.

112 Amperite.

Binding posts.

7% wvolt C battery.

Panel 10x21x3/16 in.—Bakelite or
Formiea.

Piece sheet brass 10x21x1/16 in.

Piece sheet brass 7x19%x1/16 in.
for shelf.

Pieces sheet brass 43%4x7x1/16 in.
for partitions.

1o =l 1y

1500 bbbl it w)

- 2 SY

LY

The completed receiver should be
mounted in a shielded cabinet, sheet
brass or copper being recommended. One
precaution should be observed, however,
that the shielding of the lid should not
touch the top of the shielding on the
sides of the cabinet, and the shield of

the back panel should be connected to i

the cabinet shielding at only one point.
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You can build a better set
than you can buy

HE outstanding sets in any

community are those built by

radio fans. Although the re-
ceivers they build may not look as
well as some of the manufactured sets,
actual results make them the talk of
the town. Such a condition is not the
fault of the manufacturer. His great-
est desire is to build just such a re
ceiver. But radio improves too quickly
for him. He can not swing his great
productive forces into making sets
with this year’s many new devices and
improvements until next summer’s

lull.

The designers of the Henry-Lyford
Receiver, understanding fully the
manufacturer’s problem, have devel-
oped a receiver that when built, has
the same polish and finish as

tivity and selectivity, beauty and per

manent utility, from 37 meters to 550
meters.

To incorporate all these points was
a gigantic task, and to incorporate
them in the highest state of perfection
known to broadcast listeners was an
even greater problem. It took a long
series of experiments and investiga-
tions to produce what we believe to
be more nearly “the perfect receiver”
than any other set heretofore offered

to the experimenter and home con-

structor.
Easy to Build

The Henry-Lyford Receiver is no
difficult to build. Almost any novice
can wire it within a few hours.

The panel is designed and engraved
especially for the Henry-Lyford Re
ceiver. Of standard size, it fits into
numerous designs of cabinets. In the
console model it is most attractive.

Order a Complete Set
of Parts Today

Complete sets of parts for the
Henry-Lyford Receiver are now ready
for shipment. 1f your dealer cannot
supply you, send check or money order

a manufactured set, and at
the same time includes the 1
very latest improvements in [ 2
radio design. It is as near the | 1
broadcast listener’s ‘“‘perfect \ 1
receiver’ as any receiver to | 1
date can be, because it was :
designed to follow the con- ]
sensus of opinion of hundreds o
of broadcast listeners. f %
The broadcast listener des- ' i
ignated just what a “perfect ' o
radio receiver” should have. | 3
His demand, first of all, was i :
for tone quality, then in turn, l X
simplicity of operation, sensi- -

Complete set of parts.

COMPLETE LIST OF PARTS

Bakelite panel, 7x24, drilled and engraved.

Bakelite sub-panel, drilled, with § Benjamin
sockets mounted.

Precise 330 mmfd. variable condensers,
845.

type

Precise 55 mmfd. variable condenser, type 940.

Centralab modulator, type 500 M.

Carter “Imp” filament switch.

Carter No. 102a jack,

Carter No. 103 jack.

University antenna coupling transformer, type
13-1.

University radio frequency transformer, type
-2,

University tuned radio frequency transformer,
type B-3.

Thordarson Audio Transformers, type R-200.

Tobe Deutchmann 1 mfd. fixed condenser.

Micamoid .002 mfd. permanent condenser.

Micamold .001 mfd. permanent condenser.

Amperites, type 112,

0 Coil mounting jacks.

pair of Benjamin brackets, type 8629.
sub-panel supporting npost.

Eby binding posts marked Ant, Gnd.
4-in. Kurz Kasch dials, 100 to 0.
8-wire battery cable.

cofl of Belden hook-up wire.
complete set of hardware.

direct to the University Radio
Mfg. Corp., 50 Park Place,
New York City, or if you
desire, a complete set of parts

‘ will be sent to you C.O.D.
The Henry-Lyford Re-

, cetver will be on display at
! the Radio World’s Fair
l Booth No. Section GG
| Madison Square Garden,
New York City, September
13-18th. Plan to see it.

Dealers and Jobbers:
Write us for further

information.

UNIVERSITY RADIO MFG. CORP., 50 Park Pl,New YorXx

HENRY-LYFORD
RECEIVER

THE NEW
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g I *HE only real advance

claimed by the makers
of this year’s best sets is im
provement in tone perform
ance. This improvement can
be made in your present set
by simply adding the Centra-
lab Modu-Plug. This mod
ernizing device makes your
reception equal in tone per
formance to that of the lat
est high-priced receivers
Modu-Plug is warranted by Cen
tral Radio Laboratories, makers
of variable resistances for sixty-

nine manufacturers of leading
standard sets,

Centralab Modu-Plug replaces
the loud speaker plug. Gives any
degree of tone volume from a
whisper to maximum by simply
turning the small knob on the
plug, without adjustments of 3
other controls. Moduy-Ply g
matches the speaker impedance
to the output impedance of the
set. Reduces interfering noises.
Clarity and faithful reproduction
equal the latest developments in
perfected performance.

- s =
comyy e PP - o ” - - pe - iy o, 72
LI Py = y s SO i P4 ol ey Py ] P ? S w8 ”

$2.50 at your dealer’s, or mailed
direct on receipt of price.

Central Radio Laboratories
14 Keefe Ave., Milwaukee, Wis.

Australian Representative
Ustren Distamutors, Ln., Syoas
Canadian Represen:ative
luvineg W, Leving, MonTREAL
Great Britain Representative
K. A. Rotugaser, Liyo., Lospos

CENTRALAB RADIi-
OHM pernits clear, true-
tone reception by holding
the sensitive regenerative
position  which immedi-
ately precedes the oseil-
lation point, without dis-
tortion or loss of selec.
tivity. A standard unit
Used in on leading sets. HRetail
HENRY LYFORD price, $2.00, at your deal-
Cincurr er's or from us. Used in
Heary Lyford Circuit,

S -

Centxalabl]
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NATIONAL

in name
NATIONAL
in fact

It would be hard to find a remote
corner of these United States in
which the NATIONAL Browning-
Drake Radio I['requency Transfor-
mers, and the NATIONAL Velvet
Vernier Dials are not known and
appreciated.

When popularity is based on prop-
aganda only, it does not last. But
universal popularity which comes
from true merit, backed by fair and
sound merchandising,does not come
to an untimely end. It keeps on
going.

You can draw your own conclusions
about NATIONAL Radio set essen-
tials.

NATIONAL TUNING UNITS

The NATIONAL tuning units are
made up of the NATIONAL space-
wound Browning-Drake Radio Fre-

quency Transformers, NATIONAL
‘Equicycle” Condensers and the
NATIONAL Velvet Vernier Dials

(Specified for the Infradyne). These,
together with the NATIONAL Im-
pedaformers, for faithful audio am-
plification, and the necessary rheo-
stats, sockets, panels and accesso-
ries, may be easily built by you into
a modern broadcast receiving set,-
selective and sensitive, easy to op-
erate and easy to listen to.

Send for Bulletin 115-PR
Be Sure You Get Genuine NATIONAL Products

NATIONAL CO. Inc.
W. A. Reapy, erEs.

Engineers and Manufacturers
110 Breokline St, Cambridge, Mass.

-I.I.I.I.I.l‘l.I.I.I.I.I-I.I.IH.-H.I.I.I.I.I-I 1

PERFECT FILAMENT CONTROL

Provides complete
X noiseless filament con-
trol for all radio tubes
withoutchangeof con-
nections. Metal parts
are nickel plated. One
hole mounting. Self
contained switch opens
battery circuit when
desired.

Electric Controlling Apparatus
279 Greenfield Avenue Milwaukee, Wis.
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FIVE-TUBE RECEIVER
(Continued from Page 26)

Now turn the sub-panel right side up
again, with the tube sockets toward you.
By-pass condenser No. 2 is now mounted
in the holes provided behind and slightly
to the right of socket No. 2. The con-
necting lugs are toward the back edge
of the sub-panel. By-pass condenser No.
1 mounts in a similar position, behind
and to the left of socket No. 1. Now all
of the parts are mounted on the sub-panel
with the exception of the untuned radio
frequency transformer which we will
mount later.

All of the instruments which go on
the front panel should now be mounted.
I'hree counter-sunk holes will be found
in the proper place for mounting each
of the large variable condensers. These
condensers are held off of the pancl by
bushings which are provided. The small
balancing condenser mounts in the single
hole between the two larger condensers,
with the stationary plates down as shown
in the illustrations. The modulator is
mounted in the hole just below the word
volume.  The filament switch is
mounted directly below the modulator,
with its binding posts in a line parallel
with the bottom edge of the panel. Now
mount the minimum jack, the one with
the three contacts, in the proper position.
Then mount the maximum jack in the
single remaining hole. Be sure and
mount both jacks with the frames near-
est the bottom of the panel.

The panel may now be mounted on
the brackets by means of the holes pro-
vided for that purpose. We are now
ready to wire the receiver. Place the
mounted panel and sub-panel upside
down with the panel away from you.
Notice that the picture wiring diagram
shows the set in this position and that
the sockets, condensers, Amperite mount-
ings and jacks are numbered for ease of
reference.

Start the wiring by soldering a wire to
the upper right contact of socket No. !
which is the positive filament connection.
Continue on with this wire to the same
terminal of sockets 2, 3 and 4, ending it
at the terminal No. 3 of the maximum
jack. This terminal is next to the top
terminal of the jack, No. # being the top,
or furthest away from the metal frame of
this jack. Now connect the three left
hand terminals of the Amperite mount-
ings as shown in the picture wiring dia-
gram. The next step is to take two
pieces of wire and solder a lug on one
end of each. Now take the four nuts
off of the radio frequency transformer
and place one of these lugs, with a wire
soldered to it, over the grid post and the
other one over the plate post. Then put
the four posts of the transformer through
the holes in the sub-panel provided for
that purpose, as shown in the diagram,
with the P and G posts nearest the sock-
ets. Now put the nuts on the posts of

(Continned on Page 56)

.
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Air-Cooled Rheostat
Adjustable sliding contact arm;
aluminum base; resistance exposed
on all sides; operates without appre-
ciable temperature rise and at con-
stant co-efficient of conductivity.
List Price. 5fe

“Cushion” Type Socket
Takes new standard UX type tubes,
also tubes with old-style bases ex-
cept UV-199. By substituting Kel-
ford “Cushion’” Type Sockets, tube
jars and resulting noises are elimi-
nated. List Price, 50c.

Ask Your Dealer forKKelford Products

THE AMERICAN SPECIALTY CO.
BRIDGEPORT., CONN.

T T T

EUHTITRTHEIE

Rosin COPe

Radio SOI.'*‘*'@:
v

Sure is Safe and Simplc

Approved by
Radio Engineers

A Genuine Solder

CHICAGO SOLDER COMPANY

SRR R R

GREAT DEMAND

for cdpies of “RADIO.”

Why not subscribe now and be sure
of getting your copy every month?

S

Valley Electric

TU BE
g’or reliable

, mceptzon

Delivers 50 milliamperes at 180 volts

Operates without hum or noise
Better than dry batteries

The Valley B Power Unit takes the
place of B batteries by providing
plate voltage from the house lighting
circuit for any radio receiving set of
12 tubes or less.

It will supply the plate voltage nec-

grained metal case. Comes complete
with Raytheon Tube, cord and plug.

Other Valley Radio Units

To the left are shown other Valley
units as follows:

Top—The Valley Type TBC

essary for a power unit or Charger, the twin-bulb
power tube. Its maximum e~ charger. Charges at 214 am-

output is 50 milliamperes at [ty
180 volts. ] f

Tyl
We use the Raytheon Tube \fa

in the Valley B Power Unit ¢
because only the Raytheon
Tube gives full wave rectifica-

tion and has no filament to P N

peres with one bulb, and at
5 amperes with two bulbs.
Use of both bulbs is optional.
N Absolutely noiseless.

Center —The Valley Type
ABC Battery Charger. The

original vibrator type charger.

- =T =N
burr} out. Also, it is .the OI}IY r\‘«‘ ==1""1  More than 200,000 in success-
rectifying tube for this service = =91 ful use. For six and 12 volt
which will deliverfull current [ &) | batteries.

and voltage continuously '8
=S

over a long period of time.

Operates with-
out hum or

Bottom — The Valleytone
Model 52 Radio Receiver.
Five-tube, tuned
radio frequency.

noise—as silent
as dry batteries.
Mounted in

Twodial control.
Wired so that
use of power

handsome black

tube is optional.

VALLEY ELECTRIC CO. - RADIO DIVISION - ST. LOUIS, MO.

District Offices:

Boston, Chicago, Cleveland, Indianapolis,

Kansas City, Minneapolis, New York, Philadelphia, San Francisco
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Formica for the A mateur

Formica panels for well known kits Veri Chromed in gold on high gioss
Formica are sold by leading dealers and jobbers: Bremer Tully Counter-
phase; Browning Drake National; General Radio Four Tube Universal:
LLC 26 Cockaday; Victoreen Superheterodyne; Best’s Superheterodyne;
Madison Moore Superheterodyne; Camfield Duoformer; Aerodyne 5 Tube;
St. James 8 Tube; Karas Equamatic; Infradyne 7x30 and 7x28.
THE FORMICA INSULATION COMPANY
4616 SPRING GROVE AVENUE CINCINNATI, OH10

Hear the
Formica Orches-
tra Tuesday, 9
to 10, Over
WLw

Formica has a
Complete Service on

Insulating Material
and Parts for Radio
Manufacturers

Made from Anhydrous Bakelite Resins
SHEETS TUBES -RODS

Operate your radio set
from the light socket with the
new Balkite Combination
A S K Y O UR RADIO DEALER
) et thom hat 70 Bam I A
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FIVE-TUBE RECEIVER
(Continued from Page 54)

the transformer from the top side of the
sub-panel to hold it in place. The wire
from the G post of the transformer is
soldered to the lower left hand or G ter-
minal of socket No. 2. The wire from
the P post of the transformer is connected
to the lower right hand or P terminal of
socket No. 1 and continues on to the ro-
tary plates of the balancing condenser B.

