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'Kadiotorial Comment
Ever since the advent of radio broadcasting there has
been a strong demand for receivers which could be operated
directly from the alternating current light
The A.C. socket. This was established as one of the
Receiver major objectives to be attained by set designers. Its practical accomplishment by several
different methods is greatly to the credit of those who attacked the problems.
In this issue of RADIO are presented the full details as
to how a.c. operation has been perfected by various manufacturers. As an introduction to these technical details a
general statement of the problem and a comparison of the
several methods which have been adopted to solve it may
be of interest and value to many readers.
The original vacuum tube required direct current for the
proper functioning of each of its several elements. Relatively heavy current at low voltage was needed for filament
supply. The plate supply called for relatively high voltage
and small current drain. The grid required different voltages
for different purposes but negligible current. So far as plate
and grid voltages are concerned, the requirements of the
newer types of tubes are the same as before. But several of
them have been especially designed to use low -voltage alternating current for filament supply.
These a.c. tubes threaten to revolutionize the radio industry and have already seriously injured the business of
many concerns whose products were not adapted to their
use. Likewise there have been corresponding gains for those
who were prepared for the change. The main point at issue,
and one frequently overlooked by the layman, is that direct
current is still required for plate and grid operation, even
where alternating current is used for filament supply.
Furthermore, except for convenience, none of the described
methods for converting alternating to direct current, has
any advantage over dry batteries, when all factors are taken
into consideration.
That the task of converting a.c. to d.c. was first successfully accomplished for plate and grid supply was due to the
small current requirements for these purposes as compared
to the heavy current drain for parallel filament connections
in multi -tube sets. Not only are most of the available rectifying devices limited to less than three amperes capacity, but
also are most of the filters employed to remove the a.c. component from the pulsating continuous current furnished by
the rectifier, except at almost prohibitive expense.
But for furnishing the required plate and grid voltages,
rectified and filtered a.c. is eminently satisfactory, especially
for the higher voltages needed for power tubes. While few
of the commercial devices completely eliminate the a.c. hum,
this is not sufficient to bother the average listener who real-

izes that some extraneous noises have always accompanied
the mechanical reproduction of sound. Furthermore, by going to some additional expense in larger capacity condensers
or push-pull audio amplification, it is possible to make this
hum inaudible to the most fastidious.

Where the current drain for parallel connected filaments
is not too heavy and where absolute steadiness of voltage
output is not imperative, the A battery eliminator has recently come into successful use. Furthermore, by connecting
the filaments in series instead of in parallel it is possible to
secure satisfactory operation from low -current high -voltage
rectifiers and filters, as has been demonstrated by several
leading manufacturers.
But as neither of these useful expedients seemed to fully
satisfy the public demand, the tube manufacturers liberated
the a.c. filament (but d.c. plate and grid) tube from their
laboratories, possibly before it had been perfected as fully
as will be later models. The appearance of these tubes and
of sets to use them, caused a veritable stampede from the
battery-operated tubes and sets.
Today, every buyer seems to want an a.c. set, not because
it gives any better selectivity, sensitivity or tone quality,
but because the average user is too lazy or too ignorant to
take care of a storage battery. Most of the manufacturers,
jobbers and dealers are agreed that it is here to stay and are
diligently trying to perfect its minor defects.
Undoubtedly new and improved types of a.c. tubes will
be developed for various special purposes, just as have d.c.
tubes. A shielded grid tube for a.c. filament operation is in
the offing as a more efficient r.f. amplifier than the present
a.c. tube used for that purpose. A new heater type designed
for longer life than those first marketed will also soon be
available.
The filaments of all the present power tubes used as audio
amplifiers may be heated with raw a.c. with but slight hum.
This can be eliminated by push-pull connection. But, contrary to generally -accepted opinion, such push-pull connection does not also double the lower output. In fact, carefully
conducted tests have proved that push-pull connection of
two tubes gives but 1.1 times .the power output of a single
tube with the same plate and grid voltage.
The availability of a.c. tubes has also created a demand
for means of converting d.c. sets for a.c. operation. This
may readily be done at slight expense and trouble so that
old sets can thus be brought up-to-date if desired. But the
wise man, in our estimation, is he who takes advantage of
the present low prices of d.c. sets and accessories. A battery-powered set gives just as good results today as the
latest a.c. model.

Radio-The Aladdin of The Navy
By

C. K. Spencer

ITH the recent announcement
that the Navy is interested in

the development of a system
of transferring pictures by radio from
scouting aircraft direct to commanding
admirals afloat, attention of radio enthusiasts again has focussed on the sea
and air services. Though it is not generally known, the Navy was the prime
mover in the development of the transmission of pictures by radio, as it was
in the development of radio telephony
and, still earlier, of radio telegraphy.
Now it is intended to use radio to
convey pictures of a vast sea front, as
seen from an aircraft, direct to the admiral directing the tactics. It follows,
that this method will also be of extreme
value to the scouting lines of surface
vessels. The idea is to have the planes
take, develop and print the pictures in
flight, then immediately transfer them
to the surface flagship. At present, they

are taken and developed, but not printed. The negatives are sent to the surface either by means of small parachutes, or by the plane's alighting alongside a cruiser or battleship to transfer
film.

Several battleships have been equipped with picture transmission apparatus
and further equipment will be added as
funds become available. By this means
a flagship could transmit a graphic plan
of attack or a captured enemy plan
could be sent in picture form.
This news, coming hard on the heels
of the announcement of general Naval
operations between the mainland United
States and the Hawaiian Islands, to begin in early April, arouses some curiosity
as to what methods are at present in
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Radio -Directed Attack by Torpedo Planes on Ships Concealed in Smoke. A Torpedo
Plane (Right) Is Escaping a Fighter (Upper Left) Which Is About to Attack a
Bomber (Lower). Two Parachutes Are Proceeding Seawards.

use to attain speed of operation of the
fleet and successfully maneuvre it so
that the greatest possible advantage is
to be had when it finally discloses its
presence to the enemy.
Efforts to lessen interference with
civilian broadcasting stations led to the
adoption of more selective transmitters
and the more efficient operation of the
forces afloat. Improvements in the land
stations, with the gradual elimination of
the Navy's high -power arcs in favor of
the more selective tube installations,
have been slow because of the difficulty
in producing a tube set with all the advantages of the arc for long-distance
transmission. During 1927, two engineers of the General Electric Company
were at the San Diego station changing

Destroyer Radio Room.
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over from arc to tubes. The General
Electric Company stood the expense and
$25,000 in addition for new tubes. If
the station is successful as a tube unit,
and proves to be as selective as expected,
the entire Naval arc system will go over
to tube transmission. But, regardless of
the arc's present disadvantages and its
interference with civilian broadcasting,
it is the basis of the transmission for the
maneuvres of 1928.
The operations between the mainland
and Hawaii will be the greatest ever
conducted. Over a web of radio control,
the fleet of battleships, light cruisers,
destroyers, submarines, aircraft carriers
and aircraft squadrons, will conduct at
least one scouting formation more than
a thousand miles from tip to tip of the
right and left wings, before the converging operation on Hawaii, for the
defeat of an "enemy" fleet off the islands and the reduction of the island defenses. However, prior to the attacks
on the Islands, the Hawaiian radio installation will participate with the San
Francisco radio as a part of the Naval
maneuvering system.
Immediately after the battle fleet receives its "state of war" orders, San
Francisco "NPG" will go on a war basis,
and will be under command of the senior
officer until the fleet leaves San Francisco. San Diego, in the event of accident or simulated accident at San Francisco, will take over control of communications.
At prearranged hours of each day and
night either San Francisco or Hawaii
will begin abruptly on an interminable
transmission in which will secretly appear certain sines. The fleet at sea will

intercept the entire schedules, from four
to six radio men taking each, and from
the entire schedule the ships and officers
will choose the matter of significance interspersed in secret war code. To any
dispatches the fleet will make no reply.
The system is known as the "no-answer"
schedule, and obviates the fleet's pres-

Radio Antennas on "West Virginia."

