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(C. P. & A. Photos)

The illustration above shows a class of pupils in Junior High School 61, New York City, receiving a lesson in music which
was broadcast from the Metropolitan Opera House and received in the class room on a Ioud speaker. Emil Buckwald is
operating the receiving set.
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The winding that Kellogg developed,
was found to be most efficient for audio
frequency transformers. Its problems in-
volved the finding of the proper thickness
of paper, the proper kind of insulated
wire to provide the proper number of
ampere turns, and impedence.

To correctly shield these transformers
that they may be mounted in any posi-
tion desired without losses, this brass
shield was designed. It is so arranged
that both sides are interchangeable, lock-
ing together at the base. They are finished
in a handsome maroon enamel.

Transformer of Real

lerit

Amplification
of Entire
Musical

Range
Free from
Distortion

The wires extend through the
Bakelite top, which affords perfect
insulation, and are soldered to the
terminals in plain sight, where they
may be inspected. This also elimi-
nates any possibility of breakage of
transformer leads.

The one-piece laminations of silicon
contain no punched holes, which in many
other transformers causes eddy currents
and losses. The one-piece lamination is
exclusively a feature of the Kellogg trans-
former. It provides an exceptionally true
electro-magnetic core,.

The finished job, of which we are
mighty proud. The leads are soldered to
tinned terminals, which are under nickel
plated nuts over which are placed
knurled nuts. Each binding post is plainly
marked so that it is impossible to make
incorrect connections.

Amplify the pleasure of your radio set by installing Kellogg
audio frequency transformers. Second to none in volume, clarity
and freedom from distortion.

No. 501—Ratio 45 to 1. No. 502—Ratio 3 to 1. Only $4.50 each

Built and Guaranteed by

Kellogg Switchboard & Supply Company

1066 West Adams Street, Chicago
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Fig. 1. Circuit diagram of the amplifier to be used with the Greene concert

lieceiverr. Note the switch and condenser across the secondary of the second
stage. This eliminates distortion on some stations, yet by the switch you
can get the volume that comes without the use of the condenser.

construction and operation of the Greene receiver,

which represents one of the highest types of
regenerative receivers, in that its regenerative action
is smooth. In this article I shall endeavor to describe
a good two-stage amplifier to go with this unit. This
amplifier can also be used with any type of tuner with
good results. Many fans who have for the first time
completed the construction of a one-tube set for Christ-
mas are now desiring more volume on their phones
for distant reception and also good clear loud speaker
operation. And, especially for those who are desirous
for the first time to make such an amplifier, the con-
structional drawings herewith will be a great time
saver in laying out and drilling the panel. A neat,
compact assembly will result if only a little care is
exercised to follow the simple instructions.

Recently there has been a lot of talk concerning the
ratio of transformation in audio-frequency transform-
ers, but do not be misled by such claims. A good trans-
former is a good transformer regardless of its ratio,
since there are many other factors that go to make
a transformer good; such as insulation, care in wind-
ing, good core steel, and the proper magnetic circuit.

IN Rapio WorLp for January 5 I described briefly the

A laboratory test will soon show up a poor transformer.

which will amplify one frequency to a vastly greater
extent than any other. Such a transformer is said to
be selective and, since in the reception of music all
frequencies must be preserved from 15 to approximately
10,000 cycles per second, a selective audio amplifying
transformer will most likely violently distort music
and voice. There is no transformer made that will
amplify to the same extent all frequencies from 15

tep Amplitier for the

‘Concert Receiver
By C. White, Consulting Engineer

to 10,000, but there are some which overcome this fault
and do present as near true tone amplification as it is
possible for the average ear %o detect.