Run a wire through the hole in the
sub-panel directly over the left hand ter-
minal of the by-pass condenser No. 1 and
solder to this terminal. Connect the
other end of this wire to the right hand
terminal of Amperite No. 1 as shown.
Then run another wire through the hole
in the sub-panel over the right hand ter-
minal of by-pass condenser No. 2 and
solder it to this terminal. Now solder
this wire to the wire that runs from the
by-pass condenser No. 1 to Amperite
No. 1 which you have just previously
connected. Continue it on to the upper
left hand terminal of socket No. 2 and
then end it at the corresponding terminal
of socket No. 1, which are the filament
negative terminals of these two sockets.

Now solder one end of the .001 fixed
condenser to coil jack No. 5 by bending
the lug of the jack up and over the ter-
minal of the condenser. The other ter-

. minal of this condenser should_be con-

nected to the stationary plates of the
balancing condenser B. ‘This can be
done neatly by looping this wire under
the wire connected to the upper right
hand terminal of socket No. 2 and then
straight out to the balancing condenser.
Now connect a wire from the lower left
hand terminal of socket No. 1 to coil
jack No. 6 and then to the stationary
plates of the antenna condenser 4. Next
connect a wire to the rotary plates of the
antenna condenser .4 as shown in the dia-
gram. Run it to coil jacks 3 and 4. Now
continue this wire, under the radio fre-
quency transformer, to coil jack No. 7
and end it by connecting it to the rotary
plates of detector condenser D.

Now run a wire through the hole in
the sub-panel over the left hand terminal
of the by-pass condenser No. 2. Solder
it to this terminal and also to a solder-
ing lug under the nut on the F post of
the radio frequency transformer. Con-
nect the other end of this wire to coil
jack No. 7. Then run a wire from the
lower right or P terminal of socket No.
2 to the coil jack No. 9. Now solder
the end of the wire to the upper left-
hand terminal of socket 4 which is the
negative filament connection and run it
to the corresponding terminal of socket
No. 3. Continue this wire to the right
hand terminal of Amperite No. 2 and
then over to the left hand terminal of by-
pass condenser No. 3, where it should be
soldered. Connect the right hand ter-
minal of by-pass condenser No. 4 to the
left hand terminal of by-pass condenser
No. 5. Continue the wire on to the up-~
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per left terminal of socket No. 5 which
is the negative filament connection. Now
run this wire over to the right hand ter-
minal of Amperite No. 3. Run a wire
from coil jack No. 8 to the lower left
terminal of socket No. 3, or G post, and
continue on to the stationary plates of
the detector condenser D as shown in
the picture wiring diagram. Next run
a wire through the hole in the sub-panel
directly over the P post of the audio fre-
quency transformer No. 1 and connect to
it. Connect the other end of this wire
to the lower right hand terminal of sock-
et No. 3 which is the P post. Now run
a wire through the hole in the sub-panel
directly over the G post of audio fre-
quency transformer No. 1 and connect
to it. Run the other end of this wire to
the lower left terminal of socket No. 4
which is the G post. Continue this wire
to the No. 1 terminal of the modulator
or volume control, as shown.

Now run a wire through the hole in
the sub-panel directly over the F post
of audio frequency transformer No. 1
and connect to it. Run the other end
of this wire to terminal No. 2 of the
modulator. Now connect another wire
to this wire and run it to the right hand
terminal of by-pass condenser No. 3 as
shown in the wiring diagram. Now run
a wire through the hole in the sub-panel
directly over the G post of audio fre-
quency transformer No. 2 and connect
to it. Connect the other end of this wire
to the lower left hand terminal of socket
No. 5, which is the G terminal of this
socket. Run a wire through the hole
in the sub-panel directly over the F ter-
minal of audio frequency transformer
No. 2 and connect to it. Connect the
other end of this wire to the right hand
terminal of by-pass condenser No. 5.
Next place the .002 by-pass condenser
between sockets 3 and 4 as shown in the
diagram. Connect one end of it to the
lower right terminal of socket No. 3
and the other end to the upper left hand
terminal of socket No. 4. These con-
nections are sufficient to hold this con-
denser in place.

Now connect a wire from the coil
jack No. 10 to the No. 1 contact on the
minimum jack, which is the contact near-
est the jack frame. Connect the No. 3
or top contact of this jack to the lower
right hand terminal of socket No: 4
which is the P terminal of this socket.
Run a wire through the hole in the sub-
panel directly over the P post of the
audio frequency transformer No. 2 and
connect it to this post. Connect the other
end of this wire to the No. 2 or middle
terminal of the minimum jack. Ter-

minal No. 1 on the maximum jack, which |

is the terminal nearest the frame of the
jack should now be connected to the left
hand terminal of by-pass condenser No.
4. Terminal No. 2 of this jack should
be connected to the lower right hand ter-
minal of socket No. 5 which is the P
connection of this tube. Terminal No. 4

PERFECT V%gl.t RESISTOR

for B-Eliminators

Bradleyohm-E is anew
and enlarged Bradley-
ohm designed espe-
cially for B-Eliminator
Voltage Control. The
extra long columns of
scientifically -treated
graphite discs insure
perfect voltage control
over a wide range. It
is made in several
ranges for various B
Eliminator circuits.

Bradlexunit-A

PERFECT FIXED RESISTOR

Bradleyunit-Aisa
solid molded resistor
for radio circuits. It1s
molded and heat-treat-
edunder high pressure,
making it impervious
tomoisture. Thesilver-
capped ends can be
soldered withoutaffect-
ing the calibration of
the Bradleyunit.

AreYouBuilding
a B-Eliminator?
IF so, follow the example of

leading radio engineers and
use the Bradleyohm-E and Brad-
leyunit-A for your voltage con-
trol.

Most of the well-known factory
built B-Eliminators are equip-
ped with Bradleyohms as stand-
ard equipment. Surely,no better
recommendation of the relia-
bility and stability of the Brad-
leyohm can be asked.

Build permanent performance
and high efficiency into your
B-Eliminator by asking your
dealer for Bradleyohm-E and
Bradleyunit-A for your circuit.

Allen-Badley Co.

279 Greenfield Ave., MILWAUKEE, WIS.

Use

en-firagley

5

Perfect Radio Devices
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SANGAMO

Mica Condensers

Stromberg-Carlson
RECEIVER

l ADIO enthusiasts sat up-and listened

when the opportunity came to hear the
Stromberg-Carlson receiver. That firm’s name
means quality. Their set won a leading place
immediately in a market that seemed over-
crowdedwithgoodmakes. No claims are made
of revolutionary ideas in new circuits, but
every part is made with scientific precision.

Sangamo Mica Condensers are used in.the
Stromberg-Carlson because they are perma-
nently accurate. Sangamo condensers are
solidly molded in bakelite. All edges are
sealedtight;nomoisturecancreepin tochange
the capacity. Theiraccuracyisguaranteed to be
within 10 percent and to remain unchanged.
Distinctive in appearance, too; completelyen-
closed in velvet-smooth brown bakelite; all
corners rounded to prevent chipping; rein-
forcing ribs for mechanical strength.

Experiment with “world-beater” circuits if
you will—but remember that accurate San-
gamo Mica Condensers will improve the tone
and range of any set. You can fit your set ex-
actly— there are 35 capacities to choose from.

SANGAMO
{ Accurate )

| Rasio Parts

Tried SANGAMO
BY.PASS CONDENSERS?
Theystand the surges without

breaking down,

Sangamo Electric Company
63328 Springfield, Illinois

RADIO DIVISIQN, 50 Church Street, New York
SALES OFFICES—PRINCIPAL CITIES

LOG SHEETS

IN PAMPHLET FORM
10c each or $1.00

for a dozen pamphlets

PACIFIC RADIO PUB. CO.

Pacific Bldg., San Francisco -

Cone Unit

For any.cone up to 4-foot size. Gives wonderful
tone at any volumg. Sold on rigid money-back
guarantee, C.O0.D. or Prepaid, $7.50. .

TUNBAR RADIO CO.

Surre 203, 15 Park Row New Yonrx

58

of this maximum jack, which is the ter-
minal furthest from the jack frame
should now be connected to the upper
right hand contact of socket No. 5,
which is the positive filament connection
of this socket.

Now run a wire through the hole in
the sub-panel over the right hand ter-
rminal of by-pass condenser No. 1. Solder

it to this terminal and also to a soldering

lug under the nut on the B post of the
radio frequency transformer. Run the
other end of this wire through the hole
in the sub-panel directly over the B post
of the audio frequency transformer No.
2 and connect it to this post. Also run
a wire from this wire to coil jack No. 10
as shown in the picture wiring diagram.
Now one terminal of the filament
switch is connected to the upper right
hand 'terminal of socket No. 4 which is

plates of the condenser are fully inter-
leaved. The knob on the balancing con-
denser should be set so that the arrow
points directly to the right when the
plates are fully interleaved. The knob
on the volume control is adjusted so that
the arrow is pointing directly to the left
when the shaft of this control has been
turned as far as possible to the left. This
is the minimum position.

We will now test out the receiver.
First connect the solid yellow 4+ wire
and the yellow and black 4— wire to a
6 volt storage battery. Insert a tube in
each socket separately, taking care to
have the pin on the side of the tube point-
ing in the same direction as the arrow
on the socket. With the filament switch
turned on the tube should light in all
sockets except the last, and should light
in this socket when a plug is inserted in

Green & Rey
Green & Morog
. N A Green 2
ie & S R
. Q\'\%‘ & \Worcon
O) S
. %
-— 2 Z o
4
q > s 1 " L By
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Fig. 3. Arrangement of Battery Cable Connections.

the positive filament terminal. Next
solder the lug under the Antenna bind-
ing post to the coil jack No. 1 and con-
nect the lug under the ground binding
post to the coil jack No. 2. This com-
pletes the wiring of the receiver and we
are now ready to connect on the battery
cable, which is being made especially for
this receiver.

The solid yellow wire is first con-
nected to the terminal of the filament
switch which has not been previously
connected to. The yellow and black
wire should now be connected to the
left hand terminal of Amperite No. 1.
The maroon and white wire should
‘be pushed through the hole in the
sub-panel over the B post of audio fre-
quency transformer No. 1 and connected
to it. The solid maroon wire is soldered
to the coil jack No. 10. The solid red

.{-wire should now be connected to the

left hand terminal of by-pass condenser

,No. 4. Connect. the solid green wire
"to coil jack No. 7,
iand maroon wire to the right terminal
i .

" of by-pass condenser No. 3.

Solder the green

The last
wire to be connected is the green and red
wire and this should be soldered to the
right hand terminal of by-pass condenser
‘No. 5. f

The dials and knobs may now be put
on. The condenser dials should be ad-
justed to read 100 degrees when the
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the maximum jack. If the filament cir-
cuit is shown to be correctly wired by
these tests, the B and C circuits may be
connected and tested. The remaining
wires in the cable are now connected as
shown in the diagram, taking care to
connect the B— and the C+ to the.4—.

Again insert a tube separately in each
socket, and it should light up as before.
This indicates that the B and C circuits
are correctly wired. If these tests show
that the battery circuits are apparently
correct all of the tubes should be in-
serted in their proper places, the power
tube going in the fifth socket. Now hook
up the antenna and ground to the bind-
ing posts and plug in the coils. When
first trying this receiver, turn the volume
control half way on and set the balance
so that the arrow points at the letter .
Now rotate the tuning dials slowly, keep-
ing them together in reading.

When a signal is heard, adjust the
balance for clarity, which will probably
necessitate only a very slight movement
of the knob. Adjust the volume control
until the signal has the desired strength.
For greatest volume and distance the
antenna rotor coil should be set parallel
to the fixed coil, but if greater selectivity
is desired this coil may be rotated until
it is nearly at right angles, if necessary.
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THE FATAL L-RAY
(Continued from Page 28)

employ to erase figures from a ledger,
when he made an error. At first the
bookkeeper had used an eraser for this
purpose. But he was not a good book-
keeper and he frequently had to stay
until midnight erasing all his mistakes
and he looked about for a simpler
method.

“A radio set,” said he, “picks up small
sounds from a distance and magnifies
them. Now if a radio set could be made
to work backward it would reduce
sounds and obliterate them altogether.
If then this effect could be projected into
space by a ray, it would obliterate any-
thing it touched—sound, light, solid ob-
jects. And that would be the cat’s dis-
tinguished whiskers.”

It was really quite simple when you
came to think about it. The bookkeeper
tried X, Y and Z rays. Then he worked
back through the alphabet until he came
to the L-Ray which was just what he
wanted—a moderate priced ray, with
stream lines and that mark of quality
which catches the attention.

“At last,” said the bookkeeper, and
sat him down to dream.

And while he dreamed, Edisi, who
had been watching him all the time,
reached through the window and carried
off the L-Ray and got a patent on it in
his own name and skinned the poor
bookkeeper out of his pot-right with a
twist of the wrist.

Now in proper hands, the L-Ray
might have been a useful invention. But
Edisi, as we have said, was a born con-
spirator and he immediately set about
using the L-Ray for deviltry. He had
eight plans devoted to deviltry with the
L-Ray alone. He had twelve plans de-
voted to deviltry with the L-Ray and a
machine-gun, and nine plans which in-
cluded the L-Ray and measles. Then
he had another plan in which the L-Ray
and the secretary of war figured.