ence becoming known through the operation of enemy direction finders.
Within the fleet itself short-wave directional radio will be used, except for
the vessels on the scouting line. Only
vessels in company will utilize this
means of communications.
Between 800 and 500 miles from Hawaii, radio traffic to the fleet from NPG
at San. Francisco may continue, but Hawaii will be presumed to be in enemy
hands, and the campaign for taking it
will begin. The fleet will attack from
an unknown direction, probably at night.
To prevent this approach, a vast fan of
submarine and destroyer scouts will be
arranged by the defending forces on a
complicated pattern of movement. They
will attack with torpedoes, and immediately open their radios to warn the
island defences. Aircraft on both sides
will join then in attack and defence, and
on no less than twelve different waves,
radio battle traffic will commence, between aircraft squadrons, and between
air and sea, air and land, and sea and
land, as well as within all the forces of
the fleet.
While the writer would like to indicate
the methods used to hinder the radio
operation by the "enemy," this may not
be done because it is as yet of a secret
nature and probably will become more
so rather than less, as time goes on and
radio tactics become still more vital to

tical application in the operations of Tutuila and Pearl Harbor. Each of these
1928, and American submarines may be latter stations has succeeded in making
guided to their targets by aircraft scout- high -frequency equipment which has
helped greatly in the increased traffic
ing high above the seas.
The entire spark equipment of 38 de- caused by the China situation. This
stroyers has been removed and tube traffic has been relayed across the Patransmitters installed instead. Ten mod- cific without serious delays, and large
ern light cruisers have given up their volumes of routine traffic between Caspark equipment, and the main trans- vite and Pearl Harbor, heretofore remitters are now all of the tube type, as layed through Guam, has been handled
likewise are those on 8 fleet auxiliaries direct between Cavite and Pearl Harbor,
resulting in considerable savings in
and 4 submarines.
While the fleet radio is being devel- power costs and reducing the average
oped in the direction of the tube, it time required by at least 50 per cent for
might be significant to state that the trans -Pacific traffic.
naval engineers still believe enough in
the arc to endeavor to save it. In many
Careful shielding is the secret of sucways it is superior to tube equipment, cess in using the screen grid tube. While
for distance transmission. In order to inter - electrode capacity is practically
preserve the arc set at Hawaii, the Pearl eliminated in this tube, interstage coupHarbor 350 kw. arc transmitter is being ling is not. Each r.f. stage must be inelectromagnetically screened as an ex- closed in completely interlocking heavy
periment in order to try to reduce the shields. Aluminum shields should be at
troublesome interference from arc least .08 in. thick; copper not less than
"mush" and from harmonics. Unless the .05 in. thick. The use of copper facilarc interference can be eliminated or itates soldering of joints. Best results
reduced, it will have to go in favor of are secured by putting "cans" on the
the tube. If the Pearl Harbor experi- tubes and by inclosing the lead which
ment proves sufficiently successful, the connects the plate from one tube to the
high -power arc installations at the other coil of the next in a small grounded
stations will be similarly screened.
metal covering. R.F. chokes and byAn interesting radio experience which pass condensers are necessary in the
may be met by the fleet is the probable plate circuits to prevent coupling througk
co-operative radio tests which have been the battery or eliminator circuits. For
urged by many radio officers for consum- a three -stage amplifier it is also advismation while the fleet is at Hawaii, after able to include chokes in the screen grid
the "battles" have been terminated. leads of each stage. The use of heavy
They desire a test to be made with the shielding, solid construction and cushion
fleet and the island stations at Cavite, sockets minimizes microphonic noises.

success.

vital factor, immediately action
opens, will be the underwater communication between submarines and between
submarines and surface craft. Methods
for radio communication between aircraft and submarines, first successfully
tested in 1920, are now ready for pracA
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All About Alternating Current Sets
A Complete Discussion of Every Phase of The Subject, Including Tubes, Circuits
of Factory Built Models, and Conversion of D. C. Sets
By The Laboratory Staff
THE a.c. set is here to stay, and

with it has come a greatly increased interest in all things concerning a.c. operation. Readers want to
know how the latest factory built sets
are made to operate from the power
circuits without audible hum in the
loud speaker; those experimentally inclined, want information so that they
can build their own a.c. receivers from
parts now on hand; others would like
to learn of the changes necessary in the
present d.c. operated sets so as to install the new a.c. tubes. Much of this
information has been already published
in one form or another, but not under
one head where it may be readily
used as a reference. So it is the purpose
of this discussion to bring out the points
most interesting to the average experimenter, to present the circuits of the
latest factory -built sets, together with
the important features of each, and to
show various means by which old sets
may be converted for a.c. operation.
In publishing the circuits of the factory built receivers, it is interesting to
note that practically all of them were
sent voluntarily by the manufacturers.
It is not so long ago that obtaining authentic circuits of this type was like
pulling teeth, for there seemed to be an
ingrown fear on the part of the manufacturers that someone was going to steal
the circuit and come out with a new set
incorporating their special features. As
an actual matter of fact, such circuits
are an invaluable aid to service men who
are called on to shoot trouble or repair
factory built sets, and who are too often
not equipped with the proper circuit diagrams. They are also of interest to the
man who is well versed in radio circuits,
and would like to know something of the
actual electrical details of receivers
which have been so extensively advertised.
The various definitions of the term
"a.c. receiver" have led to some confusion. For clearness, it is assumed here
that an "a.c. receiver" is one whose tube
filaments are supplied with alternating
c4rrent from the electric light mains,
through a step-down transformer. Those
sets having storage battery type tubes,
but with the filaments lighted from rectified a.c. through the medium of an
A battery eliminator have been aptly
termed "powerized" sets, and this term
will be used here. Of course there is the
exception of the set using series filament
12

wiring and obtaining its power from a
rectifier, commonly called an ABC
eliminator. This is in effect a special
a.c. circuit, and such factory -built receivers as have incorporated this circuit
in their models are entitled to inclusion
in the classification of "a.c. receivers."

A.C. Tubes
HAS previously been published
in more or less detail, there are
five types of tubes now in general
use whose filaments are operated from
raw a.c. through a step-down transformer.
Two of them are used for r.f., detector
and first audio amplifier purposes, and
the other three are used in the power
amplifier stage only. The former include the UX-226, CX-326 oxide coated
filament type, and the UY -2 2 7, CY-3 2 7
heater type. Destined for early use also
is the UX-250, CX-350 type, concerning
which details are published elsewhere in
these columns. The power tubes include
the type 112, UX-171, CX-3 71 and the
AS

UX-210, CX-310.
It is customary to light the filament
of the type 26 tube from a.c. through
a step-down transformer having a secondary winding of 1Y2 volts, and at this
voltage the tube filament requires 1.05
amperes. It is similar to the type A
storage battery tube in characteristics,
and is used as an r.f. amplifier or as an
amplifier in the first audio stage in many
of the newest factory -built sets. It is
not suitable for use as a detector.
The type 27 tube is generally used as
a detector and differs from the type 26
in that the usual filament is replaced by
an indirectly heated cathode consisting
of an oxide -coated metal cylinder, inside
of which is a heater element requiring
1.75 amperes at 2.25 volts a.c. The
fluctuations in temperature of the filament which occur with each alternation,
or at the rate of 120 times per second,

are prevented from affecting the performance of the ,tube by the thermal inertia of the insulating material and of
the cylinder. Thus the tube may be used
as a detector without introducing an
a.c. hum into the audio frequency amplifier.
All the power tubes listed may have
their filaments operated from raw a.c.
and this has been done, in the power
stage, long before the other a.c. tubes
were introduced. The 112 and 71 tubes
are operated from a 5 volt secondary of
the power transformer. The 210 and

7/

350 tubes require a
volt secondary,
so that in the average a.c. receiver, the
filament lighting transformer usually has
three windings,
and 5 volts,
with occasional
volt winding where
the larger tubes are to be used.
Besides the tubes mentioned above,
there are others, such as the Arcturus,
which is a heater element type tube,
with models suitable for both r.f., detector or audio stages, and which has
one side of the heater element grounded
to the cathode, so that only a four prong
socket is required. These tubes may be
used without extensive wiring or socket
changes, in any of the d.c. sets now in
use. The heater element requires 15
volts a.c.
Another tube of the same type is the
Kellogg, which has the heater terminals
brought out to the top of the tube, so
that the wiring of the a.c. filament circuit can be made up separately, and any
d.c. set may be changed over to a.c.
without changing the sockets or old
filament wiring. The heater requires 3
volts a.c., and is not connected in any
way to the cathode. There are other
makes of a.c. tubes besides those mentioned, but the above types are typical,
and are briefly described so that the
diagrams may more readily be understood.