The actual wiring of a two-stage amplifier is really
very simple; the big job is drilling the panel and laying
out the apparatus. Fig. 1 shows clearly the actual
electrical connections involved, and Fig. 2 illustrates
the arrangement of the apparatus and the electrical
bus wiring. The general relation of the panel front
to the assembled amplifier is shown in Fig. 3. In order
to save time in panel drilling the plan of the drilling
is given in Fig. 4 and it is advised that you purchase
your panel and take it to a machine shop and have it
drilled in accordance with this plan unless you are
equipped for such a job at home. The construction of
the supporting bracket for the transformers and tube
sockets is given in Fig. 5. It is now possible to pur-
chase strips of sheet inetal, either brass or aluminum,
already bent in a shape which will serve the purpose
just as well. In fact, many radio dealers now are carry-
ing in stock, completely assembled, the two transformer
units, including the transformer, socket and rheostat,
all mounted on the type of supporting shelf shown in

Fig. 2. Back panel view of the completed Greene amplifier, Note the manner
in which the sockets, transformers and rheostats are mounted to save
space and eliminate the heretofore necessary baseboard.
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Fig. 5. Therefore, you can minimize the actual work
connected with the assembly by buying these units
which sell for only a trifle more than the cost of the
parts separately. The complete parts needed for this
amplifier are:

1—Panel, 8"x8"x4"....... $2.00 (Radion)
3—Telephone Jacks........ 240 (Double circuit)
2—Rheostats ............. 300 (25ohms)
2—Tube sockets........... 200 (Lively contacts)

2—Audio Transformers.... 10.00
1—05 mfd. condenser..... .50
2—Metal supports........
.—Screws, wire, etc.....

Total (without cabinet) ..$22.50 (Not including tubes & batteries)

The prices quoted above are list prices on standard
apparatus, and you can rest assured that $22.50 wili
be the maximum price.

Returning to the diagram of the amplifier as shown
in Fig. 1 there is only one point wherein this amplifier
differs from standard construction practice. That is in
the use of a rather high capacity condenser across the
secondary of the second audio-frequency amplifying
transformer (P-2:S-2). A switch arm mounted on the

(Standard make)
(See following)
(See Fig. 5)

front of the panel allows the operator to choose whether
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Fig. 3. Front panel view of the Greene amplifier. It is well balanced and

can be used on any receiver. The switch for the condenser across the

secondary is located directly in the center of the panel, between the two
rheostats.

NN

this condenser be shunted across the winding S-2 or
be thrown completely out of the circuit. By placing
the switch on the tap marked T the condenser is not
connected in the secondary circuit, and by placing the
switch arm on the tap P the .05 mfd. condenser is
electrically in the circuit. This condenser is a special
paper insulated telephone type having a capacity of
.05 mfd., made by the Federal Tel. & Tel. Co.

In the first part of this article it was mentioned that
an ideal transformer for audio-frequency amplification
would be one that would amplify all frequencies of
music to the same relative extent. But such a trans-
former is not quite possible since all transformers have
a slight tendency to highly amplify the high frequency
notes and neglect to properly amplify the very low
frequency notes. This defect has been especially no-
ticeable when a second stage of amplification is tried
with some transformers, the results being a tin-pannish
sounding reproduction. The .05 shunting condenser
automatically cuts down the amplification of the high

frequency notes while the low frequency notes are
allowed to pass on undiminished in amplitude. This
produces a nice evening up of the tone train, thus
killing the tin-pannish sound of the music, and at the
same time giving a full tone rounding sound .owing
to the preservation of the relative magnitude of the
various frequencies composed in the music.

Although it is possible to operate this amplifier from
the same common “A” and “B” batteries that are em-
ployed with the detector unit, I deem it most advisable
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Fig. 4. Panel layout with all dimensions given. This makes a very fine
looking panel, and if finished off carefully will give a unit amplifier that is
extremely handsome as well as efficient.
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Fig. 5. View of the mounting for the sockets, transformers and rheostat,
with all dimensions accurately marked.. It should be made of fairly heavy
sheet brass or copper.

to operate on a separate set of batteries completely,

[if it be enconomically feasible to accomplish the same.