There were other plans, too, too dia-
bolical to even think about unless he was
locked in a room all by himself. And
there was one particular plan that was
so terrible he did not even dare to think
of it. At the moment of which we
speak, he was sitting in his workshop
wishing with all his soul that he dared
think about this most terrible plan of
all.

Into the silence came a knock on the
workshop door. Edisi peered through
a small fraternal hole in the panel. It
was a royal messenger.

“His nobs, the King, says ‘be at the
Palace tomorrow at 10 o’clock and bring
your L-Ray,’” said the messenger.
“Sign here!” He thrust a receipt
through the hole.

Edisi signed. As the sound of the de-
parting messenger’s feet faded away the
inventor sank into a chair.

“Tomorrow at 10—history will be
made!” he gritted through set teeth.

Dubilier Condenser Type 907
Capncities, 0.1 to 2.0 mfds.

Price - - $.60 to $1.73

“By-Pass” was the name origin-
ally given to small paper con-
densers by Dubilier. This name
described their functions—such
as shunting radio frequency cur-
rents around high resistances,
and their use in amplifier cir-
cuits.

But now the clumsy old “By-
Pass” condenser is out of date,
The high voltages used in radio
today along with sub-panel con-
struction, demand a condenser
of higher electrical efficiency and
more compact size.

In the new Type 907, Dubilier
has made a compact all-purpose
condenser with a working volt-
age* of 160 volts D.C. With im-
proved soldering lug terminals
and mounting feet, Type 907 will
give more efficient service in
smaller space for every purpose
for which the old “By-Pass” type
of condenser has been used.

For long life at high voltages in-
sist on Dubilier Paper Conden-
sers,

Dubilier

CONDENSER_AND RADIO CORPORATION

*Working voltage means more
than “test voltage”? It is the
voltage at which & condenser may
be safely used in continuous
operation.
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' Radio Ops See
Foreign Lands

Radio operators on ships
have marvelous opportunity
for travel and adventure.
They earn good pay—in ad-
dition to board and sleeping
quarters.

' Study at home now for a
voyage next summer.

Radio Institute of America
—world’s oldest radio school

| —offersHome Study Courses
that qualify you to pass the
U. S. Government Commer-
cial or Amateur License ex-
aminations.

. Radio Institute of America
instruction is the finest ob-
tainable at any price.

\ RADIO INSTITUTE
' OF AMERICA
I formerly Marconi Institute

Established in 1909
L 322 Broadway, New York City

Mail coupon for complete
description of course.

—————— CUT HERE — — — — — =

Radio Institute of America 1.
322 Broadway, New York Citv

Please send me full information about your |
Home Study Course of radio instruction.
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Absolutely

NOISELESS

Permanently Accurate—

Dependable @/

I\/ 'ETAL long has been recog-
Y1 nized as the best of electrical
conductors. The Lynch Metallized
Resistor gives conductive, non-
arcing resistance that means
absolutely silent operation, per-
manent accuracy, dependability.

Leading engineers, test laboratories
and experimenters have found that this
fixed resistor wins dn the acid tests of
time and service. It marks as great an
advance in its field as did the tungsten
lamp over the old carbon bulb. If your
dealer cannot supply you, we will ship
postpaid —same day order is received

Dealers — \Write us!
ARTHUR H. LYNCH, Inc.

Manufacturers of Radio Devices
Fisk Bldg., Broadway & 57th Street
New York, N.Y.

G

The
WARRANTED
Resistor

Many years of research
and experiment 1o de-
velop a silent, accurate,

t
resulted in Lo the
r\‘l/ \; ’an“~;l Meallized

.
L
. r hin &
&

Extreme precislon in
cvery stage of its manu-
facturc makes it possable |
for us 1o a<lt this betrer-
baite product upon zn

Bevgsc the pacd
small

n size, do not

| ;gu;.l.l.lct.
Arthur H. Lyach

PRICES ;-
23 10 10 Megohms .50

above .0} to 24 " 75 Sangle Mounting .35
001 (o0 .01 ' 31.00 Double = .50
METALLIZED

FIXED RESISTORS
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The Country’s %

Foremost Radio \
Engineers \

Have Acclaimed

METRALIGN

STRAIGHT LINE
SL TUNING

Here at lugt it the final conden-

ser scclaimed by beth amateurs I

and erperts as the ONLY eon-
denser embodying new and vital-
ly umgportast improvements over
old type condensers —solving for.
ever, the tuning evils of the
past

Makes Any Sfl
a New Set—in
15 Minutes. 7z

Separates All Stations
On All Wavelengths

METRALIGN SLT is
the only condenser
combining Straight
Line Capacity, Straight
Line Wavelength and
Siraight Line Fre
quency, eliminating
the faults and retain-
ing the advaniages of
each type—ihe result

is a perfect tuning
unit.

METRALIGN SLT
spreads stations so
evenly over the dial
that all stations on all
wavelengths can be
quickly and easily
tuned in or out and
accurately logged.

FREE
Wo have prepared & moat

cwmpreheniive booklel on
tusing. §1 is wrillen in simple
language and tells all you
want 1o hnow aboul cunden-
ters. Write for a copy tuday.

General instrument
Corporation

477 Broadway, New York City

.
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Under ordinary circumstances he
might have been right, for 10 o’clock is
really as good a time as any other to
make history. But he had reckoned
without Princess Katerina Eloise Ec-
lypta Tasselhaupt, called “Tassie” for
short, who, at the moment, was combing
the rough for a ball she had sliced dis-
mally at the ninth hole. The Princess
Tassie’s keen eye had noted the royal
messenger as he came from the inventor’s
cobblestone mansion.

“Ha!” said Tassie cannily. “There’s
monkey business in Denmark.”

She tiptoed across the moat, climbed
the portcullis, and swung lightly to a
bastion. There, by standing on a stone
griffin she could peer through a window
into the private chamber of Edisi the
inventor. It was not a ladylike thing
to do because she was not a private detec-
tive. However, she did it and like all
persons who look through a hole into a
room, she was repaid amply for her
trouble.

There, under the blaze of a couple
of cheap candles, she saw the inventor in
close conversation with Prime Minister
Blannerhassett who had apparently just
come in the back way.

“Then all is set?” asked the prime
minister.

“Aye,” said Edisi. “We'll demon-
strate to the King and army at the same
time. When you give the signal, I'll
swing the deadly L-Ray.on the whole
bunch and wipe 'em out—lock, stock and
barrel. After that—we cut the king-
dom. Eh?”

The prime minister’s eyes gleamed
with an avaricious light

“All I ask,” he said, *“is that you save
the proud and haughty Princess Tassie
for me.”

“Take her and welcome,” said Edisi
generously. “All I want is the brew-
eries.”

Outside the window a silent witness
of all this, the Princess Tassie clung like
a leech to the ledge. Her hat was over
one eye. Her face was smeared with
cobwebs. But in her heart burned a
high resolve that rendered her almost
incandescent. Slowly she let herself
down to the roots of the bastion.

“Ha!” she said. There was not much
to the exclamation but she could have
been arrested for what she was thinking.

Midnight! Rorick of Orrick is seated
in Orrick hall smoking before the great
Orrick fireplace. A log that has been
in his family for generations, smoulders
on the hearth. An unopened copy of
the Encyclopedia Brittanica marked at
“Premature Baldness™ lies in his lap. At
his feet are a dozen great Danes. Now
and then Rorick takes a huge cow-drum-
stick from a platter at his elbow and
hurls it to the hounds who crunch it
gratefully. All is peace and majestic
domesticity.

Suddenly through one of the windows
steps the Princess Tassie of Uvala. She
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is incognito in raincoat, ear-muffs and
rubber boots, although the moon is
shining. The disguise is complete. Not
even a hotel clerk would have recognized
her. She fools Rorick. But hounds and
horse-flies are not fooled so easily, and

there is sudden uproar in the room as a |

dozen tails beat frantic welcome on the
solid oak floor.

“Call off the drum-corps, old egg,”
said the Princess. “I would have speech
with thee.”

Rorick’s eyes opened. He threw a
rug over the dogs, effectively silencing
them.

“You Tassie—here . . .
_ .. ? His tone was nervous, as one
who expects to be trapped by the district
attorney.

“None other,” said Tassie easily. She

at this hour

sank down beside him on the bach-fugue |

and drew off her knitted mittens. “Lis-
ten! What I have to tell you is a wow!”

As she talked, Rorick’s eyes gleamed.

“And you say you'll guarantee Marie
to me if I do this for thee?"’ he asked
softly.

Tassie nodded brightly.

“R.0O.B. palace,” she promised. “In
the original carton.”

Rorick suddenly jumped to his feet,
jerked the rug from the dogs and began
kicking them joyously.

“Hear that, old fellows . .
palace . .

. f.o.b.

He swung about, his hands out-
stretched. But where the Princess Tas-
sie had sat, there was only empty space.
Like a flitting shadow she had faded
from the picturee. Had he turned
quicker he would have seen her—a slim,
graceful figure, perched for an instant
on the window sill, looking back at the
fire-lit room with its golden candelebra
and gnawed bones. As it was all he
heard was the “whoosh” of her rubber
boots as she cleared the twenty-five foot
moat in a leap and was gone into the
night. Brave Tassie! Dumb but faith-
ful!

Blannerhassett, the prime minister,
summoned the Scurvey Council to be
present when the King and his Cabinet
met with Edisi the inventor in the great
hall of Uvala, where in times past dis-
credited minorities had been scuttled and
sunk.

‘ “What was the idea of turning this
into a mass meeting?’’ demanded the
King in some irritation.

“Just this, sire,” explained the prime
minister.  “It will give the public a
c'hance to see how we safeguard the na-
tional weal. The real business will be
transacted, of course, star chamber. I
have seen to that.”

"‘Perhups yoeu are right,” said the
King. He strode to the window and
looked out. ‘“How come—the troops?”’

“Aye,” said the minister. “This is an
event. Kdisi may demonstrate his L-Ray
for the cabinet and the Scurvey Coun-
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all important improvements—the
leader in the field of plastic
mouldings. The name Aristocrat
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unsurpassed quality and efficiency.
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This Vernier-Port Dial is of
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. appearance and efficiency of any
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The vernier ratiois 14 to1. There
are no gears, nNO cogs, no chains—
no backlash possible. Nothing to
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In three beautiful, attractive
finishes—black, walnut or mahog
any. If you are to build your own
radio, be sure to select this
Aristocrat  Vernier-Port Dial 1f
you want and expect best results.

If you already operate a radio
with old-fashioned dials—or dials
of doubtful quality and origin—
replace them with this improved,
modern Vernier-Port Dial.  You'll
be surprised at the difference in
appearance, and you will enjoy
better reception due to more ac”
curate tuning—bringing in count’
less stations you've never heard
before.

You'll find the Aristocrat Ver-
nier-Port Dial at all better dealers
——$2 each—in ‘the color and finish
you select!

THE KURZ-KASCH COMPANY, Dayton, Ohio
MOULDERS OF PLASTICS
Offices in All Important Cities

KURZ @ KASCH

- SAristocrat Dials and Knobs
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CATCHING TRAINS
WITH SUN DIALS

The great scientist,—Archimedes,—
checked the time of day with a
Clepsydra or water-clock,—a glass
bottle from which the water drip-
ped in appraximate relation to the
true passage of time. Sun dials
were also popular in those days.

But you or we could not catch
trains with water-clocks or sun
dials.

The average user of a radio set to-
day is no better off without meters,
He turns on the filaments of his
tubes and tries to judge from their
brilliancy and the general sounds
issuing from his speaker whether
the voltage is right.

The simple equipment of two tip-
jacks in the filament circuit and a
HOYT Universal “Tip-In” or “Super-
Control” Meter talkes the operation
of your tube filaments out of guess
work and into precision

HOYT UNIVERSAL
“TIP-IN” METER
AND BLOCK

A HOYT 17-B Voltmeter, with high-
resistance, moving-coil movement,
and a hand-calibrated scale, 0-6
volts, marked in red at 3. Two tips
are provided at the rear, for inser-
tion in the panel tip-jacks, provided
for the purpose in the RR. C. A. Radi-
olas Nos. 20, 25, 26 and 28, and all
the similar sets.

A unique construction enables the
meter to be turned vertically, hori-
zontally or at any other angle for
easy reading, and to fit tip-jacks
spaced over a wide range of dimen-
sions. It is truly a wuniversal “tip-
in” voltmeter.

Hoyt builds this beautifully finished
solid mahogany block with three
large binding posts and two tip-
jacks. The *“Tip-In" Voltmeter fits
in these tip-jacks and becomes a
two-range table voltmeter for ‘A’
and “B” batteries, and for general
testing of circuits in Radio sets. A
multiplier in the block gives the B-
battery range of 0-180 volts.

PREICES:

Block with Voltmeter.  $10.00
Bloek only 2.50
Meter only 7.50

Write for new edition of catalogue R,
“HOYT Meters for Radio”

BURTON-ROGERS CO.
26 Brighton Ave., Boston, Mass.

National Distributors

G ACME i, |

CELATSITE ]

. BATTERY

_CABLE

—a silk-covered cable of vari-
colored Flexible Celatsite wires,
for connecting batteries to set.
PArevenls “blowing” of tubes;
gives  your sct an >
orderly appearance.

Stranded Enameled Antenna

Best outdoor antenna you ean
buy. 7 strands of enameled
COpper wire; maximum sur-
face for reeeption. Prevents
corrosion and consequent

@ weak signals.

: The Original Celatsite
—a tinned, eopper bus bar wire
with non-inflammable ““spaghetti’®
covering, for hook-ups. 5 colors;
3J-inch lengths.