Fig. 2. Arrangement of Parts in Radiola 17.
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Some of the Factory-Built Sets With A.C.Tubes
A typical example of a six tube
factory-built a.c. receiver, the diagram of the Radiola 17 is shown
in Fig. 1. This receiver is of the unit
type, with the equipment required to
supply the proper filament, plate and C
voltages mounted in the back of the
cabinet housing the receiver, so that no
external wiring except that of the antenna, ground and 110 volt a.c. wires is
required. The arrangement of parts can
readily be seen in the picture, Fig. 2.
The receiver consists of three stages
of tuned r.f. amplification, using type 26
a.c. tubes, a detector employing a type
27 heater tube, and two stages of audio
amplification, the first audio stage being
a type 26 and the power stage a type
171. The filaments of the type 26 tubes
are supplied from a 1,/ volt winding of
the power transformer associated with
the B power plant, while the filament
of the type 27 tube and that of the
power tube are lighted from separate
windings on the same transformer.
The B voltage supply is a full wave
rectifier tube of the 280 type, with the
filament lighted from a separate 5 volt
winding on the power transformer. The
voltage delivered is approximately 180,
and this is divided and reduced to the
proper values by means of a tapped resistance shown in the diagram. C bias
for the various tubes is obtained by
means of the voltage drop across a set
of resistances in the negative B circuit,
This method is practically standard for
all types of a.c. sets, since C batteries
are not used.
The three r.f. transformers are tuned
by a gang -condenser, while the antenna
AS

circuit, instead of being tuned, consists
of a 3000 ohm potentiometer, the slider
of which is connected to the grid of the
first r.f. amplifier tube. This serves as a
volume control, and obviates the necessity of resistances in the plate circuit,
as are often used in d.c. sets.
By the use of low resistance potentiometers across the three filament secondary windings of the receiver, a condition of electrical balance is obtained
whereby the a.c. hum can be eliminated
or reduced to a point where it is not objectionable in the loud speaker. The
fixed resistances in the grid circuits of
the second and third r.f. tubes are for
the purpose of eliminating tendency of
the tubes to oscillate. These values of
resistance are for the particular receiver
illustrated. Other receivers may require
different values to accomplish the same
purpose.
It will be noted that the primary of
the power transformer has a tap so that
in case the line voltage is as high as 120
volts, extra turns can be inserted in the
primary, and the correct secondary voltages obtained. It might be well to remark that, as a rule, east of the Rockies, the line voltage in the average house
lighting circuit is from 105 to 115 volts,
while west of the Rockies, the average
line voltage is from 115 to 125 volts.
Hence, it may be found that in some of
the new a.c. sets, trouble is had with the
type 27 heater tubes burning out in a
short time. This can usually be traced
to excessive secondary voltage. These
tubes are rated at 2
volts, but will
actually operate very satisfactorily at
voltages as low as 2.1 volts, and the

/

tube manufacturers recommend an average of 2N. volts. Hence, where the line
voltage is high, and there are no taps on
the primary of the power transformer to
ohm
take care of this difficulty, a
fixed resistance should be inserted in the
volt secondary circuit at the transformer secondary. If more than one
heater type tube is connected to this
winding, the value of this resistance will
ohm for two
be lower, requiring
tubes, and about .05 ohm for three tubes
The problem of voltage regulation, where
the line voltage varies considerably from
time to time was taken up in an article
by Clinton Osborne in March RADIO,
and will not be dealt with here.

/

2/

/

ANOTHER type of six tube set is
illustrated in the diagram of the
Kolster, shown in Fig. 3. This receiver is somewhat the same in circuit
as the Radiola 17 although differing in
mechanical design. It employs variable
filament balancing resistances for adjusting the degree of a.c. hum to a minimum.
If the grid return lead of any tube having its filament operated from a.c. is
connected directly to one side of the filament, the fluctuations in voltage due to
the use of a.c. cause a fluctuation in
grid voltage which introduces an enormous amount of a.c. hum into the plate
circuit. Hence the exact electrical center
of the filament circuit must be selected
by means of a resistance which is either
accurately tapped at the center, or in
which the center can be found by varying the slider of a resistance having a
sliding contact arm. Individual tubes
may require a variation of 5 per cent
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Circuit of Radiola 17.
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Fig. 3. Diagram of Kolster A.C. Receiver.

from the exact center setting, and line
conditions may require wider variations.
In practically all a.c. sets, this center
tap is grounded, to further reduce the
a.c. hum.
HG. 4 is shown the circuit of the
Gilfillan Model 60, which is a six
tube neutrodyne, and employs the
JN
same number and type of tubes as in the
previous receivers described. The volume control, instead of being in the antenna circuit, consists of a 2000 ohm
variable resistance shunted across the
primary of the last r.f. transformer, so
as to control the input to the detector
tube.
The detector tube is connected to the
90 volt B supply tap through a 75000
ohm fixed resistance, which in effect re -

Cf. 326

C!X
NC

Do025;1f

duces the voltage to 45, without the necessity of extra shunt resistances in the
power plant. Some models of this receiver are equipped with an electrodynamic Jensen loud speaker, the field of
which is used as one of the chokes in the
filter of the B voltage rectifier. This
is the system also employed in some
models of the Radiola line, but involves
a series -filament arrangement which will
be described later.
In Fig. 4 it will be noted that a large
number of 1 mfd. bypass condensers are
used. These are for the purpose of
providing low resistance paths for the
r.f. currents so that there will be no
tendency for the r.f. tubes to oscillate.
These condensers are often omitted from
the cheaper types of factory -built sets
326

.C1326
NC

NG

.0002SIYlf

2Mf6

C'327

to save on the original cost of the set.
Their use is largely dependent on the
type of circuit and the elaborateness
with which the set is to be designed.
FIG 5 shows the Mohawk type 226227 receiver, which has two stages
of tuned r.f. amplification, detector
and three stages of transformer coupled
audio frequency amplification. Volume
control in this receiver is different from
most of the others described, in that it is
a
ohm rheostat placed in one side of
the a.c. leads to the two type 26 r.f.
amplifier tubes. By varying the filament
current of these tubes, the r.f. amplification is controlled, and a system of electrical balance is obtained by placing a
20 ohm fixed resistance across the two
filaments in parallel, with the volume
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Fig. 4. Gilfillan Model 60 Circuit Diagram.
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control rheostat on the transformer side
of the fixed resistance. This resistance
is tapped at the center, and at this point,
a 1000 ohm fixed resistance shunted with
a .5 mfd. fixed condenser is connected,
the other terminal going to the negative
B connection. Thus the plate current
for the two r.f. tubes, in passing through
the 1000 ohm resistance, provides a voltage drop which is used as C bias. The
same method of providing bias for the
first two audio amplifier tubes, which
are of the type 226, is used.
The plate voltage for all four 226
tubes is 110 volts, which is 20 volts
higher than that used in previously
mentioned sets. The type 71 power tube
has 180 volts plate and approximately
40 volts negative grid obtained by the
voltage drop across a 2000 ohm fixed
resistance in the negative B circuit. The
maximum B voltage is 220 volts, but 40
volts is deducted for C bias, leaving a
CX 326- 2.0
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Arrangement of Parts in Gilfallan

procedure which is not followed in all
factory -built sets, but which is recommended by the tube manufacturers, especially for home -built sets, as the use
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ances are used in the r.f. amplifier circuit
to prevent r.f. oscillation.

THE circuit of the Splitdorf re ceiver is shown in Fig. 6, this receiver being somewhat similar to
the other sets, having three stages of
tuned r.f. amplification. This set is
built as a complete unit, with the B
voltage supply and filament transformer
underneath the metal chassis supporting
the tuning apparatus, the bottom of the
chassis acting as a shield to prevent the
power transformer from introducing hum
into the receiver circuit by direct induction.

THE circuit of the Stewart-Warner
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Fig. 5. Diagram of Mohawk Type 226-227 A.C. Receiver.

total of 180 volts effective on the plate
of the power tube. In this receiver, a
positive bias of 45 volts is placed on
the heater of the 227 detector tube, a

er326-

°

of the bias greatly aids in eliminating
any a.c. hum due to unbalance in the
heater circuit. In the Mohawk, as in

the Radiola 17, grid suppressor resistCX326°
600t,

C.1-526-

600e,
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60.