This will not only mean sharper tuning, but will mean
less extraneous noise and better quality. The cost
of separate “B” batteries is not prohibitive since the
detector tube generally requires only one 2214 volt
block for operation, but the cost of separate storage
“A” batteries would entail quite a heavy initial and
maintenance charge. To overcome this strong ob-
stacle, I would recommend that the dry cell UV199
or €229 tube be used as a detector.
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Amplification with the Crystal Detector

By Leroy Western
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Fig. 1. One stage of radio-frequency in the form of an untuned vacuum
tube circuit, with the tuning being done in the immediate detector circuit.
This gives the “common crystal detector” a much greater range.

very general use, the crystal detector has prac-
tically been discarded for all general purposes
where long distance reception or loud signals are de-
sired. This is not as it should be. The vacuum tube
detector is a comparatively poor rectifier when it comes
to quality of the received signals, although of course
it makes them much louder. The crystal detector, in
any one of its many forms, will give much clearer and
better signals. For this latter reason, the experimenter
will find it well worth while to try out one or more
of the circuit diagrams' illustrated herewith, and the
writer assures him that he will be repaid for his trouble.
Before describing the circuits it would be well to
mention a few of the crystal detectors which will give
good results. Galena, of course, is very sensitive, but
has the one drawback of not being very stable in ad-
justment, as a very fine cat whisker with a slight pres-
sure must be used. However, in the circuits shown in
Fig. 1 or Fig. 2 it will give very satisfactory results.

S INCE the vacuum tube has of late come into a

Vario- Defector

Coupler

4

Silicon, which must be of the fused type, may be used
to great advantage when the contact is made to it
with a sharp point and a fairly heavy pressure. Pho-
nograph needles make a very good contact point for
silicon. Carborundum, a product of the electric fur-
nace, is exceedingly stable in adjustment and when a
good piece is found, rectifies very well. The bright,
grayish-blue crystals usually give the best results.
When this material is used, it is well to use several
sharp points in simultaneous contact with the surface.
Here, again, old phonograph needles will be found very
satisfactory.

Another form of detector which combines rugged-
ness with sensitiveness is that known as the Perikon.
This consists of two crystals in contact with each other.
They are copper pyrites and zincite. Almost all cop-
per pyrites crystals are sensitive when used in this
connection, so only one need be mounted. In the op-
posing cup, several crystals of zincite should be placed,
as they vary somewhat in their detecting qualities,

Another mineral which is hot very well known, but
which can be obtained fairly readily and which will give

Crystal Detectfor
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Coupler
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% Fig.2
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Fig. 2 A more efficient form of the circuit shown in Fig. 1, but with the
tuning done in the tube circuit and a transformer wused to step up the
signals in the detector circuit.
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Fig. 3. A three-tube circuit for fine results. It uses one stage of radio- {requency amplification, crystal detector and two stages of audio-frequency.
" For better results the condenser in the crystal detector circuit should be variable. Synthetic crystals give good results if a good one is used.
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Fig. 5. Therefore, you can minimize the actual work
connected with the assembly by buying these units
which sell for only a trifle more than the cost of the
parts separately. The complete parts needed for this
amplifier are:

1—Panel, 8"x8"x14"....... $2.00 (Radion)
3—Telephone Jacks........ 240 (Double circuit)
2—Rheodstats ............. 3.00 (25 ohms)
2—Tube sockets........... 200 (Lively contacts)
2—Audio Transformers.... 1000 (Standard make)

1—05 mfd. condenser..... .50
2—Metal supports........
.—Screws, wire, etc.....

Total (without cabinet) ..$22.50 (Not including tubes & batteries)

The prices quoted above are list prices on standard
apparatus, and you can rest assured that $22.50 wili
be the maximum price.

Returning to the diagram of the amplifier as shown
in Fig. 1 there is only one point wherein this amplifier
differs from standard construction practice. That is in
the use of a rather high capacity condenser across the
secondary of the second audio-frequency amplifying
transformer (P-2:5-2). A switch arm mounted on the

(See following)
(See Fig. 5)

front of the panel allows the operator to choose whether
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Fig. 3. Front panel view of the Greene amplifier. It is well balanced and

can be used on any receiver., The switch for the condenser across the

secondary is located directly in the center of the panel, between the two
rheostats,

this condenser be shunted across the winding S-2 or
be thrown completely out of the circuit. By placing
the switch on the tap marked T the condenser is not
connected in the secondary circuit, and by placing the
switch arm on the tap P the .05 mifd. condenser is
electrically in the circuit. This condenser is a special
paper insulated telephone type having a capacity of
.05 mfd., made by the Federal Tel. & Tel. Co.