We also offer the highest grade of

““spaghetti” tubinsg for Nos. 10 to
}8 wires. 5 colors; 30-ineh lengths.
Flexible Celatsite
Flexible, stranded wire for
point-to-point and sub-pancl
wiring. Non-inflammable
“spaghetti”’ covering.
Inbluck, yellow, green,
red and brown; a color
for each circuit. Put
up in 25-foot coils.
Send for folder
THE ACME WIRE CO., DEPT. R
NEW HAVEN, CONN.

A New Audio Transformer
Fully Mounted With Buake-
lite Top. Ratios: 2-1, 314-1,
and 5-1. List $1.75.

<4

First in Quality
In the first place Dongan has never failed to realize
that highest quality is essential to keep your busi-
ness—that’s why we have led in high-grade trans-
former design and manufacture for more than seven-
teen years. Our laboratory is always equipped with
every known device to develop the new ideas worked
out by our engineers—who always are among the first
to introduce their thoughts in audio design. Nothing
but the best grade materials go into the construction
of Dongan products. Every fraction of an ounce of
weight represents maximum operating efliciency.

All Types—Mounted and Unmounted
for all requirements,

IMPORTANT ANNOUNCEMENT
For the New Raytheon A B C
Power Unit for the 199 Tube

USE DONGAN
Transformer . B No. 2561
Choke ... i No. 1591

Complete information on request

Be sure to get information on Dongun B-Power
Parts for various types of filament and non-filament
type tubes.

DONGAN ELECTRIC MFG. CO.

2981-3001 FrangLIN ST. Detrorr, Mica.

\\(TRANSFORMERS of MERIT for FIETHEN YEARS ),
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cil. It is best to have the stage set. It
would convince the people that the ad-
ministration is ever alert to popular
welfare.”

The King turned suddenly and laid a
kindly hand on his prime minister’s
shoulder.

“Blanny,” he said, “this ought to have
been a republic so you could get into the
Senate. Your talents are wasted here.”

A light gleamed in the minister’s eye.
Wasted! 1f the King but knew!

Promptly at 10 a.m., the chimes of
the King’s wrist watch rang out the hour
of 09:00:00 G.M."T. With a fanfare
of trumpets he took his seat at the head
of the great council chamber, nodding to
his cabinet and the Scurvey Council
which stood at respectful attention until
he had sunk to rest. Blannerhassett
stood at his left and at his right was the
famous Sword of Uvala, used only in
case of a deadlock in the cabinet.

“Show in Edisi!” commanded the
King.

The curtain must be drawn at this
point, for, as the chamberlain explained
to the accredited representative of the
Irrational Press Association who flashed
a press badge on him at the door, while
the proceedings of the council were at
all times public property, the dignity of
traditional custom dictated that what
they actually did must be masked in se-
crecy. Sufhiceth it therefore, that Edisi
and the King got together on a basis that
protected the best interests of the people,
the Scurvey Council and the Cabinet get-
ting the usual twenty per cent.

Outside on the balcony, the Princess
Tassie and Rorick of Orrick met in the

[ most casual manner.

“Dids’t smear the works?” inquired
Tassie in a low tone.

“Like a burglar’s dream,” said Rorick
cryptically.  “I got into the workshop
about 3 a. m., Edisi was upstairs dead
to the world. I reversed the gadget

Tassie laid a quick hand on his arm.

“Say no more,” she whispered. ‘“The
less I know when this goes before the
grand jury, the better for all concerned.”

Rorick lighted a cigarette.

“And all for you,” he said, “And the
reward?”’

“You will find Marie of Eluria in the
kitchen,” said Tassie. “She is in the
ice-box. Go—and find your happiness.”

Rorick leaned forward suddenly and
kissed her on the elbow.

“My Princess!”

There were tears in Tassie’s eyes.

“Roll your hoop,” she said. ‘“And
come back for the finish.”

Rorick dashed away. The Princess
sighed, and pulled out her vanity case.
Directly behind her lavalliere was a sob.

“If I ever find a guy that can love
like that and still draw checks,” she said,
“T’ll nail his feet to the floor.”

It was an hour later that the King
suddenly came out on the front porch of

'~‘
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Uvala palace, accompanied by Edisi the
inventor and Blannerhassett his prime
minister. Behind walked the Council
and Cabinet. Eighteen brigadier gen-
erals saluted at once. Five hundred lieu-
tenant colonels stood at attention. The
army aviator touched his cap. The King
smiled with pride. The troops made a
fine appearance in the bright Octobril
sun, with their guns held at kitty-corner,
their toes turned out, and their eyes on
the mess tent. Such as it was, it was
indeed an army to be proud of.

A squad of footmen pushed the deadly
L-Ray machine onto the balcony beside
the great inventor. The machine looked
much like a radio set save that it had
a projector attached which resembled a
fire nozzle. It was Greek to the King.
It was Cheko-Slovakian to the prime
minister. But to the people it was Sans-
krit and not one of that vast throng gath-
ered there beyond the troops but showed
it in his or her face. Only Edisi knew
the secret of this terrible weapon that
was due to make history in Uvala.

“If your Majesty and these other gen-
tlemen of the Cabinet and Council would
but take a position in front of the Army,”
said Edisi, the inventor, with oily suav-
ity, and a glo-co manner, “you will be
able to see the better. I will demon-
strate from the balcony so that all may
witness this triumph of the age.”

Down the marble steps went the
King, Blannerhassett, and the wvested
guardians of the people. The King was
garbed for the occasion in the most flam-
buoyant uniform of the kingdom—that of
a sergeant of marines. Flanked by his
generals, his councillors and his army
aviator, he made an imposing figure as
he stood beneath the crossed lions of
Uvala at the head of his troops. Edisi
remained on the balcony alone. Slightly
behind him, unobserved by the inventor
was Princess Tassie in the uniform of an
admiral’s sister, her jaw tightly clamped
on a wad of gum. In her eyes was a
gleam that could not by any possibility
have been traced to mascara.

“What shooteth he at?”’ demanded the
King of Blannerhassett.

' “'Yon oak,” said the prime minister,
indicating a giant tree that stood on an
eminerice at some distance from the pal-
ace—an oak on which in times past, no
less than six monarchs had been hanged

bv popular decree.

Oa the balcony Edisi the inventor laid
a fond hand on his great weapon. His
hn'lr was flying. His deep-set eyes burned
with a fanatic’s fire. His tie was screw-
gee-ed. For a moment he looked down
upon them—King, courtiers and army,
spx;ead out like ants on a fruit cake.
This is my great moment,” he
shouted suddenly.
The King stirred.
. “Cut out the election talk,” the called.
Do your stuff.”
“Aye,” cried Edisi. “I'll do my stuff
~-you old shoat!”

|
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The King turned to the prime min-
ister.

“What did he call me—a shoat ?”
“Yes, sire.”

“Do you think he knows what a shoat
?”

“Undoubtedly, sire. Else why pick
you, sire ?”’

The King whirled back to the balcony
in wrath—to stand transfixed by what
he saw. Edisi had swung the nizzle of
the L-Ray machine directly on him.

“Hey!” cried the King feebly. “Hey
—look out!”

Edisi’s face was that of a madman.
The prime minister took one look at him
and ran quickly to the end of the line of
soldiers. ‘There he paused and raised
his handkerchief three times—like a
dowager flagging a taxi-cab.

“Edisi—Uberalles!” shrieked the mad-
man on the balcony and before the hor-
rified eyes of King and court, he pressed
the little brass lever on his terrible ma-
chine marked “volume control.”

Instantly the King, his Cabinet, the
Scurvey Council, the eighteen brigadier
generals, the five hundred lieutenant
colonels, the army aviator, and the whole
army, ducked as one man. From the
balcony there came a sudden whirr, a
hiss, a cough, a grunt, and a2 moan. A
puff of dust whirled in air and then,
before their eyes Edisi, his machine, the
table on which it sat—all faded away
and disappeared.

One moment he was there and the

—

S

| next—he had gone like a summer mist

before a wind . . . . he and his great
invention—vanished !

A vast silence fell on the place.
Blannerhassett stood like one stricken,
his hand still in the air holding the Judas
handkerchief with a neatly embroidered
“B” in one corner. From her alcove the
Princess Tassie suddenly jumped down,
walked over to the spot where the inven-
tor had stood and passed her hand
through the spot. Then she leaned over
the balcony.,

“Come on up, papa,” she called. “He’s
blown the works! The party’s all over.”

The King was not especially quick in
the head and it was some time before he

| managed to grasp the details of the plot.

When he did he turned to Rorick.

“Then it is you we have to thank?”
he said.

Rorick smiled modestly.

“Well, sire—I dids't reverse the giz-
zard of his device so that it would work
backwards instead of forwards with the
results you have seen. It has been my
pleasure, sire. Edisi is dead—long live
the King.”

The courtiers, the Scurvey Council,
the Cabinet caught up the words and
echoed them. Outside, the army burst-
ing with loyalty took up the cry and be-
gan firing their weapons into the air.

“Edisi is dissipated—long live the
King!” 7

Tassie, who had been waiting for this

(Continued on Page 66)
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STOP
GUESSING!

[ The wave lengths of stations
are changing!

THE “SUPERUNIT” SET
TESTER will tell you wave
length of any signal which you
receive. It also can be used to
test a set. Indispensable to ser-
vice men and DX fans.

This tester operates from 110
| volts A.C. without any batteries.
Sold by up-to-date dealers every-

sl0e

Hanscom Radio Devices

Dept. B
WOONSOCKET, R. I, U. S. A,

\

FIXED RESISTORS

ARE WARRANTED—
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@
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ARTHUR H. LYNCH, Inc.
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New York, N.Y.
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Tuned adio Frequency Kit - $12.00

The Aero Coil Tuned Radio Frequency Kit illustrated above will positively
improve the performance of any receiver. Patented Aero Coil construction
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Kit consists of three matched units. The antenna coupler has variable pri-
mary. Uses .00035 condenser. 8-page color circuit, layout and instruction
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each kit. Extra copies, 756¢ each.
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Completely interchangeable. Adapted by experts and amateurs. Range, 156 to
130 meters. Includes three coils and base mounting, covering U. 8. bands, 20,
40 and 80 meters. You can increase the range of this short wave tuner by secur-
ing coils No. 4 and 5. Combined range of 25 to 1560 meters. Both interchange-
able coils fit same base supplied with short wave kit and use the same con-
densers. Coil No. 4, price $4.00; Coil No. 5, price $4.00.

These Aero Coils are available at your dealer's.
Get yours today!

AERO PRODUCTS, Inc.

Dept. 103, 1772 Wilson Avenue, Chicago, Illinois
Pacific Coast Representatives:
HENGER-SELTZER

377 Brannan St,, San Franciseo, Cal. C.E. GAY
1111 Wall St., Los Angeles, Cal. 449 Alder St., Portland, Ore:
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All metal, no moulded parts to crack or break. Metal absorbs and radiates heat, keep-
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TOBE FILTER and BI-PASS
CONDENSERS
Unexcelled for set by-passing and for
“B” Eliminator filter use for Ray-
theon and other plate supply units,
employing aorking D.C. voltages up

TOBE HIGH-VOLT-

to 300.

An unusual degree of good-will has
gathered about the TOBE Condens-
ers and Resistors. Good-will for a
product can exist only when the
product itself is good, and when it
is sold under a good policy. The
next time you need condensers or
resistors, just ask your dealer for
TOBE’S. He will know what you
mean. If you have bought TOBE
technical apparatus before, you will
already have the good-will we are
talking about. If you have never

A eombinstien alkaline element battery and trickle
eharger all im ene. Can be charged while set is
eperating. Price eomplete shipped dry with solution,
916.00. 100-Volt with Chemical Charger, $12.00. 140.
Velt, $17.00.
Write for our illustrated 24 page bookles
Send No Money. Pay Expressman,

8EE JAY BATTERY COMPANY
919 Breok Avenue New York City

Tobe Deutschmann Co.

CAMBRIDGE, M ass.

AGE POWER PACK
TYPE CONDENSERS

The new TOBE Condenser
for AmerTran and similar
uses employing aorking wolt-
ages up to 600. Note the
compact shape and the safe
and convenient side ter-
minals set at the bottom of
the case.

used TOBE products before, the
good-will will come very quickly
after you have used them. If you
ask the dealer about it, you will
find he already has that friendly
feeling toward TOBE products,
which we call good-will. There
must be a reason for all this. Fig-
ure it out for yourself.

TOBE Condensers are used in the
Henry Lyford Receiver and the
Infradyne.

, MURRAY UNIT
REALLY ENDS TROUBLE

@ For constant Radio*'A"’ power; can be
operated while set isin use. Simply con-
nect tolight socket. No adjustment; no
wires to change; no low batteries.
Equipped with hydrometerin cap for
gravity testand2-amp. G. E., Tungar

Aget 4

G.E
7 bulb, Deliv- $
ered ready to use. 5 0
Murray Distributor 9
LIST

Wanted! 4837 n. Robey St., A, CHICAGO

BUILD THE NEW, SHIELDED

< Iiérggggglsund

RECEIVER
Send 25¢ for Construclion Book
HAMMARLUND-ROBERTS, 1182.F Broadway, N. Y.
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THE FATAL L-RAY
(Continued from Page 64)
moment, dragged Marie of Eluria from
beneath the sofa where she had been hid-
ing and thrust her forward, wig-wag-
ging a signal to His Majesty. The King

tumbled. He turned to Rorick.

“T'ake her, my son,” he said kindly.
“My blessings on you both. We'll get
that route to the sea by some other means.
Perhaps the State Highway Commission
may unbend its budget . . . .”

He paused and ran an eye over the
great hall of Uvala.

“Where’s that skunk Blannerhassett ?"
he roared.