Model 715 one dial control receiver, in Fig. 7, is an interesting
variation of the a.c. models, since it incorporates a different system of balancing the filament circuits, and has a
unique r.f. amplifier system. As can be
seen from the diagram, the volume control consists of a variable resistance
shunted across the antenna primary
coil, so that there are no variable fila IST
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Fig. 6. Splitdorf A.C. Receiver-Wiring Diagram.
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ment or plate controls in the r.f. amplifier.

The r.f. amplifier coupling units consist of a choke coil in the plate circuit
of each r.f. tube to bypass the plate
current, while the r.f. currents pass
through the primary of the r.f. transformer and through a variable stopping
condenser which is connected in such a
manner that it is varied at the same
time as is the tuning condenser associated with that particular transformer secondary. In this way, the oscillating
point is set when the receiver is lined
up, so that the amplifier breaks into
oscillation at the same volume control
setting for the entire broadcast band,
and the voltage of the r.f. amplifier is
adjusted at the factory so that the
R.

f.

'26

;CH0Kf

'26

TRNSf

7.

40.5"-v -

Y

12 CONTACT ?JUG

Stewart -Warner Model 715 A.C. Receiver.

amplifier does not oscillate at any volume control 'setting, a very desirable
characteristic for any set.
The three r.f. amplifier tube filaments,
which are in parallel on the 1
volt
transformer winding of the power plant,
have a single balancing resistor with a
center tap, but a pair of small capacity
mica condensers are connected across
each filament circuit at the tube socket,
so that the r.f. currents do not have to
pass outside the shields, and reach the
filament of each tube by the shortest
possible path. Thus a system of r.f.
balance is attained, which greatly aids
in suppressing oscillation. The detector
and first audio tubes have individual
balancing resistors, with a C bias resistance in the negative B circuit of the

first audio tube. Another resistance of
the same type, but lower in value, is used
to supply C bias for the three r.f. tubes,
and the C voltage for the power tube
is obtained by tapping the main resistor
in the power plant.
N FIG. 8 is shown the complete circuit of the Crosley Bandbox receiver,
which is a six tube tuned r.f. set,
with three stages of r.f. amplification,
detector and two stages of transformer
coupled audio amplification. Three type
326 tubes are used in the r.f. circuit,
which, together with a 326 tube in the
first audio stage, are operated from a
single 172 volt winding of the power
transformer, with a 20 ohm center tapped resistance for balancing the filament circuit.
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Fig. 8. Circuit of Crosley Bandbox A.C. Receiver.
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Volume control is obtained by shunting the antenna circuit (which consists
of a radio frequency choke, connected
between the antenna and ground terminals), with a 300 ohm variable resistance. The antenna circuit is not tuned.
The three -gang condenser used for the
main tuning control tunes the secondaries of the three r.f. transformers.
Each r.f. amplifier is balanced to prevent r.f. oscillation by means of a neutralizing condenser in series with a balancing winding of the r.f. transformer.
C bias for the 371 power tube is obtained through voltage drop in a 550
ohm fixed resistance in the negative B
supply circuit. The same method is used
for the r.f. and first audio tubes by the
voltage drop across a pair of 55 ohm
resistances.
The B voltage supply consists of a
full wave type 380 rectifier tube, with
filter circuit consisting of a pair of 10
henry chokes, and a Mershon electrolytic
condenser of three sections. The output
voltage, as measured across the tapped
resistance shunting the filter output, will
be approximately 220 volts, so that 180
volts will be available for the power tube
plate circuit, and voltages of 45 and 90
for the remaining tubes in the set are
obtained from the taps in the resistance.

Fig. 9. Circuit for A.C. Bremer -Tully Counterphase 8.

tap of the

(Continued on page 42)

N FIG. 9 is shown the circuit of the
Bremer-Tully Counterphase 8, which
is a six tube set having three stages
of neutralized r.f. amplification, detector
and two stages of audio: The r.f. amplifier tubes, which are type 326, are balanced individually with center-tapped 8
ohm resistances, and C bias for each
tube is obtained by the voltage drop in
the B negative connection to the center
226

R.f.T.

Atwater Kent Model 37 A.C. Receiver.
R.f.T

400 0erys226

mfd. condenser between the center tap
and the cathode.
No circuit is shown for the B voltage
supply, but it is practically the same as
for any of the other factory built receivers. Note the individual 1$ volt
windings of the power transformer for
supplying each r.f. amplifier tube separately, with the first audio tube filament shunted across the supply for the
third r.f. amplifier tube.

ohm resistance. A 1 mfd.
condenser is connected across the C
biasing resistance in each stage, and in
the first r.f. amplifier, a .006 mfd. fixed
condenser is connected between the
positive B terminal of the first r.f. amplifier and the center-tapped resistance.
No positive bias is placed on the detector
tube heater element, but a system of a.c.
balance is installed, consisting of an 8
ohm center tapped resistance with a 1
8
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Fig. 10. Circuit of Atwater Kent Model 37 Receiver.
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Factory Built Sets With Series Filament
MODELS employing series
filament connection, with rectified a.c. for filament supply
are divided into two classes, one using
type A tubes, with 250 milliampere filament current, and the other using type
99 tubes, with 60 milliampere filament
supply. Of the former, the Federal is a
typical example, and its circuit is shown
in Fig. 1. The receiver itself is a five
tube tuned r.f. set of conventional pattern, with two stages of transformer
coupled audio amplification, using a type
71 power tube, and four A tubes.
The power supply consists of a power
transformer and Raytheon type BA 350
milliampere rectifier tube, with filter
system and voltage distributor resistance, so that the same rectifier supplies
both A and B voltages. C bias for each
amplifier tube is obtained by means of
the voltage drop across one or more filaments of the other tubes in the set, as
can be traced out in the diagram.
The volume control is a 50,000 ohm
potentiometer placed between the plus
70 volt and the negative B terminals,
so that in effect the B voltage applied to
AC.
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o
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-40v

0H111S

.2MF

USED ON TYPE "D

Series Filanient Circuit of Federal Receiver.

the two r.f. tubes is varied to control
the amplification. R.f. choke coils are
placed in the filament leads of the r.f.
amplifier tubes to prevent oscillation
due to the presence of the filament in a
common circuit with the filaments of
the other tubes. These are wound with
heavy enough wire to pass the 250 milliamperes of filament current without
undue loss.

THE best example of a set having

series 99 filaments is the Radiola
32, which is incidentally the only
a.c. superheterodyne now on the market, as well as the only one employing
series filament circuit with 99 tubes..
There are other models than the 32
made by the same manufacturer, but the
basic circuit is the same in each model_
(Continued on page 34)
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Fig. 2. Complete Circuit Diagram of Radiola 32.
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Conversion of D. C. Sets For A. C. Operation
THE modification of sets originally
wired for storage battery tubes

biased by connecting the center tap of
the
volt filament winding to the 45
volt B terminal, and a
ohm fixed resistor is inserted in one side of the filament circuit to limit the current in the
heater to a safe amount.
The above changes, with the installation of the filament lighting transformer, are the only ones required to convert
the set to full a.c. operation. Any other
tuned r.f. set may be modified in a similar manner. In any of these sets, the
system of volume control is the most
important consideration, and by reference to the various diagrams of factory -

2/

consists of removing the filament
wiring and substituting twisted pair
wires in place of the straight, parallel
sections of bus wire previously used,
and in changing the system of volume
control, which in almost every case is
not suitable for a.c. tubes. For example,
the Kellogg type 507-8 has been modified for a.c. operation in a number of
cases, the new circuit for a.c. tubes being
shown in Fig. 1. Here the filament wiring was removed, and new wiring run in
its place.
CX--326

/

$A

around the heater is connected, se that
the fifth prong required by the type 227
tube is eliminated. The only actual wiring changes in the filament circuit are to
replace the old parallel filament wiring
with twisted pair, as the use of nontwisted wire would cause a large amount
of a.c. hum.
Where the re -wiring of the set is not
convenient, a complete equipment commonly called an "a.c. harness" is now
available, as illustrated in Fig, 3. The
harness consists of six socket adapters,
in the case of a six tube set, with a
three -winding step-down power trans-
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Fig. 1. Diagram Showing Changes in Kellogg Model 507-8 Rece'ver, for A.C. Tubes.