In the first part of this article it was mentioned that
an ideal transformer for audio-frequency amplification
would be one that would amplify all frequencies of
music to the same relative extent. But such a trans-
former is not quite possible since all transformers have
a slight tendency to highly amplify the high frequency
notes and neglect to properly amplify the very low
frequency notes. This defect has been especially no-
ticeable when a second stage of amplification is tried
with some transformers, the results being a tin-pannish
sounding reproduction. The .05 shunting condenser
automatically cuts down the amplification of the high

frequency notes while the low frequency notes are
allowed to pass on undiminished in amplitude. This
produces a nice evening up of the tone train, thus
killing the tin-pannish sound of the music, and at the
same time giving a full tone rounding sound owing
to the preservation of the relative magnitude of the
various frequencies composed in the music.

Although it is possible to uperate this amplifier from
the same common “A” and “B” batteries that are em-
ployed with the detector unit, I deem it most advisable
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Fig. 4. Panel layout with all dimensions given. This makes a very fine
looking panel, and if finished off carefully will give a unit amplifier that is
extremely handsome as well as efficient.
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Fig. 5. View of the mounting for the sockets, transformers and rheostat,
with all dimensions accurately marked.. It should be made of fairly heavy
sheet brass or copper.

to operate on a separate set of batteries completely,
[if it be enconomically feasible to accomplish the same.
This will not only mean sharper tuning, but will mean
less extraneous mnoise and better quality. The cost
of separate “B” batteries is not prohibitive since the
detector tube generally requires only one 2214 volt
block for operation, but the cost of separate storage
“A” batteries would entail quite a heavy initial and
maintenance charge. To overcome this strong ob-
stacle, I would recommend that the dry cell UV199
or C229 tube be used as a detector.
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Fig. 1. One stage of radio-frequency in the form of an untuned vacuum

tube circuit, with the tuning being done in the immediate detector circuit.
This gives the “common crystal detector” a much greater range.
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very general use, the crystal detector has prac-
tically been discarded for all general purposes
where long distance reception or loud signals are de-
sired. This is not as it should be. The vacuum tube
detector is a comparatively poor rectifier when it comes
to quality of the received signals, although of course
it makes them much louder. The crystal detector, in
any one of its many forms, will give much clearer and
better signals. For this latter reason, the experimenter
will find it well worth while to try out one or more
of the circuit diagrams' illustrated herewith, and the
writer assures him that he will be repaid for his trouble.
Before describing the circuits it would be well to
mention a few of the crystal detectors which will give
good results. Galena, of course, is very sensitive, but
has the one drawback of not being very stable in ad-
justment, as a very fine cat whisker with a slight pres-
sure must be used. However, in the circuits shown in
Fig. 1 or Fig. 2 it will give very satisfactory results.

S INCE the vacuum tube has of late come into a
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Silicon, which must be of the fused type, may be used
to great advantage when the contact is made to it
with a sharp point and a fairly heavy pressure. Pho-
nograph needles make a very good contact point for
silicon. Carborundum, a product of the electric fur-
nace, is exceedingly stable in adjustment and when a
good piece is found, rectifies very well. The bright,
grayish-blue crystals usually give the best results.
When this material is used, it is well to use several
sharp points in simultaneous contact with the surface.
Here, again, old phonograph needles will be found very
satisfactory.

Another form of detector which combines rugged-
ness with sensitiveness is that known as the Perikon.
This consists of two crystals in contact with each other.
They are copper pyrites and zincite. Almost all cop-
per pyrites crystals are sensitive when used in this
connection, so only one need be mounted. In the op-
posing cup, several crystals of zincite should be placed,
as they vary somewhat in their detecting qualities.

Another mineral which is not very weil known, but
which can be obtained fairly readily and which will give
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Fig. 2 A more efficient form of the circuit shown in Fig. 1, but with the
tuning dome in the tube circuit and a transformer used to step up the

signals in the detector circuit.
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Fig. 3. A three-tube circuit for fine results. It uses one stage of radio- {requency amplification, crystal detector and two stages of audio-frequency.
"For better results the condenser in the crystal detector circuit should be variable. Synthetic crystals give good results if a good one Is used.
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good results under all conditions is that called molyb-
denite. It resembles very much several layers of lead
foil compressed together and in fact the layers can be
separated easily. This substance is usually placed be-
tween two flat surfaces and tightly compressed, al-
though occasionally a point may be used with good
results.