There was a moment of silence, and
then from behind a curtain the prime
minister stepped into view, crossed the
intervening space on all fours and bowed
before his ruler.

“Your forgiveness, sire,”
tioned. “l was but a weak vessel . .

“A cracked vessel,” the King amended
bitterly. ‘““A worthless tear-jug without
a handle. I trusted you and you be-
trayed me. Nay you would have
shredded me like a breakfast cereal. It
is my will that you be put where treasons,
strategems and spoils shall pass you by.”
He turned suddenly to his Cabinet and
Scurvey Council.

he peti-

The court crowded forward. This
was going to be good.
“Gentlemen,” said the King. ‘“This

man must be punished in proportion to
his crime. He double-crossed his coun-
try and his King. He hornswoggled the
people and the state. As the highest ju-
dicia] officer in the state, I have the au-
thority to soak him the limit and there
is no appeal. Am I right?”

There was a murmur of assent. The
King stepped forward and removed his
crown. With a sudden smacking move-
ment he clamped it down on Blanner-
hassett’s head—down to his projecting,
fan-like ears.

“Blannerhasset,” he said, “I sentence
you to be King of Uvala—Uberalles of
the Realm—the figurehead of this great
and glorious empire.” :

There was a gasp of astonishment,
The Secretary of State leaned forward.

“But sire—what about you?”’

The ex-King chuckled and there was
real mirth in the chuckle.

“Who, me? Oh, I'm going to be
prime minister, and get some of the soft
pickings myself. Incidentally I'm going
to keep this royal corkscrew busy watch-
ing my movements. Come Tassie!”

And taking the Princess Katerina
Eloise Eclypta Tasselhaupt by the arm,
the new prime minister of Uvala, for-
merly its King and Uberalles, stepped
through the palace window, to avoid
assassination, and went whistling merrily
down the veranda.

Behind them, as they went, the new
minister and the Princess Tassie heard
King Blannerhassett of Uvala sobbing
into his embroidered mouchoir.
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EUROPEAN BROADCAST
STATIONS

(Continued from Page 31)

Breslau, 414.8 m, 4000 w., Schlessische
Funkstunde.

Hamburg, 392.1 m. 2000 w. Nordischer
Rundfunk, A. G.

Hanover, 296 m., 1500 w., Ditto (relay).

Konigsberg, 463 m., 10,000 w., Ostmarken
Rundfunk, A. G.

Munich, 485 m., 10,000 w., Deutsche Stunde
in Bayern. .

Nuremberg, 340 m., 750 w. Ditto (relay).

Stuttgart, 446.1 m., 1500 w., Suddeutsche
Rundfunk, A. G.

GREAT BRITAIN:

Aberdeen (2BD), 497.1 m, L500 w, B.
B. C. (government). N

Belfast (2BE), 438.7 m., 1500 w; Ditto._

Birmingham (51T), 476.6 m., 1500 w.Ditto.

Bournemouth (6BM), 385 m., 1500 w. Ditto.

Cardiff (SWA), 351.6 m,, 1500 w. D!tto.

Daventry (5XX), 1600 m., 16,000 w. Ditto.

Dublin (2RN), 1500 m., Irish Free State
Government.

Glasgow (58C), 421.6, 1500 w.L_p. B. C.
(government).

London (2LO), 362 m, 3000 w. Ditto.

Manchester (22Y), 376.8 m., 1500 w. Ditto.

Newcastle (5SNO), 403.9 m., 1500 w. Ditto:

Nottingham (5NG), 326 m., 1500 w. Ditto.

HUNGARY: )
Budapest, 1050 m., 2000 w., Magyar Tavi-
rati Iroda.
Reykjavik, 430 m., 500 w.

ITALY:
Rome (IRO), 434 m., 2600 w., Unions Ra-
diofonica Italiana.
Milan, 308 m., 1200 w. Ditto.
NETHERLANDS:
Hilversum (HDO), 1050 m. 1000 w., N.
S. F. and H. D. O.
NORWAY:
Oslo, 381.2 m., 1500 w., Broadcasting Co,,
A. S.
Bergen, 358 m., 500 w. Bergen Broad-
casters.
POLAND:
Warsaw, 480 m., 8000 w., Polski Ericsson.
SPAIN: i
Barcelona (EAJ1), 325 m., 500 w., Assoc.
National Radiofusion.
Barcelona (EAJ13), 462 m., 750 w., D. Ru-
fino de Orbe Radio Catalana.
Madrid (EAJ2), 335 m., 500 ‘w. Radio
Espana.
Madrid (EAJ4), 340 m, 1000 w, Don
Antonio Castilla.
Madrid (EAJ6), 392 m. 750 w., Radio
Iberica.
Madrid (EAJ7), 373 m. 1000 w., Union
Radio.
San Sebastian (EAJ8), 425 m., 500 w.,
Don Sabino Ucelayeta.

SWEDEN:
Bqden (SASE), 1200 m., 1000 w., Radiot-
janst,
Gc_)tehorg (SASB), 290 m., 500 w., Radiot-
janst.
Karlsborg (SASF), 1365 m., 1000 w., Ra-
diotjanst.
Malmo (SASC), 270 m., 500 w, Radiot-
janst.
Stqckholm {SASA), 427 m,, 100 w., Radiot-
janst,
Supdscall (SASD), 545 m., 500 w., Radiot-
janst.
SWITZERLAND

Berne, 302 m., 1500 w., Post and Telegraph
Ofhce.

Berne, 435 m., 1500 w., Radio Club.

Geneva, 760 m., 500 w., Radio Broadcast-
ing Society.

Lausanne (HB2), 850 m., 600 w., Champ
de P’Air Station.

Zurich (RGZ), 515 and 650 m., 500 w.,

TRICKLE CHARGER

The Kodel Radio Corporation,

[

AL

Your battery troubles are over, at last. Now all radio power
is in your light socket,

For continuous unfailing ‘‘A'" current, connect either the Silite Hom-
charger or the Silite Trickle Charger to your present storage battery.
Absolutely noiseless, without bulbs, moving parts, or adjustments,
Silite Trickle Charger makes a power unit of your battery—keeps it
always at top efticiency. Left permanently on charge, Silite Trickle
converts light socket current into radio power and stores it in your
battery ready for use at any time—you simply forget about battery
charging forever. For exceptionally large sets where a high charging
rate is necessary, the Silite Homcharger is recommended. Either model
may be used while the set is operating.

SILITE TRICKLE CHARGER

.6 ampere charging rate.

Complete. ..................... $10.00

SILITE HOMCHARGER
215-3 ampere charging rate.

Complete...................... $19 .50

Kodel A&D Transifiers

Kodel A and B Transifiers actually deliver all A, B, and C current direct
from the light socket—smooth, constant, never-falling power that
operates your set always at its greatest efficiency. Vastly different
from and superior to the ordinary power unit, Kodel Transifiers con-
sume current only while the set is operating—maintenance cost is less
than one-half cent for every hour you use your set. Any radio dealer
can show you Silite Battery Chargers and Kodel Transitiers.

MODEL 10 ‘A’ TRANSIFIER

Slllxp;l)lh;ls 2, 4, or l“()-volts A current1 direct from
the light socket. or sets using up to 10
tubes. ... .. ... ... - oo o c $4250

MODEL 10 “B” TRANSIFIER
225 to f150 voltsl SBY cu(l;rent; 4 to 10 volts “C'*
current for any size set. perates power
tubes............ ... ... T $42-50
MODEL 61 *“B” TRANSIFIER

2215 to 90 volts noiseless ‘‘B’’ power for
sets up to 6 tubes. .. .... S Y $2850

an interesting 24-page booklet, will be mailed
free on request, together with literature de-

ﬂ ‘*Behind the Scenes in a Broadcasting Station’’ :H.
scribing Silite Chargers and Kodel Transifiers.

Owners and Operators of Broadcasting Station WKRC

] Pacific Sales Office
BERTRAM SMITH, 400 San Fernando Bldg., Lds Angeles, Calif.

HOMCHARGER

514 E. PeariSt,, Cincinnati, O.

Zurich University. '
Zurich, 514.1 m., %000 w., Radio Genos- |
<enschaft. \
YUGOSLAVIA: !
(HFF), 1650 m., 2000 w. |

Battery Chargers . Radio Receivers
PowéVr Uni‘zgs KODE

Loud Speakers
PowER SpeciALIsTS SINCE 1012
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AERIAL [ COILS [ MAGNET
WIRE i WIRE
ENAMELED TRANSFORMER AND
CHOKE WINDINGS
TINNED COPPER FOR BATTERY
BARE COPPER CHARGERS COTTON COVERED
SOLID AND ELIMINATORS SILK COVERED
STRANDED COILS FOR AUDIO . SINGLE OR DQUBLE

TRANSFORMERS
BRAIDED WHITE OR COLORED

ENAMELED

Dudlo Manufacturing Corporation

FORT WAYNE, IND.
A. S. LINDSTROM CO.—Western Representative

274 Brannan Street 324 N. San Pedro Street 95 Connecticut Street
San Francisco Los Angeles Seattle
14613 N. 10th Street 221 South West Temple
Portland Salt Lake City

Knife Throw
Switches

Movtded Bubokion bies
e santnes Mosided
[N

i

gl Dependable
Sls el Dbl Throo Products

Sevd Ko DA The b

~for the 1927 Season

vy Muter Products
Deshis Pele, Doable Ths

g s Are Distributed 1o the
Mshe o LT B estern Jobbers b

A. S. Lindstrom Co.

Sesrtnie  Ponttanp
Sax Fuaxcisco Los AncEres

Tripde Pose, Donbls Thevw Savy Laxe
Sais 3" 2 1
Seeh Mo M B33

i o

Frre Pole. Dombis Throw
Buce 15172 439"

e we= o |eslie F. Muter Co.
76th and Greenwood Avenue
Chiengo, U. 8. A,

Reststance Amplifiers Filxed Condensers
Cumplotwt; wized R el o g ‘ ‘A‘rdul Kig ¥ 3 D‘!M-_Al.-‘ yl—: - el e
ey Lo . Lok rdond or——un -
oo Yy S . T
Avcasaary ports s memt Aibretn
Sk Ma bOF U suied 3000 rbon mrmas 200 b toniind ot uidoen.
Brch Fes Sl () sugs L bt No. 299 B350 b Pepeint s —lnm M W A b

Let G. M. Best Answer Your Questions

Subscribe to “RADIO” for 1 year ($2.50) and get 10 coupons—
entitling you to 10 answers to radio questions.

“RADIO” Pacific Building San Francisco
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By Art Huotarl, 7bm Portable 7dr, 215
West Third Street, Aberdeen, Wash.

A: 7hl, 4cm, 3bd, 3cs, 2bk, 2bx, 2cs, 2tm.
NZ: 7hl, 4ag, 4am, 4cm, 3ag, 3wm, 2ag,
2ua, 2x2, lax. Hu, fx1, 6ajl, 6buc, 6bvy.
6xk. Alaska, Tkx.

Leo Sandws, 7PH (ex7HI}), 2119 MeDougnatl
Ave, Everett, Wash.

U. 8.: 3ot, 5am, 6lg, 6ak, 6akm, 6aos,
6aov, 6ari, 6bcn, 6bmr, 6gel, 6om, Tya, Ttk,
7nh, 7pu, 7Tagn, 9ai, 9ek, 91ae, %90dg, 90j, 9hi,
au7bh, nz 2ag, ma, rrp, kze, wiz, nads, smy,
gdvb—on 1 tube.

Anl one hearing mi sigs pse gsl. All gsls
answd. Xmitter hr: 10 watt Hartley.

By GBBV, J. Barsby, 1010 Bates Ave.,
Hollywood, Calif.

laao (lcmx) lcpf, 2ahm, 2ahk, (2atc)
2au, 2xg, 3bva, 3tr, 4fa, bagn, balj, Bakt,
S5ank, (baq), (5ato), baty, bauq, bavf, 5bn,
6it, bmb, bpk, bqy, bva, hubaxw, huébuc,
hu6édbl, hu7dcf, 7aae, 7abz, 7adf, 7alk,
7amft,, Tbm, 7df, 7do, Tef, Tew, 7gb, Tge,
7gm, 7ho, 7jc, 7Tkk, T7mg, 7oc, 7or, 7pu,
7dl, 7ru, 7tk, 7uz, Twe, Twq, 7yk, 8abl,
8bg, (8esr), Scug, 8dan, 8fj, 8zu, 9acr,
(9adn), 9alk, 9aoi, 9aon, 9atq, 9atv, 9bib,
9bmd, (9bgo), 9bv, (9caa), 9caj, 9caw,
9ckm, 9cjs, 9¢j, 9¢cp, 9cul, 9cuz, 9ewz, 9cxc,
(9dez), 9dkm, 9dmw, 9dpu, 9eak, (9edc),
(9eeh), 9eel, 9egy, 9eji, 9fb, 9fj, 9im, 9jh,
(9kad), 9qy, 9uq, 9vi, (9wi), 9xi, 9xm, 9zt.
zlao, zlaw, z1fq, (z2ac), z2ae, z2aj, z2ak,
z2am, z2bx, (z2ga), z2so, z2xa, z3af, (zaai“.,
zdac, ziam. a2cg, (a2gq), a2hl, (a2ss),
a2yi, a2yx, alef, a3im, a3xo, aS5kn (a7es).
(cdbf), (mjh), jlaa. picds. (piwvz), wxt,
npl, npm, whq, wiz, kel, vgm,

By GBZR-0CX1, 1720 8. ¢ atalina St.,
Los Angeles, Calif,

U. 8&: ulcmx, ulgb, u2byg, u2ctf, ulcu,
u3dzo, u3ot, uicu, ubaky, uBapo, ubuk,
(u6abn), (u6ae), (u6bdw), (u6chm),
(u6exn), (ubdai), (ubdeg), (u6des), (u6hf),
(u6or), (u6yd), (uex9cme). u7gy, u7hf,
u7je, uTki, u7jf, u7mn, u7mz, u7nz, uips,
u7uq, uSaof, u8bay, uS8bpi, u8bjf, uScbr,
u8chp, u8cks, usded, u8dmm, u9%ao0a, u9dbq,
uddpw, udwi, u9wd. New Zealand: zlax,
z2xa, z3xb, zdaa, ziam, zdav, a3ls, hu6est,
huébe, hué6bdl, huébv, huébuec, huéccer,
huédef, hu6eg, ch2ar, ch2ah, ch21d, ch4aq.
Canadlan: e3by, cidy, ci4dq, c4gt, mlx, mb5e.
m9a, bb3? abl? nkf, wiz, cef?, fr5?, anf?,
gqra of those marked with question marks?
w’'l gsl all er'd's.