The three r.f. amplifier tubes and the
first audio tube were changed to type
26 a.c. tubes, so that those four sockets
are wired for 172 volts a.c. The detector tube was changed to a type 27,
with the filament leads connected to the
272 volt winding of the filament transformer. The power tube was already a
type 71, but twisted pair filament leads
were substituted, and the tube filament
operated from the 5 volt winding of the
power transformer.
To obtain electrical balance in the
circuit containing the 26 tubes, a 20
ohm potentiometer was installed, so that
the slider can be adjusted to the electrical center, where the hum is at a minimum. A
ohm rheostat is used as a
volume control, in conjunction with a
200,000 ohm variable resistance. The
former is placed in the supply lead from
the 172 volt filament winding to the
four type 226 tubes, and the 200,000
ohm resistor is placed in shunt across
the secondary of the second audio transformer. These resistors are mounted on
the front panel in place of the former
filament rheostat and volume control apparatus.
C bias for the r.f. tubes is obtained
by the voltage drop across a 1000 ohm
fixed resistance placed in the negative B
circuit. The detector tube filament is

built sets, the system which seems best former, C bias resistances, and filament
adapted to the particular r.f. amplifier current regulator. The adapters are first
at hand should be selected.
plugged into the tube sockets, and the
Another method of rewiring receivers a.c. tubes are then connected into the
for a.c. operation is to install a heater adapters. The A and C batteries are distype a.c. tube having a four prong base, connected, and the C minus and plus
such as the Arcturus. The necessary binding posts shorted together.
changes in the set from the old circuit
The old filament wiring remains unto the new are illustrated in Fig. 2, which used, and the A minus and plus tershows a standard five tube tuned r.f. set minals of the sockets are automatically
before and after wiring for the Arcturus shorted together by the adapters, maktubes. As previously described, these ing sure that the grid returns in the set
tubes have a 15 volt heater element, to all connect to a common point, since it
one side of which the cathode or sheath might be that some of the grid returns
15.7g.f
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Fig. 3. A.C. Harness for Changing Any Six Tube Receiver to
A.C. Operation.

connected to the positive A and some
to the negative A. This old filament
wiring is connected to the center tap of
the 1y2 volt winding of the filament
transformer, thus connecting the grid returns to the point of electrical balance.
In case the transformer has no center
tap, a harness can be obtained with a
shunt resistance having a sliding contact,
to be used as a "hum adjuster." By
means of a variable resistance placed in
the C bias lead, a voltage drop in the
plate circuits of the tube can be produced, and the C bias obtained for the
r.f. and first audio tubes, in the same
manner as in many of the factory -built
sets described. The filament regulator is
a 1/5th ohm variable resistance placed
in the 1
volt filament circuit to reduce
the voltage to the 326 tubes in case the
circuit is unstable with full filament
voltage.
Separate wiring is included for the
heater type tube and for the detector
circuit. The 45 volt positive B wire is
connected to the center tap of the 2
volt winding to provide a positive bias
to the heater of the 27 tube. A power
tube C bias resistor of 2000 ohms, suitable for either the 12 or 71 power tubes,
is contained in the center tap circuit of
the power tube adapter. The manufacturers of these harness equipments recommend as a volume control the installation of a variable high resistance across
the antenna and ground connections, as
is done in the case of the Radiola 17,
shown in Fig. 1.
Most of the new sets have built-in B
voltage supply equipment. Where the

/

home set constructor wishes to purchase
a complete power supply for his a.c. receiver, he can now obtain a device which
supplies low voltage a.c. for the filaments of the 26 and 27 tubes, B current
for all voltages required, and has a type
210 power amplifier included in the
same metal case with the A and B equipment. Its circuit is shown in Fig. 4, this
particular model being best adapted to
five or six tube tuned r.f. sets. No harness wiring or adapters are included, as
it was intended principally for use with
sets in which the filament circuit is rewired and new sockets installed for
heater type tubes where required.
For A current supply to sets where it
is desired to replace the storage battery
with an a.c. device, without rewiring the
filament circuit, and for a.c. supply to
receivers such as those using the new
type 322 shielded grid tube, which is
not yet available in an a.c. model, there
are a number of rectifier units conventionally known as A eliminators. These
units consist of a rectifier and filter system, so that the line voltage is first
stepped down and then rectified and filtered so as to give a humless d.c. output
of approximately 6 volts at from 2 to 3
amperes. The rectifier is in different
forms, either one or two Tungar bulbs;
a contact rectifier unit; or a chemical
rectifier, depending on the make. The
principal types now available are the
Abox, which uses a chemical rectifier, the
Sterling, which uses a full wave Tungar
bulb, and the Elkon and the Knapp,
which employ a contact rectifier.
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Fig. 4. "Powerizer" Circuit for Any A.C. Receiver.
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A CHEAP STAND-OFF INSULATOR

By

HUGO E. ANDERSON,

9BKN

In the accompanying figures is shown
the construction of a cheap, but efficient, stand-off insulator, which can be
made from the usual odds and ends
found lying around the work -bench.
The glass towel bar can be bought for
ten cents. An insulator such as this
will prove very satisfactory in a shortwave transmitter, where the leads must
be kept at a respectable distance from
the wall and where insulation of the
best sort is desired.

TOP

VIEW
e>

Fig.

1.

o

Top and Side View of Insulator

The base is preferably made from a
hard wood which is varnished or paint-

ed when completed. All pieces used in
the making of the base are 3/4 in. in
thickness. As can be seen in the diagram, the towel bar is held fast to the
base by means of the clamp of wood
which in turn is fastened by means of
wood -screws to the 6x2I/2x3/4 in. piece
that forms the bottom section of the
base. The clamp for the base is best
made by drilling a hole the size of the
diameter of the bar in a piece of wood
3x1 %x3/4 in. in size; then this block is
sawed through the center as shown in
the top view of Fig. 1. The clamp to
take the wire is located at the end of
the rod away from the base, and is made
from a piece of scrap sheeting. A small
hole is drilled in the clamp for the wire
as shown in Fig. 1.

the Balanced Impedance A. C. Tube Receiver
Constructional Details of An Interesting Experimental Six -Tube
Model Having Excellent Sensitivity

By Francis Churchill
THIS circuit combines the convenience of a receiver operated directly from alternating current socket
power with the advantage of obtaining
even sensitivity throughout the entire
broadcast band. It can be applied to most
tuned r.f. receivers employing two or
three stages of r.f. amplification. The
circuit is published for the benefit of the
experimenter rather than the person interested only in what he hears. Consequently considerable latitude is allowable in the choice of parts.
The circuit is shown in two sections,
Fig. 1 being the r.f. amplifier and detector and Fig. 2 the audio amplifier.
From Fig. 1 it will be noted that the
plate circuit of each r.f. tube consists
not only of the standard plate coil for
transferring energy to the next tube but
also of a peculiar phase -changing circuit
for neutralization over the entire broadcast band.
The primary or plate coils of each
r.f. transformer are wound in the same
direction as the secondaries. The grid
conies out at one end and the plate at
the other, with the two inside terminals
tied together through the bypass condensers C,0, C,1, C12 or C1,. Then C5f
C5 and C7 are the usual neutralizing
condensers, the values depending on the
grid to plate tube capacities and the
turn ratio between the plate and grid
coils. These values are usually between
30 and 80 micro-microfarads.
So far the circuit is a normal neutro dyne arrangement. Now let's consider
the effect of the coils L5, L, and L7.
These coils are compact windings of a
value of one millihenry apiece and when

UX 226-

UX-226

UX-226
COMMON

R070,4

241t6UÚ227
RfC
OUTPUT

AMPLIfIfR

Fig. 1. Diagram of R.F. and Detector Circuit for Balanced Impedance A.C. Tube Receiver.
C1, C2, C8,
C5, C6, C7,

C4-.00035 condensers, variable
'C8-20 to 100 mmf. variable con-

C,5-.0001 mfd. (depends on aerial)

densers
C9--.00025 mfd. grid condenser
Clo, Cii, C12, C13, C14-.1 mfd. by-pass condensers

R,-0-10,000 ohm volume control resistance
R4-600 ohm C bias resistance
R.F. Transformers-see text

shunted across the condensers C5, C, and
C7, resonate at about 500 meters if those
condensers are of the proper value for
that wavelength. These inductances,
really small r.f. choke coils, have very
little effect down towards 200 meters
where a combination such as C5L5 give
a capacitive 'reactance. In other words
C5 is the predominating factor and L5
simply increases the apparent capacity

wavelengths is normally poor. When the
receiver is tuned to 500 meters, oscillation may take place because the plate
circuit impedance is such as to cause
that effect. However, the next plate
coil is in parallel to this circuit and it
is of fairly low impedance, say 5000 or
10,000 ohms in most cases, thus stopping the aforesaid effect.
In the actual receiver C5, L5f Cs, Ls
and C77 L, are each tuned to different
wavelengths in order to spread out the
resonating effects and so obtain nearly
constant gain over the whole broadcast
band. C5, Cs and C, are small variable
condensers having a range of from 20
up to 100 micro-microfarads. L5, Lg and

of C5.