Aside from the crystals mentioned there are, of
course, the many synthetic types which have recently
found their way into the American market. Any can
be satisfactorily used in all circuits, although it has
been found that they deteriorate considerably during
use. In any event, after a crystal detector has been
exposed to the air for a considerable length of time,
the surface should be washed with carbon bisulphide
or alcohol and allowed to dry. Another point to re-
member in the use of crystals is not to handle them
excessively, as the natural oil of the skin will quickly
coat the sensititive surfaces and render the crystals use-
less until they are washed. Whenever crystals are
mounted, solder must not be used, but an alloy fusing
at a low temperature should be employed. This metal
can be obtained at any radio supply store.

Considering Fig. 1, we find a rather unusual type of
radio receiving set, inasmuch as the amplifying vacuum
tube is connected directly to the antenna without any
tuning device whatsoever. In this circuit it is found
that the tube amplifies all incoming signals, which are
then tuned by the variocoupler so that the one desired
may be selected. In this case, a standard variocoupler
of ample size to tune to all the desired wave lengths
may be used. In some cases, where the primary is too
small for this work, it will be found an advantage to
shunt a .0005 mfd. variable condenser across the pri-
mary or stator. This will bring up the wave length
considerably. When this latter trick is used, a .001
mfd. condenser should be substituted for the one shown
in parallel with the rotor. In the circuit shown in Fig.
1, any standard type of amplifying tube may be used.
The UV199 dry cell tube will give excellent results, as
it is a very good radio-frequency amplifier. The po-
tentiometer is not always necessary in this circuit, but
should be tried so that the most efficient results will
be found.

In case the experimenter has a radio-frequency ampli-

fying transformer on hand that he may desire to try
in connection with a crystal detector, he will find a
diagram for the same in Fig. 2. Here a variocoupler
is used to tune the antenna circuit and the rotor is con-
nected directly to the radio-frequency amplifying tube.
The variable condenser tunes the secondary circuit.

Any standard form of radio-frequency amplifying
transformer will give good results in this circuit, but
it must be designed to cover the band of wave lengths
which can be tuned in with the variocoupler. Some of
the transformers on the market to-day are very in-
efficient in this respect, as they do not begin to cover
the band their makers claim for them. It may be nec-
essary to try two or three different radio-frequency
transformers before the correct one is hit upon, but
when once found and placed in use as shown in Fig. 2,
a set will be had which will combine DX reception
equal to, and in most cases greater than, that found
in an ordinary one-tube set, with the addition that the
received signals will be much clearer and free from
the distortion usually found when a vacuum tube de-
tector is used.

For an all-round set which will receive over fairly
long distances and give good results on a loud speaker,
the circuit shown in Fig. 3 should be employed. This
makes use of one stage of radio-frequency amplifica-
tion, a crystal detector and twaq stages of audio-fre-
quency amplification. A single circuit jack is shown
in the last stage of audio-frequency, as most amateurs
will desire to use this set complete as shown. With
this single circuit jack either a loud speaker or a pair
of phones may be plugged into the circuit. The phones
should be used in the “wee small hours” of the morn-
ing when DX reception is being tried for. The loud
speaker can be plugged in when stations within a radius
of 1,000 miles are transmitting and it is desired to
listen in to their programs.

It is not advisable to use the so-called fixed or per-
manent detectors in any of these circuits, as in the
writer’s experience they have not given satisfactory re-
sults when used in connection with vacuum tubes. A
detector should always be used which can withstand
a fairly strong amount of current, as the received sig-
nals will be built up to quite a degree by the radio-
frequency amplifier.

Conference to Minimize Spark Interference

Held in New York City

ond District, called a conference which met on
January 11, in Room 328, Custom House, New
York City, to consider the interference due to commer-
cial and Government spark stations using the 450
meter wave length for commercial traffic.
Representatives of many of the broadcasting com-
panies, commercial radio telegraph companies, the
Canadian Marconi Co., the British Marconi Co., and
C. P. Edwards, of the Canadian Department of Marine
and Fisheries, and members of the press were present.
It was stated that although the broadcasting regula-
tions permit the use of the 450 meter wave for traffic
during certain periods, that the use of this wave dur-
ing the broadcasting hours had been prohibited except
on certain occasions. Abandoning this traffic on that
wave length was discussed and several suggestions
for the general improvement of the situation were
called to attention, such as a much wider use of CW
instead of the spark, and also the handling of all mes-
sages on higher wave lengths.