By I. M. Carison, 2527 Ross, Dalias,
Texas, SAKG.

laae, 1laep, 1blf, 1lccz, 1fl, 2af, 2anx,
2awq, 2cre, Scxl, Zgv, 2kg. 2nf. 2pl. 2pu.
2qb, 2rr, Z2uo, 2xaf, 3aad, 3af, 3al. 3bjt.
dckl, 31k, 3pw, 3z0, 1aah, tam, 4aw, 4bu,
4bx, 4by, 4dd, 4fm, 4fw, 4go, 4hi, 4hl, diq,
4is, 4jn, 4ir, 4ko, 4ni, 4ot 4pf, 4pl, 4&»2,
4qb, 4ri, 4rr, 4ry, ise, 4si, 6abb, 6adk, tadv,
6aiv, 6ajm, 6akm, 6arx, 6asv, 6auf, 6bam,
6bbn, 6bge, 6bgt, 6bjl, 6blw, 6bsz, 6byv,
6bxe, 6bye, 6cap, 6cbj, 6cgw, 6¢cjl, 6ckw.
6emt, 6cub, 6cum, 6cuw, 6cvv, 6ewg, 6deq,
6ddo, 6dp, 6dx, 6ea, 6ge, 6hv, 6ky, 6np, Gr(}.
6sz, 6xs, 6zr, 7ag, iwe, Twu, 8aaj, 8acx,
8ada, 8aim, 8amd, 8ara, 8atv, 8axf, Sayp,
S8bex, 8bns, Sbpe, 8bre, 8brf, 8brl, S8bth,
8byf, 8cbr, 8cem, 8ci, 8cks, 8dew, 8dia, 8diq,
8dqk, 8dsy, Sef, 8eq, 80q, 8ry, 8sx, 8sy, 8ul,
8zz. Miscellaneous: abbg, abbo, a3kb,
cdam, Ipl, mlk, m9a zlsv, z3cu, z4am,
nao, wiz, kel, wnb, npm, fw, wsa, cjo, sa,
kely. All erds QSLed.

By DAPY, 3337 Onk Park Ave., Berwyn,
i1, U. 8. A.

laci, laff, lair, (1ajm), lapv, lauk, lavl,
lawe, lawx, lbyx, ich, lcjh, lemp, 1gk,
2abt, 2adu, 2anm, 2avb, 2brg, 2cpo, 2cuq,
2exl, 2em, 2nj, 20r, (2to), 2uo0, 2va, 3acu,
daig, 3aiy, 3ble, 3bme, 3bof, 3cdk, 3ceb,
(3cin), 3jw, 3nr, (3ue), 4bt, 4fa, 4ha, 4id,
4iz, 4mi, 4gb, 4si, Bagl, 5amn, bapi, bauc,
Sauz, bax, 5di, (6ed), beh, 5lg, 5pi, (6gb),
6akm, 6aod, 6asa, 6bjl, 6cuw, 6dcq, 6pw,
8ade, 8aek, 8aof, 8bbm, (8bfe), 8bmy, 8bre,
8cdv, (8cek), 8ckp, 8cor, 8cxh, 8dks, Smf,
8vx. Mexican: m-1N, m-9A, m-CYY.
Canadian: (c-3cs). Italian: j-1co. Brazil:
bz-spe. Commercial: agh, fw, glq, kel, wiz,
wva, wyvr., Anyone know of x-aou?
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You can bring in every station with equal volume with this

Ml

x4

L €

amazing new automatic system of tuning

T HINK what this means! To be able to
turn your dials from one end of the
scale to the other, bringing in all inter-
mediate stations with exactly the same
clear, pure tone and volume. No forcing of
tubes at high wave lengths. No trouble-
some oscillations on lower wave lengths.
No need to touch your rheostats when tun-
ing from one station to another. You can
get these results with the Karas Equa-
matic because this circuit makes it possi-
ble for the first time to operate your tubes
at their highest point of efficiency ON
ALL WAVE LENGTHS.

An Old Radio Problem Is Solved

Ever since broadcasting first began radio
engineers have strived to find a way to
keep tubes operating constantly at their
highest point of efficiency. In the Karas
Equamatic System this problem has been
solved completely by an entirely new form
of R. F. transformer design that keeps the
tubes operating just below the oscillation
point CONSTANTLY and AUTOMATICAL-
LY at ALL wave lengths from 200 to 600
meters. This new transformer design pro-
vides an ABSOLUTELY EQUAL TRANS-
FER OF ENERGY from primary to sec-
ondary coils throughout the entire range
of broadcast wave lengths and that is the
secret of this receiver's high efficiency.

The Equamatic Working Principle
In designing the Equamatic System the
inventor has separated the primary and
secondary coils from each other. Then by
a very simple mechanical method he has
made it possible to vary the coupling be-
tween these two inductances at an ever-
changing rate so that there is always just
the right amount of energy transferred
from the primary to the secondary coils.
This variation of coupling takes place au-
tomatically in exact step with the move-
ment of the condenser plates simply by
turning the condenser dials in the ordi-
nary process of tuning.

Primaries Attached
to Condenser
Shafts

In the Equamatic

gree of coupling and also the rate of

variation as the dials are turned.

Unbelievable Sharpness and

Selectivity

In the Karas Equamatic five-tube sensa-
tion the energy transfer between primary
and secondary coils is always at the prac-
tical maximum for EVERY WAVE
LENGTH setting of the dials. Due to this
PERFECT coupling and the positions and
angles at which coils and condensers are
placed, there is no overlapping of electro-
static and electromagnetic fields with their
harmful broadening and distorting effects.
The result is that every part works at its
highest efficiency. Stations snap in and
out with remarkable sharpness and pre-
cision. The Karas Equamatic is as sensi-
tive as a regenerative set, as selective as
a super-het and as clear and pure as a
crystal receiver.

Power, Volume and Tone Beyond

Your Expectations

The NEW Karas Equamatic receiver is
powerful and rangy with a tone quality
and volume that has never been approach-
ed by any other five-tube set. Reproduc-
tion is the most natural of any multi-tube
receiver you have ever heard. Build one
of these sets yourself and you will ex-
perience a brand new thrill from radio.

The Equamatic Is Easy to Build
Set builders all over the country are
building this powerful, clear-toned, long-
range receiver easily and quickly. Even
though you never have built a set before
you can build this one by following our
simple and easily understood instructions.
Packed with every set of Karas Equamatic
Coils is a complete manual of simple dia-
grams and instructions showing where to
place every part and telling you exactly
how each connection is made. This manual
also gives you in full detail a completely
illustrated explanation of the system. To
build this receiver you will need the Karas
parts listed below, plus other
standard parts that you can
easily secure.

Essential Parts of the Karas

Equamatic Sensation

Karas Equamatic Inductance Coils
are packed three in a cartony
P nd come to you with com-

plete manual of simple dia-
grams and instructions, all
necessary nuts, screws and
binding poste, ready for mount-
. ing in your receiver. Price,
set o1 tnree coils... . = ennnn.$12.00
Karas Special 17-Plate Orthometric
Condensers, three of which are used in
the Equamatic
Receiver, have
special extended
shafts upon
which to mount
the primary coils
of the Induc-
tances. Price,
each

Karas Harmonik Audio Frequency

Amplifying Transformers are essential |

to the tone quality sue-
cess of the Equamatie
Receiver. Two of these
are- used for the two
stages of Audio fre-

Price, each

=i

Karas Equamatic Retard Coils,§

two of which are used, were designed espec-
ially for the Equamatic System. Price, each
o Teeitedery R i JeT—. 3 ¥ 1
Karas Equamatic Sub-Panel Brack-
etS. To insure the necessary exact positions
of primary and secondary coils these brackets
are essential, Price, set of three. ... ... .. 70c
Karas Micrometric Dial. 1 has a 63
to 1 vernier and tunes to 1/1000 of an inch.
Price $3.50

quency amplification. |
.- $7.00 §

—— mma G — e ——— G —— i — =

l—KARAS ELECTRIC CO,,

1047 AssociatioN Buinc., CHicaco, ILLiNoOIS

transformer the pri-
mary coil is mounted
by a swivel connection
to a sleeve-like fitting
that slips over the ex-
tended shaft of the

Please send me a set of 3 Equamatic Inductance Coils, $12.00; 3 I
special Orthometric Condensers with extended shafts, $7.00 each; 8
Micrometric Vernier Dials, $3.50 each; 2 Harmonik Audio Trans-
formers, $7.00 each; 2 Equamatic Retard Coils, $1.00 each; and 3
sub-panel brackets, 70¢, for which 1 will pay postman §60.20, plus

Order From Your Dealer

or Direct From Us

Karas Equamatic parts are
carried in stock by reliable l

o /4
KARRS
NicapneThe

condenser. The second- dealers in most cities. If postage, upon delivery. It is understood that I have the privilege of
ary coil is carried on your dealer happens to be I returning any of this apparatus for full refund any time within 30
Knras the sub-panel by means out of stock order direct days if it does mot prove entirely satisfactory. '
of a sliding bracket
that makes it possible
to push this coil toward the primary Qr

Micrometric Dini

from us by using the coupon | o m et Wl W

pbelow. Send no money. Just
pay the postman the price of I

t
5

away from it. The adjustable fegtyres of the parts plus a few cents i . d
both coils give perfecg control of the de- postage. L {If cash accompanies order we 1ill ship‘_p-ole_aid)_. =y,
KARAS ELECTRIC COMPANY =0 __

1047 ASSOCIATION BLDG, CHICAGO -

Tell them that vou saw it in RADIO 69

’

www americanradiohistorv com


www.americanradiohistory.com

We Believe
You’ll Like
the NEW
COUNTERPHASE

COUNTERPHASE EIGHT

It’s the most selective receiver ever
built by B-T. It introduces some en-
tirely new accomplishments—A Re-
jector Stage, Straight Line Selec-
tivity Cendensers and for the first
time in any receiver—

INDIVIDUAL CALIBRATION

made possible by a new B-T patent-
ed device

THE VISUAL INDICATOR

Think of it—one control and select-
ing stations by wave lengths to
hairline accuracy.

Counterphase Receivers are for sale
by authorized dealers displaying
this sign:

| COUNTERPMASE -
| RECEIVERS

Write Today for
Special Circulars.

BREMER-TULLY MFG. CO.
520 So. Canal St., Chicago, I,

70

=:. The Latest MODERN
o Development :
The Modern “B™ Compact is the ,2’
efficient little brother of the popular -
. Modern *B" Power Unit (which sells
« at $50.00 east of the Rockies).
Designed for use with sets up to six
tubes, it combines the same fine quali-
ties throughout that have made the
“B™ Power Unit so satisfactory
among the most particular users.
Ideal for sets up to six tubes including
power tube. Has three B+ taps with
. two variable voltage controls.
-+ Carefully manufactured, assembled
"+ and sealed withinan attractive metal
case, finished with crystal lacquer.
COMPLETE WITH RAYTHEON TUBD

530.00 $32.00
(East of the Rockies) (West of the Rockies)

If your dealer cannot supply you write us direct

The Modern Electric Mfg. Co.
Toledo, Ohio

Tell them that you saw it in RADIO
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RADIO DIAGRAMS

(Continued from Page 24)
it from howling, squealing, grunting,
sizzling and what not! Why? Because
the first two stages of radio-frequency
amplification are not neutralized. You
have heard of neutralization, haven’t
you? All it means is that the internal

HETU)H]

Fig. 7. Roberts Method of Neutralization.

capacity of the tube is balanced in such
a way as to prevent it from squealing.
The grid and plate of tubes are not con-
nected to each other, being slightly

—

FEY0

Fig. 8. Hazeltine Method of Neutralization.

spaced, and any two electrical conductors
in proximity to one another will act as
a condenser, resulting in a definite ca-
" pacity. There are several methods used

to neutralize the grid-plate capacity of
{ tubes.

If we want to ascertain whether or not
the R.F. stages are neutralized, we look
at the radio-frequency tubes to see if a
condenser symbol, either fixed or vari-
able, is connected between the grid and
plate leads of the tube. This is shown
as a fixed condenser in Fig. 7, originated
by Prof. Roberts. Fig. 8 gives the well-
known neutrodyne method. The neu-
tralizing condenser is connected between
the grid of one R.F. tube to the center
of the secondary of the next R.F. trans-
former, the net result being the same, as
the secondary is inductively-coupled with
the primary, the latter being directly
| connected with the plate of the neutra-
lized tube.

It would be well for the beginner to
remember that only tubes operating at
radio frequency need be neutralized.
never the detector or audio-frequency
amplifier tubes, as they operate at audio-
frequency. In fact, regeneration is used
to encourage the detector tube to oscil-
late!