The action up towards 500 meters is
different because of resonance of the
condensers and coils up there. The impedance becomes less reactive and the
neutralizing effect is lost. This is desirable because the sensitivity on the high

., ,
Top View of R.F. and Detector Section.
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Fig. 2. Circuit Diagram of Audio Amplifier With A.C. Tubes.
R2-1/2 ohm rheostat
R,-0-2000 ohm volume control for phonoR3-11/2 ohm rheostat
graph

can be made by winding about 400
turns of No. 32 or 34 wire on a thread
spool, though it would be better to wind
600 turns on each coil with taps brought
out at the 300th, 400th, 500th and 600th
turns. Such coils can also be purchased.
As an a.c. tube receiver requires a
volume control which does not change
the B voltage or filament current, the
arrangement shown in Fig. 1 is used. It
consists of a 10,000 ohm tapered variable resistor, R1, wired as a potentiometer. The plate coil L3 is shunted
across the portion of the resistance between the slider arm and the small
tapered end. The remainder of the resistance is in series with the plate coil,
as is also the neutralizing circuit. This
also tends to cut down the volume. The
result of these two actions gives good
volume control, far better than that obtained in the usual a.c. tube receiver, to
which this idea can be applied profitably. This type of resistance is now a
commercial product.
Since this is an a.c. receiver, it was
necessary to eliminate all C batteries
also. There are several methods of doing this, one of the easiest being to use
a voltage divider resistance in the B
eliminator circuit with the negative B
lead tapped in at the proper place. In
this arrangement both the B and C supply leads should be from variable taps
on the voltage divider resistance in order to obtain best adjustment for the
complete receiver. This arrangement
was used in the receiver shown for the
C bias on the power tubes.
For the other tubes less C bias was
desired, that is about 9 or 10 volts, so a
600 ohm resistance R4 was used in the
common negative B return as shown in
Fig. 1. The value of this resistance depends on the number of tubes used and
the impressed plate voltage. It can be
calculated from Ohm's law and the tube
manufacturer's data sheet; these data
containing the plate current at different
plate voltages.
L7
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The audio amplifier consists of a 1 to
2.7 ratio input transformer, a` 226 tube,
and a push-pull amplifier unit with a
pair of 171 power tubes. The use of a
push-pull amplifier reduces the a.c.
hum to a negligible amount so that the
set gives good reception even on low
volume. In a push-pull amplifier the
a.c. potential across the grids from a.c.
filament supply cancels out in the output transformer, so is inaudible. On the
same baseboard are mounted the a.c.
tube filament transformer and rheostats,
and the B -C power supply unit, the latter using a 280 rectifier tube. No panel
or baseboard layouts are given as the
parts used by different constructors
would probably vary greatly in size and
type.
The external filament resistor Ra
practically eliminates burnouts of the
27 detector tube. This limits the starting current until the tube has a chance
to heat up enough to increase the resistance so that 1.5 amperes instead of 4
amperes will flow when 2.5 volts are
applied. Thus almost a minute may
elapse before reception starts after turning on the power switch.
The phonograph pick-up unit can be
any of the so-called "electrical pick-up
units" on the market. As in most all
radio equipment, the more expensive
types are generally far superior in frequency characteristics to the cheaper
varieties.
The volume control R5 in Fig. 2 is a
0-2000 ohm variable resistance and
should be connected as shown for best
apparent effect as a volume control. It
acts as a termination for the pick-up
unit and gives the audio amplifier a good
frequency characteristic because i t
shunts the primary of the first or input
transformer. Some phonograph units
require a scratch filter in shunt to remove the needle scratch from the out -

The r.f. transformers can be of nearly
any type, though better results are obtained from those having adjustable primaries. The transformers shown in the
set each have about 120 turns on 1/
in. diameter for the secondary and 20
turns on 1 in. diameter for the primary
or plate winding. The four coil terminals are brought out to four pins in
the base of the coil for plug-in mounting
with a standard UX tube socket. The
primary or plate coil is removable and
so can be wound with the correct number of turns for any type of tube.
The audio amplifier was built up on
a separate baseboard as a unit with the
necessary power equipment for the rest
of the receiver. This was done in order
to use the amplifier for either phonograph or radio reproduction by means of
a single pole double throw switch
mounted as shown, or in any nearby
location desirable. This switch connects
the detector tube of the radio receiver
to the first audio transformer on one
side, or a phonograph pick-up unit and
volume control on the other side.

(Continued on page 34)

Top View of Audio Amplifier Section.
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A. C. Operation of the 115 K. C.
Superheterodyne
By Gerald M. Best
THE heating of the filaments of
any receiver from the a.c. lighting
circuit is possible by two meth-

CllOKf

CfOKf

POWfR lfESISTOiT
IS00-2000 ON.MJ
50o0o:anns<9

ods: wiring the filaments of the tubes
in series for current supply from a heavy
duty rectifier system, or heating the filaments from raw a.c. through step-down
transformers. In the 115 kilocycle superheterodyne, it is easy enough to replace
the type 99 tubes with appropriate a.c.
tubes, but no a.c. substitute for the
shielded grid tube is yet available.
Hence, the series filament method is
apparently the only practical one now
possible, although experiments are being made with the 322 tube, using raw
a.c. on the filament, and it may develop
that a.c. operation of this tube in a
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Fig. 2. Power Plant Required for Series Filament and Plate Voltage Supply.

the second i.f. amplifier tube. The oscillator grid bias is furnished by the drop
across the mixer tube filament, while
the power tube bias is obtained by the
voltage drop across a 1000 ohm fixed
resistance placed in. the negative B connection to the filament of the power
tube, through the center tap of the filament lighting transformer.
The reason for starting the series filament circuit at the detector is that it
has been found good practice to have
the detector filament grounded, as the
presence of an ungrounded grid in the
detector may lead to annoying a.c. hum
which cannot be eliminated, and the
nearer the detector grid is to ground,
the less hum there will be. The dial
lamps located above the drum dials on
the panel each require .13 amperes, so
that they are connected in series with
the main positive filament supply lead,
and will serve as an indication that
everything is O. K. in the filament circuit.
The main volume control is a 500,000
ohm variable resistance in the B supply
lead to the front end r.f. amplifier. This
replaces the 200,000 ohm resistance previously specified for this circuit. This
is because it has been found that in
congested localities where there are a
number of high powered local stations,