Ei RTHUR BATCHELLOR, Radio Supervisor, Sec-

According to Mr. Batchellor, broadcasting has nearly
reached the saturation point, and is now on a firm
basis. Interference that was tolerated some months
ago can not be permitted now. Immediate action was
promised and the near future will see the most effica-
cious suggestions acted upon in a manner that will
remove all interference now being experienced from
that source.

Radio World’s Complete List
of Broadcasting Stations

In RADIO WORLD of January 5th and 12th appeared a
complete list of the broadcasting stations of the United States,
Canada, Cuba, and Porto Rico, corrected to January 1, 1924.

In our next week’s issue, dated January 26, this list will be re-
published and corrected to the time of going to press.

Order next week’s issue in advance, and thus be sure of getting
the most up-to-date list of broadcasters.
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Amateur Radio Connects
Neah Bay to Mainland
During Storm

POKANE, WASH.—While the
waves sweeping to shore in the
teeth of a terrific storm on the
northwest Pacific coast were gradu-
ally eating away the underpinnings
of a cannery located in a lonely
stretch of woods at Neah Bay, A.
A. McCue, superintendent of the
Neah Bay Branch of the North-
western Fisheries Co., using an
amateur radio telegraph station,
sought help from the company’s
main office at Seattle through an
amateur radio station in this city.
His urgent call addressed to his
father, P. H. McCue, general man-
ager and vice-president of the fish-
eries, was received here and relayed
by way of the Western Union by
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(C. International Newsreel)
Two énormous steel radio towers being erected

on the Edison Building, Boston, Mass. These
people will erect and maintain one of the
largest broadcasting stations in the Eastern
part of the United States, supplying the fans
with a good variety of fine programs.
another amateur, Carlos Yerian of
this city. The scene at Yerian’s sta-
tion, 7GI, from the moment that he
caught the first call is graphically
described by F. M. Curtis.

“Huh, that’s a new one on me,”
muttered 7GI to himself as he
turned on the filaments of his two
five-watters preparatory to answer-
ing 7IP’s (McCue’s) general in-
quiry, which was liberally sprinkled
with the word urgent. “Wonder
who this bird is anyway? Don’t re-
member hearing his call before.
Well, here is where we get acquain-
ted.” 7IP, 7IP, 7IP de 7GI, 7GI,
7GI, QRA? QTC? k.

“GM OM QRA, Neah Bay, Wash.”
came the answer, “vy urgent, bad
storm here—all communication cut
off. Must get mainland.

“Hr nrl fm A. A. McCue, Neah
Bay, Wash. to P. H. McCue, North-
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(C. Foto Topics) ]
Anmn Pennington, of the Ziegfeld Follies, who
is conducting a little DX campaign of her
own, listening in in the “wee sma’ hours” on
her new receiver that Santa left on the even-
ing of December 24, 1923, Because of the fact
that the steam went down, the fur coat was
a necessary adjunct during the recent cold
spell.

western Fisheries Co., Seattle,
Wash.” There followed a long mes-
sage, giving in detail a description
of the damage which was being
caused by the storm, added to which
was a note saying that the batteries
supplying current to the transmitter
were giving out.

From his little shack in this city,
7GI joined Neah Bay to the rest
of the world and again gave amateur
radio a chance to prove its value in
an emergency. The message was
forwarded immediately.

Argentina Radio Demand
Increasing

NTEREST in radio is active and
i1s increasing in Argentina, ac-
cording to cable advices from Trade
Commissioner Brady at Buenos
Aires. The “estancias” in the coun-
try districts are asking for the
larger types of receiving sets to en-
able them to listen in on the broad-
casting from Buenos Aires.

(C. Underwood and Underwood)

Ec!ward W. Bok, of Philadelphia, retired

editor and donor of the famous “Bok Peace

Award,” broadcasting from WEAF the win-

ning plan in his $100,000 prize competition.