Oscillation can be controlled by a po-
tentiometer in the filament circuit of an
R.F. tube, or by reducing the number of
turns on the primary winding of the
R.F. transformer (which is connected
to the plate of the R.F. tube). The
sensitivity of the set is decreased by the
latter method and is therefore inefficient.
Bear in mind that the above two methods
bring oscillation of an R.F. stage under
control, thereby making tuning more
stable, but this is not known as neutra-
lization,

In the foregoing paragraphs we have
taken up the methods of differentiating
| between regenerative and non-regenera-
' tive circuits, radio and audio-frequency
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amplifiers, and neutralized and unneu-
tralized tubes. The transformer type
of audio amplification was explained, as
it is by far the most commonly used.

Another popular and efficient circuit
is the reflex, best known for tube econ-
omy. The diagram in Fig. 9 shows the
Harkness reflex. It is very easy to tell
at a glance, once we know a few simple
fundamentals.

Let us see how the reflex does away
with tubes. The first one on the left we
know is a radio-frequency amplifier, (1
stage R.F.) because there is no conden-
ser or grid leak in its grid lead. Now
we start from the plate as formerly and
we see the plate is tuned by a variable
condenser connected or shunted across a
coil inductively coupled to the plate coil.
Then we come to the symbol for the
mighty little crystal detector, which, of
course, does the detecting, or rectifying
of the output of the preceding R.F. tube.
Next we trace the two wires leading
from the coil and crystal and come to
the familiar audio-frequency transformer
symbol. The rectified current is boosted
by it, and it has a clear path to the grid
of the first tube again, this time the tube
acting as an audio-frequency amplifier!

ks ] e - Q_Q—l[l!l!l[l‘

Fig. 9. Harkness Reflex.

Why? Because its grid is connected
(through coil L,) to the secondary of an
audio-frequency transformer, isn’t it?

You will recall that radio frequencies
are all frequencies higher than audio
frequencies, so they are vibrating at
widely differing rates, and therefore do
not bother each other while “passing
through” the tube. The result is we
have “one stage R.F., detector (crystal)
and one stage A.F.,” all on one tube.

In a few words, how can we tell if
a circuit is reflexed? If the secondary
of an audio-frequency transformer is con-
nected to the grid circuit of a preceding
tube it is reflexed, (or turned back).
The grid circuit comprises all instru-
ments that are connected between the
grid of the tube and the filament lead
wire. The lower connection running
from secondary coil of an R.F. trans-
former to filament of tube is called the
“grid return.” This is generally where
the secondary of an A.F. transformer is
attached when it is a reflex, seldom any
other part of the grid circuit,

We have taken up enough of the fun-
damentals of radio frequency amplifiers
and detecting circuits to be able to read
a diagram with these units incorporated.
The only type of audio-frequency ampli-
fication discussed was the straight trans-

|
l
{

|

Shielded Six

HE SHIELDED SIX is one of the highest types of broadcast receiv-
ers. It embodies complete shielding of all radio frequency and detec-
tor circuits. The quality of reproduction is REAL—true to the ear.

Behind the Shielded Six is competent engineering. It is sensitive. Day in
and day out it will get distance—on the speaker. It is selective. Local
stations in the most crowded area separate completely—yet there are but
two dials to tune. These features—its all metal chassis and panel, its
ease of assembly and many others, put it in the small class of ultra-fine
factory-built sets, priced at several times the Six’s cost.

The S-M 630 Shielded Six Kit—including all specifica matched and measured
parts to build this remarkable receiver—price $95.00,

The 633 Shielded Six Iissentinl Kit contains four condensers, four radio fre-
quency transformers, four coil sockets, four stage shields and the Hink
motion—all factory matched—price $45.00,

Clear and Complete instructions, prepared by S-M engineers, go with each
Kit—or will be mailed separately for 50¢.

The Shielded Kit has been approved by Citizens’ Radio Call Book, Radio
Broadcast and other prominent publientions and newspapers.

852 W. Jackson Blvd.

220 AND 221 AUDIO TRANSFORMERS
=2

S-M 2320—the big, husky audio transformer You hear in
the finest sets—the only transformer with the RISING
low note characteristic that mieans real quality—not
only on paper—but when you hear it. It is a power job
—v¥et this finest of audio amplifying devices is sold
with a guarantee for but $6.00.

The S-M 221 is an output transformer that will bring
out the low notes on your present set. It should be used
hetween the last audio tube and the loud speaker—it
eliminates blasting and will inerease speaker capacity
for handling strong signals without distortion, $6.00.

SILVER-MARSHALL, Inc.

Chicago, U. S. A.

Reach the New England Trade

through the
SIXTH ANNUAL

Boston Radio Exposition

ENTIRE WEEK OF SEPTEMBER 27
Wire or Write

Sheldon H. Fairbanks

DIRECTOR
209 Massachusetts Avenue, Boston, Mass.
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b4 o o
It’s Surprising
what a big difference
a little thing makes

X-L
VARIO
DENSER

Results in easier tuning, more distance,
velume and clarity—greater stability.
Indorsed by leading radio authorities.

MODEL “*N—A light turn obtains correct tube
oocillation en all tuned radio frequency circuits.
Neutrudyne, Roberts two tube, Browning-Drake,
MeMurdo Silves’s Knockout, elc., oupacity range
1.8 to 20 micro-mioro farads. Price $1.00

A screw-driver
odjusss an X-L
in crowded
places.

MODEL “G"—With grid elips obtains the pro-
per grid capacity on Cockaday eircuite, filter and
intermediate frequency tuning in heterodyne and
positive grid bias in all sets.

Model € is made in three
variable capacities:

G- 1- 00002 to 0081 MF.

C- 5- 8001 1o .0005 MF.

C-10- 0003 to .001 MF.

Price Kach With Grid Leak Clips, $1.50

X-L PUSH POST—Push it down
with your thumb, insert wire,
remove pressure and wire is
frmly held. Releases instantly.
Price 15¢.

PUSH POST PANEL perma-
menlly marked in white on black
fmeulating panel. In box includ-
g soldering lugs, raising bnsh-
ings and screws for mounting,
otw. Price $1.50.

Write for details

X-L RADIO LABORATORIES 33
3428 LINCOLN AVENUE, CHICAGO, ILL.

“‘Buile Better”

LAVITE RESISTANCES

AEROVOX \WIRELESS
469-491.493 Broome St., N

former-coupled. Needless to say, radio-
| frequency amplification always precedes
the detector, and audio-frequency ampli-
| fication comes after the detector tube (or

did previously. If the grids of both tubes
are connected to the secondary of the
SAME transformer (one lead at each
end) and the plates of the same tubes

(FROM =3
DETECTOR§

-
4

ouTPUT
N ‘ {loup
SPEAKERY

oA-C+

oA+B-

oB*
oC-

Fig. 10. Push-Pull A.F. Amplification.

crystal), so we will find out how to
ascertain the various methods of A.F.
amplification by the diagrams. First we
will take the push-pull system. This
employs two tubes and two transform-
ers for one stage. Not economical, is
it? But it has the advantage of a high
rate of amplification with a minimum
of distortion, and is utilized for power
amplification, as it can stand high plate
voltages.

In Fig. 10 is pictured one stage of
ordinary transformer-coupled amplifica-
tion followed by one stage of push-pull
amplification, the detector tube being
omitted. Note the transformer symbols.
They are different than the ones in the

INPUT
FROM

DETECTOR I

are similarly connected to the primary
of the next transformer, that indicates
one stage of push-pull amplification.
The transformers always have a middle
tap, one with a tapped secondary for the
input and the other with a tapped pri-
mary for the output end.

Now we will see how we can tell
what is usually called resistance-coupled
amplification. It should be termed re-
sistance-condenser-coupled to differenti-
ate between resistance-battery-coupled.

A glance at Fig. 11 informs us no
transformers are used in this amplifier, as
no symbols for such appear.

Instead of having a transformer be-
tween the plate circuit of one tube and

LN

other diagrams, as they have taps or
wires leading from the center of their
windings. The one on the left has a
wire leading from the center of the sec-
ondary coil. (Primary windings or coils
are always pictured on the left side of
the transformer symbols, the secondary
on the right). Remember, primary on
left, secondary on right. That applies
to R.F. transformers also. The trans-
former on the right has a middle tap
on the primary.

Nine times out of ten push-pull stages
have the tubes drawn under each other,
so that is one way of knowing them.
The best and surest method is to start
at the grid of the tubes in doubt, as we

INPUT
FROM
OETECTOR

Fig: 11. Resistance Coupled A.F. .4mpliﬁmlimu

the grid of the next, as in the other two
types explained, this system has a fixed
condenser (see symbol in Fig. 1). Note
the resistances which are connected to
each side of the condenser, so it is ap-
propriately termed resistance-condenser-
coupled amplification, or just plain “re-
sistance-coupled.” The other form men-
tioned before employs a small C battery
in place of the condenser between the
plate of one tube and grid of the other,
and only uses one resistance, it being in
the plate circuit of each tube. This sys-
tem is called resistance-battery-coupled
or aperiodic resistance-coupled. As it is

rarely utilized, we will not picture it.

(Continued on Page 74)
| ; o
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For the

INFRADYNE

as in all other circuits, use

the greatest variable resistor! ‘

CLAROSTAT has been subjected to every conceiv-
able resistance test and has come through with
flying colors. The fact that practically every*
¢“B*'* eliminator manufacturer is now using
CrLarosTAT in his product is proof enough of
CLAROSTAT power, efficiency and dependability.

CLAROSTAT covers the entire range—from
practically zero te 5,000,000 ohms.

*Acme, All American, American Elec., Cooper,
Consolidated Batteries, Dongan, Erla, Ford, Gen-
eral Radio, Jefferson, King, Kokomo, Majestic,
Mayolian, Raytheon, Modern, S-M, Sterling,
Storad, Thordarson, Webster, Zenith and many
others use CLAROSTAT.

““The Gateway to Better Radio,”" an interesting,
profusely illustrated booklet, covers thoroughly
all phases of radio reception, amplification,
transmission and battery elimination. Send 25¢
to Dept. RP.

American Mechanical Laboratories

Incorporated
285-287 Nortu 6tH St., BrookrLyn, N. Y.

— e e ——

| OUT OCTOBER 15

The
Infradyne

Manual

Completely 2
revised and
corrected by SR
per
E. le Sal‘gent Copy

A REAL SCOOP

“RADIO”

Pacific Bldg., San Francisco

World’s Finest
Loud Speaker

A threo-fool cono speaker—
unit developed by the inven-
tor of tha Tropadyne. Easily
sssembfed, saving 80% of
the eost. Complete Kit with
blue prints, sold on rigid
money-back guarantee. Ship
ped prepaid or C.0.D. $10.

ENCINEERS' SERVICE COMPANY
25 Church St., New York

LA
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Artistically, thisnew
Amplion Cabinet
Cone graces the most
exquisitelyappointed
drawing room-—-
acoustically, it setsa
new standard in
radio reception.

ACI12....%30

CHERALDING ~

A new model of the air
column type—as pleasing
to the e ye as to the musi-
cal ear. Non-directional
general diffusion of
sound. 48-inch air col-
umn in an 18"x12"x9"
cabinet.

AAI8 .. . .$45.00

AMPLION DRAGON
Theworld's *best seller”
_adopted as the standard
among leading radio en-
gineers for experimental
and comparative tests.
Famous for its sensitivity
to speech and musical
signals, and for volume
without distortion.

AR19 ... . $42.50

a New RadioVoice

When genius sings or speaks or plays—a
breathless silence follows.

When the new Amplion Cone reproduces
vocal or instrumental tones — an awed
hush enmsues.

For this new type of cone, designed by the engineer-
ing genius of the world’s largest makers of sound
reproducing devices, sets an entirely new standard
in radio reception.

A precision of sound-values—a mellow clarity—an
. . LY .

utter absence of distortion or “chattering”—charac-

terize the new Amplion.

Built on an entirely new principle of balanced
construction and exceptionally responsive to the
weakest signals, the new Amplion reproduces the
entire vocal and musical range with an astonishing
purity, combined with the utmost volume.

Sensitive as a deer to the faintest sounds, this Amp-
lion sets a new standard of reception for every set.
Itis the last link in the chain of quality broadcasting.

As you listen in — to classical music or jazz—to
symphony concert or brass band—to speakers or
singers — it becomes increasingly difficult to tell
the difference between the actual performance and
the new radio voice!

Werite for the interesting Amplion Booklet

AMPLION

THE AMPLION CORPORATION OF AMERICA

Suite H 280 Madison Avenue, New York City
THE AMPLION CORPORATION OF CANADA, Ltd., Toronto
“The House of Graham” is known throughout

Subscribe for

“RADIO” i the world, through its associated companies
Now! ' | ¥rom 1887 ....... A Path of Brilliant Achievement ... .... 0 1927
| $2.50 Per Year i B} TN AR FARY: AR AR A BV SRV AT IR AR
- =1 ] =8
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YAXLEY

Cable
C%nnector

lug

Obucyy
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Here is the new Yaxley
Cable Connector Plug with
the Bakelite construction
foPF gconngcting your set to
battery leads quickly,easily
and correctly. These fea-
tures tell you why you
should buy this plug:

The PPlug has phosphor
bronze double contact
springs, seated in Bakelite,
assuring perfect contact al-
ways. Cannot work loose.
Shorting impossible. Plug
cannot be used incorrectly.

The Connector Plate has
tinned brass pins seated in
Bakelite—not affected by
heat of soldering iron.
Mounts by means of con-
venient bracket which is reversible
or bracket may he removed entirely
for sub-panel mounting—an exclu-
sive feature, Color Code (Standard
RMA) plainly marked with battery
designations, permanently attached.