of the rectifier system, the first and sec-

ond r.f. amplifier, mixer, oscillator, first
and second intermediate, and the first
audio amplifier tubes are connected in
series, the positive of the latter tube
superheterodyne is practicable.
going to the positive of the rectifier sys132
requires
tube
Since the type 322
tem, through a resistance which will
milliamperes at 3.3 volts, it is obvious probably be set at 1600 ohms, based on
that the tube cannot be connected in practical experiments with the circuit.
series with tubes requiring different The position of this resistance is shown
values of filament current, without some in Fig. 2, which is the circuit of the
scheme whereby the current drain may power plant associated with the receiver.
be equalized, and each tube receives its The resistance may be a 1000 ohm fixed
proper filament current and voltage. As resistor, placed in series with a variable
can be seen in Fig. 1, this is easily ac- resistance of 750 to 1000 ohms, or it
complished by shunting the type 99 tube may be a variable resistance of at least
filament with a 50 ohm fixed resistance. 2000 ohms maximum, and capable of
The resistance of the shielded grid tube dissipating at least 25 watts. A series of
filament is 25 ohms, and that of the 99 25 watt Mazda lamps, each of 600 ohms
tube is 50 ohms, so by shunting the lat- resistance, may be used, as they will
ter with a 50 ohm resistance, the result- stand at least 250 milliamperes without
ant resistance is 25 ohms, and a current excessive strain.
of 132 milliamperes passing through the
To furnish the proper grid bias for
99 tube filament and its shunt resistance
requiring bias, fixed resistwill result in 66 milliamperes in the fila- those tubes
in series with the filaplaced
ment, and 66 milliamperes in the resist - ances are
tube
ance, while the full 132 milliamperes ment circuit. Each shielded grid
that
so
negative
grid,
volts
requires
1V2
will pass through the shielded grid tube
in
series,
10 ohm fixed resistances placed
filaments.
shown in Fig. 1, will provide 1.3
as
As far as the high frequency and
audio ends of the circuit are concerned, volts, which is adequate. The first audio
few changes are necessary to wire the amplifier tube grid obtains its 4V2 volt
set for series filament operation. Start- bias through the voltage drop across the
ing with the detector tube negative fila- detector tube filament and the 10 ohm
ment, which is connected to the negative resistance which also provides bias for
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Taking the Hum out of A. C. Sets
By Clinton Osborne
AWELL-DESIGNED and properly
operated radio receiver using a.c.
tubes should give little or no
audible hum in the loud speaker. When
it does occur, its minimization requires
knowledge of a few facts that are here
presented. Some have to do with the
design and others with the method of
operation.
The most puzzling problem in design
is to balance out the a.c. hum. For instance, the old practice of connecting
the negative B and positive C to one
side of the filament, usually the negative A in d.c. sets unbalances the filament circuit of a.c. tubes and introduces
considerable hum.
The type 26 tube, whose filament
takes 1.05 amperes at 1.5 volts, when
used as an r.f. or first audio amplifier
may be balanced by several methods.
The purpose is to find the exact electrical center of the filament circuit so
that no alternating voltage from the
power supply will be impressed upon
the grid circuit so as to produce an a.c.
hum.

of the total number of turns on the
transformer may not be the exact voltage center, and unbalanced filament circuits will result.
Fig. 1c shows another method, using
a fixed resistance in shunt across the
filament circuit, with a tap taken at the
exact center. Here, too, the same trouble
as with Fig. lb may occur, in that the
tap may not be at the exact electrical

center for that particular installation,
so that for the experimenter and professional set builder, the use of a low
resistance potentiometer is the best in
the long run.
Some receivers use a single potentiometer across the entire group of type 26
tubes, thus obtaining the exact position
of balance in one operation. This may
work out in many cases, but it is better
to have individual filament balancing
resistors to insure the best possible operating conditions. One manufacturer
makes a tiny 60 -ohm resistance strip,
with a variable center tap. These are
cheap and a set of four or five resistances takes little room, as they fit underneath the terminals of the tube socket.
In wiring the filaments of the type 26
tubes, the 1
volt supply lead should
be twisted pair, well insulated, and kept
as far away from grid circuits as is
possible.
The same applies to the type 27
detector tube, the 2.25 volt filament
circuit of which should be wired with
twisted pair of at least 16 gauge, so as
to carry the current. At the minute of
starting, the heater current of the 27
tube may run as high as 4 amperes, so

/

Fig. 1. (a) Filament Balance by Variable
Resistor (b) Center Tapped Secondary (c)
Fixed Balancing Resistor.

These methods are shown in Fig. 1,
circuit "a" being the one most commonly used. In this case, a potentiometer of
15 ohms or more is shunted across the
secondary winding of the step - down
transformer, and the grid return lead,
as well as the negative B, are connected
to the slider, so that the latter is moved
back and forth until no hum is heard in
the headphones or loud speaker, as the
case may be. This electrical center will
sometimes be slightly to one side or
other of the center as measured with
direct current measuring apparatus, due
possibly to the inductance of the potentiometer windings, or to unbalance in
the power transformer secondary winding, with respect to ground.
Fig. lb shows another method, where
the power transformer secondary is tapped at the exact center of the winding.
This requires careful design of the transformer, as a tap taken out at the center
24

that very small gauge wire is unsuited
to this part of the circuit. As the re-

sistance increases as the filament gets
hot, the normal operating current is 1.75
amperes. The type 27 tube requires a
positive bias on the heater, with respect to
the cathode. This is obtained by shunting the heater with a potentiometer, in
the same manner as in Fig. la, and connecting the slider to the positive 45 volt
B terminal. Adjustment of the slider is
made in the same manner as for the
type 26 tube. Once the condition of balance is attained, the slider can be left
permanently set.
It has been found that in some circuits, the presence of resistance in the
grid return leads causes r.f. oscillation.
This is overcome by shunting the two
halves of the resistance with .005 mfd.
fixed condensers. These condensers bypass most of the r.f. and prevent the
oscillation trouble.
Where a negative grid bias is to be
furnished in the r.f. stages, and also in
the first audio stage, it may be obtained
either by the use of individual resistances in the negative B supply lead to
each filament, or by the use of a tapped
resistance placed between the common
connection to the center of all tube filaments and the negative B supply. This
is illustrated by Fig. 2, where "a" shows
a three stage r.f. amplifier in which the
C bias is furnished by a single fixed resistor placed in the negative B connection to the filament circuit, and "b"
shows a tapped resistor which is also
used to supply negative bias to the
audio amplifier tubes.
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Fig. 2. (a) Method of Furnishing "C" Bias by Individual Fixed
Resistors (b) Use of
Tapped Resistors in 'Common "B" Supply Line.
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The method used in "a" is perhaps
the most inexpensive to employ in the
home built set, as fixed resistances of
the right value are cheap and easily installed, while a resistor which is accurately tapped at the right points may be
expensive and cannot always be obtained
in the right values. To figure out the
value of the resistance to furnish any
given grid voltage, it is necessary to use
Ohms Law, where R equals E/I. R being the unknown resistance, E the required grid voltage, and 1 the plate
current of the tubes to which the grid
voltage is being provided.
Inasmuch as the tube manufacturers
have determined that the least amount
of a.c. hum is produced by the 26 tube
when the plate current is 3 milliamperes
and the average plate voltage 135 volts,
it develops from the grid voltage -plate
current curve that approximately 9 volts
C bias are required. The plate current
per tube, in a three stage r.f. amplifier,
will be 3 milliamperes,'so that the total
plate current will be 9 milliamperes, and
by substitution in the formula, R equals
9 divided by .009, or 1000 ohms as the
correct value for the C biasing resistance R in Fig. 2a. A 1000 ohm fixed
resistor is a standard value, easily obtained, and does not require adjusting,
provided that the plate voltage is maintained somewhere near 135 volts.
If grid voltage for the first audio amplifier tube is to be obtained from the
same resistor, the total plate current
will be 12 milliamperes, and the resistance will work out 750 ohms, a value
which can be made up from a 500 and
a 250 ohm fixed resistor placed in series.
If a separate resistor for the first audio
stage is to be used, as is preferable, the
grid resistor will be 3000 ohms, since
that value will be required to produce a
voltage drop of 9 volts, with 3 milliamperes flowing through the resistance.
In Fig. 2a, the separate grid bias resistor for the first audio tube is shown
as Ra, while in case the resistor R is to
supply grid bias for all four tubes, the