His speech was broadcast by several sta-
tions of the Bell system.

Mexican Radio Regula-
tions

TN Mexico permits are required

for erecting transmitting sta-
tions, and listeners-in are required
to keep “mum” when government
messages are heard.

Operation of radio receiving sets
in Mexico is still governed by the
provisions of the decree of 1916,
according to the Mexican Secretary
of Communications, says Assistant
Trade Commissioner H. B. Mac-
Kenzie. A permit must be secured
from the Department of Communi-
cations before the station can be
established, a penalty of 500 to 1,000
pesos and from 1 to 11 months’ im-
prisonment being provided for vio-
lation of this requirement. Provi-
sion is also made for the punishment
of persons who, hearing a trans-

To fittingly celebrate the twentieth anni-
versary of the flight of the first airplane, the
Crosley Mfg. Co., Cincinnati, sent aloft a
’plane equipped with a high power receiver
and loud speaker with power amplifier. While
it was hundreds of feet up in the air, it gave
the people a radio program from the Crosley
station, WLW,

mitted message of the government,
disclose it.
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Naval Radio Men Must Be
Typists

ODERN radio methods are
I employed in the Naval Radio
Central at Washington, and nine
radio men, who recently reported
for service with the fleet, found
that they had to learn to type mes-
sages. Although these men passed
speed and accuracy tests of 18 or 19
words in code and 22 to 23 words
in plain English, not one of them
could copy on a typewriter, believ-
ing that the old pencil and paper
method was still used. They were
soon disillusioned, and set to work
learning the standard keyboard so
that they could typewrite messages,



P RADIO WORLD

Why Some Receiving Tuners Are
Not Selective

By John V. L. Hogan

through station WEAF, New York City, John

V. L. Hogan, past president of the Institute
of Radio Engineers, recently made an address on the
above subject during which he said:

“The coils and condensers in a radio receiver are
used to get the effects of electrical tuning, so that
the signals arriving at some desired wave frequency
can be selected from interfering signals carried by
waves of other frequencies. By properly adjusting
a variable condenser or a variable inductor (which is
the engineering name for a coil) you can cause its

C ONTINUING his popular series of radio talks

circuit to become an easy path for currents produced-

by the WEAF waves of 610 kilocycles frequency, for
example, and at the same time a hard road for cur-
rents of other frequencies to traverse. A different
setting of the condenser or inductor dial or switch
will permit currents of WOR’s frequency, 740 kilo-
cycles, to flow easily, and similarly other adjustments
correspond to the wave frequencies of other stations.

“The variation of condensers and inductors in a
radio set corresponds fairly well to changing the tension
and weight of a piano string. Such an adjustment
by changing the tuning, changes what is called the
‘natural frequency’ of the radio tuner or the musical
string. This natural frequency is at the rate of vibra-
tion which is the easiest for the tuned system. If we
tune a piano string to the frequency of 256 cycles
per second, which is the pitch of middle C, it will give
off a note of that frequency whenever it is disturbed
or struck. That Mappens because tuning the string
to 256 cycles is nothing more than making its natural
frequency 256 cycles, so that its easiest or natural
rate of vibration is 256 cycles per second.

“The most interesting thing about this adjusting of
natural frequencies is that it works both ways. Not
only does a musical string give off a note of its natural
frequency when it is strongly struck or plucked, but
it will pick up and start vibrating in resonance with
a separately-produced sound of its natural frequency.
If you tune two strings of a guitar to the same note,
that is, so that they have the same natural frequency,
you can make a simple experiment to demonstrate
this. Pluck one of the two strings and immediately
stop it from vibrating by putting your finger on it;
you will then find that the second string has picked
up the vibrations of the first and is carrying them on,
as you can readily prove by touching the second string
with your finger and noting that the sound stops. If
you try this experiment with the second string a little
out of tune from the first, that is with a somewhat
different natural frequency, you will find that the
second string does not pick up the vibrations of the
first. Of course, that is becaise the natural frequency
of the second or ‘receiving’ string is then not the
same as the sound frequency of the first or ‘sending’
string. )