3

MRS

o R
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The Cable—Extra quality, seven

i strand, 5-foot cable (RMA Colors)
% furnished. Iive strands marked
['i with Yaxley Metal Cable Markers
EA that snugly hug wires. Six extra
gf markers packed with each plug.
i | Wire ends tinned for soldering.,
No. 600 Cable Connector Plug, as illus-
trated . . $3.50
No. 670 Cable Connector for use with
Binding Posts 8400

At your dealer’s. If he cannot supply
you, send his name with your order to

Yaxley Manufacturing Co.

Dept. A, ¥ So. Clinton St, Chicago, Il

RADIO PANELS cut, drilled and engraved te

erder. Motor-holes cut, otc. Best Bakelite, good
work, reasonable prices. Wholesale and retail.
Mail-orders solicited. Prompt service.

Expert radio service and repairing.

Storage batteries repaired and recharged.
Tubes reactivated.

Volney G. Mathison & Co.

660 TwELrFTE STRERT OAKLAND, CALIF.

BROADCAST
SCHEDULES

Corrected Weekly

BROADCAST WEEKLY

433 Pacific Bldg., San Franceisco, Cal
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RADIO DIAGRAMS
(Continued from Page 72)

Probably vou have heard of impedance-
coupled amplification and have listened
to a set incorporating it, but when you
saw a diagram of such an amplifier cir-
cuit it meant nothing to you.

As in the previous paragraphs, it is
not necessary to understand the opera-
tion and theory of the “whole works” to
know it when it is drawn. An impe-
dance-coupled amplifier circuit is shown
in Fig. 12.

Looking it over you will notice that a
single coil tapped in the middle is used
as the coupling device between tubes.
it acting as both primary and secondary.
"This coil symbol represents an autoform-
er, which has the appearance of an or-
dinary transformer outwardly, but with

If you succeeded in answering the
above questions you have actually dis-
sected a fairly complicated hook-up.

The reader would probably desire to
learn the merits and disadvantages of the
circuits mentioned in this article, so we
will give them with the understanding
that they will apply to the various cir-
cuits only as a general guide, owing to
the many factors involved.

The non-regenerative circuit in Fig. 2
will give exceptionally clear, but not
strong, signals without any howls while
tuning. The regenerative hookups of
Figs. 3 and 4 will give much stronger
signals, more distance, more selectivity
than the non-regenerative, but will howl
badly in the hands of an inexperienced
operator, and the neighbors will pick up
the howls radiated by these sets.
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Fig. 13, Four Tube Roberts Circuit.

three instcad of four connections. Ob-
serve the similiarity of this system with
the resistance-coupled in Fig. 11; the
autoformers being in the place of the
plate resistances. The rest is practically
the same.

If you have absorbed the foregoing
simple non-technical methods, and be-
lieve you are capable of reading ordinary
diagrams, study the circuit in Fig. 13
before you go further, and see if you
can tell if it contains r. f. amplification,
and if so, how many stages? Neutral-
ized? Which tube is the detector? Re-
generative or non-regenerative? How
many stages of a. f. amplification? Will
it get distance? Loud speaker opera-
tion? How many controls? And does
it use an outside or loop aerial?

Try to answer the above questions be-
fore reading the following answers:

It is a four-tube Roberts’ circuit.
Briefly analzed, we sce it has one stage
of neutralized r. f. amplification, re-
generative detector, 1 stage reflexed a. f.
amplification and one stage push-pull
amplification. T'his set is capable of get-
ting distance because of r. f. amplifica-
tion, and a sensitive detector due to re-
generation. It is designed for an out-
side aerial, as no loop aerial symbol is
pictured. The a. f. stages assure us it
will operate a loud speaker.

In the matter of controls, it employs
two variable condensers for tuning, tick-
ler for regeneration (rotor of wvario-
coupler), a variable primary coil and
three rheostats regulating the filament
current for their respective tubes, which
means three major controls and four
minor ones.

Tell them that you saw it {n RADIO
wWwWw americanradiohistorvy com

The three-tube regenerative in Fig. 5
will have the same characteristics, with
additional volume to operate a loud
speaker. The five-tube circuit of Fig. 6
was discussed before,

Reflex circuits, one of which is pic-
tured in Fig. 9, will give good quality
reproduction with excellent volume, and
if well designed will not squeal. As a
rule, reflexes are only fairly selective,
therefore unsuitable for congested broad-
cast areas.

There are many arguments pro and
con, among radio engineers, concerning
the best method of amplification. With
the appearance of the large core trans-
formers on the market, the question now
seems to resolve itself into how much a
person will spend for results.

The upkeep of a two-stage ordinary
transformer-coupled amplifier is com-
paratively low, and if cheap transform-
ers are used the initial cost will be small-
er than with other types, and distortion
will naturally result, This distortion is
minimized by using better transformers.
Resistance-coupled amplifiers give good
quality and little distortion if proper size
coupling condensers aré employed. Three
tubes and more plate voltage (B bat-
teries) are needed to equal the volume
of the two-tube transformer type.

Impedance coupling requires three
tubes also, but there is less drain on the
B-batteries than with resistance coup-
ling. Quality is excellent.

T'he push-pull type usually is one stage
of transformer coupled and one of push-
pull, total of three tubes; and with high
plate voltage will give the most volume
with a minimum of distortion.
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Some circuits utilize two methods of
audic amplification, for instance, one
stage of tramsformer-coupled, and two
stages of resistancecoupled following it.
Another might have two stages of im-
pedance<coupled amplification following
a stage of straight transformer coupled
and so on, The same systems are used
to trace them, as described previously.

Providing the reader has closely fol-
lowed this article, he will be in a po-
sition to experiment with circuits more
systematically, and ought to know what
to expect from a circuit by studying a
dlagram of it

Ordinary bell annunciator wire is ex-
cellent for wiring a receiving set. “This
wire, which is about No. 18, comes with
various colored insulation. Thus, wire
with insalation of one color can be used
to wire the filament circuit, insulation of
gnother color can be used in the plate
circuits, and a third color can be used
for the grid circuits. Using wire with
different colored insulation for the dif
ferent circuits has the advantage that

fnakes the set more simple and casy to |

wire; and makes the tracing down of
trouble in the finished set less difficult.
Connectlons between instruments should
run as straight and direct as possible
Annunciator wire is cheaper than buss
bar and spaghetti tubing, and, when con
mections are run direct, makes much
more cfheient wiring though it does not
make such a fancy-looking job as does
the bus-bar,

Diry cell batteries that are too far run
down o work as filament batteries still
have enough voltage to make good sub-
stitutes for standard C batterics. Very
little current is needed in a C battery;
the voltage being most important. A
dry cell that has been used to light the
filament of a C-299 tube unti} it has
ecome too weak to operite the tube
will usually register about orie volt. Bat-
teries that are bulged out or eaten
through the zinc are no good. Four or
five used dry cells is about the right
fiumber to use with an amplifier employ-
68 90 volts on the plates of the tubes.
It wurn dey cells are used, a onc-half to
two microfarad condenser must be con-
nectad across the batterv to keep the
voltage steady

-

A neat way for the amateur and broad.
cast listener to keep their Q8L cards and
reports of reception cards so they will
be bandy is to file them in a caedboard
or wonden box. The amateur can divide
the QSL cards he has received inta dis-
tricts by regular index cards; and the

ast listener can divide the cards

scknowledging his reception of brondcast

concerts into states. A file with a good

mumber of DX report carde makes an

“yteresting exhibit of the range of o re-
BIVer ot transmifter,

CLAYTON ‘B’ ELIMINATOR

New battery pep every day In the year. Operates directly from light socket.

110-120 voits A.C
.75 Comptete.
Nothing else te buy.

Any Cycle
Works on any set—new or old.
1 ~ets little more then s new set of batteries

Ruggedly built with dependable
tested, quality parts in a hand-
some, heavy steel cabinet

N

Replaces your Radio “*B*’ Batteries

Aerd
Hum
Noise
Attention

Will last for
years.

Gredter volume and sweeter tone.

Costs less than 50c a year to operate.

write Warks on any set up to eight tubes.
Full wave rectification. Taps at 22, 45, 90V. L
Ne wiring changes necessary.
160 Voltsi Maximom
De swasy with battery treubles and expense focever

Sold on a ten day money back guarantee.

Clayton Radio Products Co.

3539 Broadview Rd. Cleveland, Ohio

USE THIS ORDER COUPON NOW

CLAYTON RADIO PRODUCTS CO.
3539 Broadview Rd. Cleveland. Ohio

Name

Addrees

Send literatur

Money enclosed Send C. 0. D

Don’t Neglect
this Vital
Point
of
Contact!

LEAD-IN CONNECTOR

Tapilom

FEW spare moments, a scréw driver, and you have sure,

perfect connection between your aerial and lead-in wire.
No noise, no soldering, no loss of "distance”
due to swinging acrial or corrasion. Tip-
Top cannot work loose.

Jobbers and Dealers, write us!

JAMES F. DOOLAN

MANUFACTURING CORPORATION
36-42 West 47th St.,, New York

Eliminates
Antenna Noise

| New Radio Log Book

and .
AIR LINE DISTANCE MAP

‘ 50c

“"RADIO,” San Francisco

Watch for It

The New 1927 Infradyne Man-
Morey Refunded I you ual will be out on October 15th.

aré not satiefied. It shows how to build Sargent’s

Improved Infradyne Receiver.

Tell them that you saw kit in RABDIO 7%
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Two New, Wonderful Tube Developments

For Voliage Amplifiers
TYPE *G”

M.V 50 Fil. Amp. 0.35
Plate Volts 90-180
Carriaes more power without over-
leading than any other available
High Mu. Average Voltage Am-
plification 20. Average outpui
knpedance 25,000,

For Quality and ¥V olume TYPEH"
Fil. Vv 5.0 Fil. Amp. 0.3
Plate Veits 67-99
FOR DETECTOR with abeolutaly
oo hiss or rushing seund, emit the
Grid Leak and Condenser amd unee
90 Volt “B” with 45 Vel *C”
Battery. Average Mutual Comdws-

940, Prive $3.50

Price $2.50

7’]’[\
Wish CECO Type “G” and Type

“H” subes increased quality and
volume are especially noticeable
in such systems as LYNCH
Power Amplifier and “B” Sup-

Mt UJi

RECEIVER

ply and Brewning-Drake Hoolk. =
/(7» |
You can SEE the difference il

with €C Tubes

The outside of CECO is like other tubes. It is the “know how,”
the care, the scientific skill built into the INSIDE that makes
CECO tubes different and superior as detectors, as amplifiers.
Repeated testing at every stage of manufacture protects and in-
sures the quality of every CECO Tube.

“Best by Test” in the Laboratory

“Best by Performance” in the Home

MEmBeEn

RYMEZAY

C.E. MFG. CO,,Inc.
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RADIO FOR SOUTH SEA
EXPEDITION

Zane Grey, the novelist, is taking his big ¢
schooner, the Fisherman, for a year's cruise
to Australia, New Zealand and the South
Seas (recently made famous by Gilda Grey).
Wilford Deming, Jr., of Los Angeles, is in-
stalling aboard her the finest of long and
short wave radio equipment. There will be
a Navy-Marconi 15 kw. spark on 600, 700
and 800 meters, and a 1 kw. 500 cycle tube
transmitter on the amateur bands of 20, 40
and 80 meters, to be normally operated om
40 meters. The receivers will be as fol-
lows: Grebe equipment throughout, a CR7
for long waves CR6 for commercial traffic
and broadcast reception, and a CRI18 for
the short wave traffic. As the purpose of
this extended trip to the South Seas is more
or less of a scientific nature, the value of
reliable radio communication is evident.
Mr. Deming will accompany Mr. Gray as
radio operator, leaving early in November.
Schedules are now being formulated and i
1s expected that this ship will become a
genter éor ﬁ” radio traffic to and from ships
in the South Pacific ocean. :

U. C. RADIO CLUB

Things at the University of California
Radio Club at Berkeley, Calif., are again in
full swing. Lester D. Culley, ’27, 6ACO, has
been elected president; C. White, 6MP,
hooked the chief Op’s job and J. M. Barnett
was elected secretary. New members were
initiated into the organization at an inform-
al dinner. Everything was conducted in an
orderly, yet underhanded manner, and all
the neophytes stood the test to perfection.
‘The initiation committee consisted of J. Bar-
nett, 6CTI, A. Binnewig, Jr.,, 6BX-6XAA,
and L. H. Sortais, 6ANT. At a short
business meeting held at the conclusion of the
exercises it was decided to buy equipment for
a powerful short-wave transmitter. 6BB is
to be overhauled and will soon be on the air
again with new equipment. The entire mem-
bership intends going down to the Hamfest
to be held at San Jose in October.

INFRADYNE
(Continued from Page 36)

In the original infradyne circuit, the
input radio frequency amplifier tubes
were controlled with the filament rheo-
stat. This means of control is rather
abrupt when the set is lined up and
operating from a small antenna, and if
desired, a smoother control may be had
by the method shown in Fig. 3. In that
circuit, the tube filaments are supplied
with current through a half ampere bal-
last resistor, and the control is accom-
plished with a 500,000 Centralab or
Carter variable resistance inserted in the
B battery lead. A 1 mfd. bypass con-

denser must be connected between the

plate side of this resistance and the fila-

TO keep pOSted on sment to provide a low resistance path for
INFRADYNE the high frequency current.

. 1ST RF 2ND RF { IST DET
suggestions and L L L
Improvements

Why not subscribe now to —
“RADIO” for 6 months at the g
Samp [
special price of $1.00—saving i W 500000 os,,,;%j
you 20%? A- YA» B490 -
Fig. 3. Neav Plate and Filament Circuits for First Tavo Tubes.
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