“You may wonder what this has to do with radio.
It is not hard to see how the first string may be com-
pared to a radio sending station, and how the sound
waves which the string gives off are in one sense like
the radio waves sent out by the radio transmitter. In
this same sense, then, the second guitar string is like
a tuned radio receiver. This analogy may be clearer

to you if we trace it step by step, so let us consider
the sound waves first:

“When the first guitar string is plucked, it vibrates
at its natural frequency and produces sound waves
of that same frequency. The sound vibrations travel
to the second string, if this second string is tuned to
the original frequency the arriving waves will set it
into resonant vibration at their own frequency. If
the natural frequency of the second string is not the
same as that of the arriving waves, it will respond
relatively feebly or not at all.

“Now for the analogous radio case: When the radio
transmitter is operated, it oscillates at its character-
istic frequency and produces radio waves of that same
frequency. The radio waves travel to the radio re-
ceiver; if the receiver is tuned to the original frequency
the arriving waves will set it into resonant vibration
at their own frequency. If the natural or tuned fre-
quency of the receiver is not the same as that of the
arriving waves, it will respond relatively feebly or
not at all.

“Thus we have a simple acoustic or musical example
of what tuning is and how it can be used to select
wave-vibrations of any desired frequency. The prin-
ciples are the same as those that underlie radio tuning,
the only differences being in the details. Sound waves
are mechanical and usually occur in air, they are of
audible frequencies, or say between 16 cycles and 16,000
cycles per second. Radio waves are electrical and
travel through space, not requiring even air to carry
them. Their frequencies are ordinarily so high that
they cannot be heard directly, or say from 10 or 15
kilocycles on up to thousands of kilocycles.

“The question that naturally comes up now is why,
if the musical string will respond resonantly only to
a wave of its own frequency, a radio receiver will
respond to waves of frequencies different from the
one to which it is tuned. We all know that the un-
fortunate fact is that many radio receivers do bring
in interference; a good many of you who are listening
to me now are at the same time hearing interfering
signals that are carried to you on waves having fre-
quencies quite different from WEAF’s value of 610
kilocycles. Yet it is fair to assume that all your
receivers are tuned to 610 kilocycles.

“The answer to that question lies in what I called
the ‘pitch-sense’ or selectivity of the receiver. Some
receivers are capable of selecting a relatively narrow
group of wave frequencies centering about a single
definite value; others let in many wave-frequencies in
addition to the one which is desired. For instance, a
good receiver tuned to 610 kilocycles will admit prac-
tically nothing from waves of 600 kilocycles or 620
kilocycles (which are respectively 10 kilocycles below
and above the central or resonant value¢ of 610 kilo-
cycles). On the other hand, a poorly sclective recejver
that is tuned to 610 kilocycles may also admit current
from waves as much as 100 kilocycles below and above
the resonant value or from 510 to 710 kilocycles. As
you can easily see, such a receiver when tuned to
WEAF might also pick up signals from WJZ on 660
kilocycles although it would probably exclude inter-
ference from WOR on 740 kilocycles.” -
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WORLD NEWS HAPPENINGS BRIEFLY
PHRASED FOR OUR BUSY READERS

(C. Photonews)

A test was recently made, in the New York Vehicular tunnel now being
constructed under the Hudson River, to determine if radio signals would
penetrate a solid steel structure many feet under the river’s bed. To the
surprise of G. Y. Allen, well known radio engineer, and many other radio
experts signals were received on a six-tube loop receiver with remarkable
volume, and the loop retained its directional effects in part.

What is needed to make life both compact and comfort‘able is
a combination radio set and folding bed—New York Tribune.
Lok % %

Alexandre Gustave Eiffel, builder of the Eiffel Tower for the
Paris Exposition in 1889, died recently in his ninety-second year.
The tower was 984 feet high, and for several years past has been
used as a radio broadcasting statign.

As the result of an arrangement just completed between La
Presse, the Montreal French daily, the Mount Royal Hotel and
the Marconi Wireless Company of Canada, the wonderful dance
music of the Mount Royal Hotel orchestra will be broadcast
hereafter through La Presse‘ st:ttign, CKAC.

The audience at the Republican National Convention in Cleve-
land next June is going to be the largest ever to hea