Many of the factory built sets use a
dotted line shown on the diagram is
connected, and the solid line is broken system which is strongly recommended
at the point X. Both grid bias resistors by the tube manufacturers, in the shape
should be shunted by 1 mfd. by-pass of a potentiometer at the input to the
condensers, to prevent the amplifiers r.f. amplifier. It may consist of either
from oscillating due to coupling through of the two methods shown in Fig. 3.
Circuit "a" consists of a 2000 to 5000
the resistance.
In Fig. 2b, the tapped resistor method ohm potentiometer, with the slider conis shown, whereby a resistance of such nected to the grid of the first r.f. amplivalue as to produce a given voltage drop fier tube, and the resistance connected
and ground, so that the
with the total plate current of the set to the antenna
impressed voltage on the grid of the first
flowing through it is selected, and taptube may be varied from zero to maxiped at certain points so as to give the mum, thus controlling the volume in the
right values of C bias. This resistance loud speaker. No tuning of the antenna
is placed between the negative B supply circuit is required with this method of
lead and the common center tap con- volume control. The tuned circuits in the
nection of the tubes, so that the plate receiver should be selective, as the first
current to each tube has to pass through r.f. tube will amplify all stations alike,
the common resistor. The tap is so set and in the case of powerful locals, poor
that it provides say 9 volts negative for selectivity may result if the tuned cirthe r.f. and first audio amplifiers, and cuits associated with the remaining r.f.
from 9 to 45 volts negative bias for the amplifier tubes are not selective.
Circuit "b" of Fig. 3 is another methpower tube, depending on the type. To
figure out the size of this resistance, it od in which a tuned circuit is used ahead
is first necessary to compute or measure of the first r.f. tube, the primary coil
the plate current drain of the set, and being shunted by a potentiometer, so
then by Ohms Law work out the total that the input to the primary may be
the volume.
value of the resistance and the position varied to properly control
of the taps. As in the case of the individual resistors, each section is shunted by a 1 mfd. by-pass condenser, to
prevent oscillation.
The selection of a volume control in
any a.c. set is important, as some methb
ods which are proper for sets using d.c.
tubes are not good for the a.c. tubes.
Fig. 3. Volume Control Methods, (a)
The insertion of a filament rheostat in
Potentiometer in Antenna 'Circuit, (b)
Potentiometer Across Primary of Antenna
the 1/ volt supply line to the r.f. amCoil.
plifier filaments is usually unsatisfactory, since the filament of the 26 tube The suggested value of this potentiois sluggish in action and an appreciable meter is 25,000 ohms, although resistperiod of time elapses before any effect ances of smaller value can undoubtedly
can be noticed when the filament cur- be used.
rent is changed. Trouble is also likely
Among the other methods of volume
to result when the rheostat becomes control are a 50,000 ohm variable resistworn or dirty through continued use, as ance shunted across the secondary of
a current of over 3 amperes will flow one of the r.f. transformers, and a variathrough the rheostat, and this will cause ble 200,000 ohm resistance placed in
minute arcs in the dirty contacts, result- series with the positive B supply lead
ing in a noisy set.
to the r.f. stages. The latter is the least
preferable, as it varies the plate current
of the tubes and causes the ripple voltage in the grid circuits to be so increased that the a.c. hum will be notice-

e

able.
A great deal has been written on the
subject of voltage regulation of a.c.
tubes, so it will not be covered in detail
here. It is customary to insert a
or
ohm rheostat in one side of the 1
volt secondary winding supplying the
type 26 tubes, to limit the filament current to as low a value as is consistent
with good operation. The type 26 tube
will usually operate at several tenths of
a volt below its rated normal voltage,
and if the set can be made to work satisfactorily at lower filament currents than

//

/

Fig. 4. Push -Pull Two -Stage Audio Frequency Amplifier.
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How and Why an Electric Filter Works
By Arthur Hobart
electric filter is used to separate the alternating current component of the pulsating current
output of the rectifier used in a socket
power device so that the direct current
component may be without ripple or
hum. Its action depends upon the fact
that a coil of wire offers but little opposition to the flow of direct current,
but great opposition to the flow of alternating current, while a large condenser
stops direct current but passes alternating current. For the direct current, the
choke coil offers a line of least resistance
and the condenser says "thou shalt not
pass." For the alternating current, the
condenser offers an avenue of escape
when the way is blocked by the choke
coil. A proper combination of choke
coils and condensers provides a smooth
and constant direct current.
finless the a.c. is separated and bypassed from the d.c. it causes a hum in
the loud speaker. When 60 cycle a.c. is
the source of current this hum has a
fundamental frequency of 60 cycles per
second from a half -wave rectifier and of
120 cycles from a full - wave rectifier.
As an electro -dynamic speaker, when
used with good transformers, readily reproduces these low frequencies, their
elimination from the plate supply becomes a matter of prime importance.
By putting a single condenser in
shunt across the load, this hum may be
reduced in volume but not eliminated.
This shunt condenser not only by-passes
the a.c., but also stores energy during
that part of the cycle in which the voltage is increasing so as to charge the
condenser, and releases energy when the
voltage is decreasing. This alternate
storage and release of energy reduces
the amplitude of the pulsations.
Likewise a choke coil in series with
the load slightly reduces the hum by
blocking the a.c. and alternately storing
and releasing current so as to prevent a
rise to maximum or a drop to minimum.
But this effect is not very great at the
low frequencies here to be eliminated.
Furthermore, its d.c. resistance reduces
the voltage delivered to the load.
By combining the two, putting the
choke in series and the condenser in
shunt, as in Fig. 1, considerably more
filtering action may be secured than
AN
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Filter Action of Series Choke and
Shunt Condenser.

with either when used singly. This filtering action may be enhanced by putting two condensers in shunt with the
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a similar percentage of the residual hum.
Two sections, as shown in Fig. 3, using
two 25 henry chokes and three 4 mfd.
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Fig. 2. One Unit of Low -Pass Filter.

choke coil as shown in Fig. 2. Experiments show that the main effect of the
first condenser, C1, is to act as a storage
reservoir to regulate the steadiness of
the output voltage and of C2 to suppress
the hum.
As the blocking action of a coil is less
at low than at high frequencies, a choke
coil to block 60 and 120 cycles should
have an inductance of at least 25 henrys
and also a resistance of less than 250
ohms. The by-passing action of a condenser is also less for low than for high
frequencies. So at least 2 mfd. capacity
is necessary to by - pass 60 and 120
cycles.
To be inaudible, the unfiltered ripple
or a.c. voltage should not exceed 0.08
per cent of the load voltage. A single
filter unit, as shown in Fig. 2, using a
25 henry choke and two 6 mfd. condensers gives about 0.1 per cent ripple,
which is sufficient to be audible in the
headphones, though not bothersome in
a loud speaker.
Better results with smaller condensers
may be secured by combining two such
filter units, as shown in Fig. 3, where C2
is common to both units. The first unit
eliminates a certain percentage of the
ripple, depending upon the values of C,
R and L and the second unit eliminates

Fig. 3. Two Units Combined in One.

condensers will completely eliminate the
hum. So the most economical design is
the two unit type.
In the conventional filter shown in
Fig. 3, the chief function of C1 is to
regulate the voltage, of C2 to suppress
the ripple, and of C3 to store energy to
take care of fluctuations in voltage demand from the audio amplifier. The
reproduction of loud sounds requires
many times more energy than does the
reproduction of weak sounds. Low notes
require more energy than high notes. So
C3 must be quite large if distortion is
to be avoided. Good practice calls for 8
mfd. in this condenser.
Some excellent curves have been prepared by the Raytheon laboratories to
illustrate these facts. While these curves
were drawn with special reference to the
performance of full -wave Raytheon gaseous conduction rectifiers, most of them
also apply to thermionic filament type
rectifiers. This information is supplied
through the courtesy of James Millen.
The effect of variations in C1 upon
voltage regulation is shown in Fig. 4
and upon ripple in Fig. 5. So far as
suppression of hum is concerned, there
is evidently little to be gained by using
large values of C1.
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Fig. 6 shows the effect that variations
in C2 produce upon ripple voltage in the
output. The value of C2 should not be
such as to form a circuit resonant to 60
or 120 cycles with the first choke coil.
From Fig. 7 it may be noted that
variation in C3 has relatively little effect
for capacities above 8 mfd. The main
function of C3 is to supply the sudden
demand for increased energy by the
power tube. It also lowers the shunt
impedance of the eliminator as a whole,
thus preventing such forms of unstable
operation as "motor -boating."
The effects of variations in inductance
on ripple suppression are shown in Fig.
8, whose curves contain much valuable
data, hitherto unpublished. All the inductance values were obtained by actual
measurement under a d.c. saturation of
40 m.a.
From a set of curves of this type, one
may determine at a glance what ripple
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will result when using any given combination of inductance or capacity or
one may with equal facility determine
the various combinations of inductance
and capacity that will result in a certain
value of ripple voltage in the output.
One factor, ordinarily overlooked in
resistance of the load. The ratio oá rip the use of a socket power device, is the
ple voltage to load voltage for the type
of filter shown in Fig. 2 is

(1-39.44/ 2LC2) -H39.44f -L2 )
where f is the frequency, R the load inductance, Cl and C., the condenser capacities in farads and L the inductance of
the coil in henrys. In general it may be
noted that a low resistance in the load
allows more ripple to be transmitted
than does a high resistance. The impedance of the load, furthermore, should
be approximately equal to that of the
filter in order that energy not be reflected from the load to the filter. In
addition, the total impedance of the
choke coils should be four times the impedance of the condensers.
Failure to consider the load impedance is often the cause of unsatisfactory
results from a socket power device. It
may work well with one radio set and
not with another because of the great
difference in their load impedances. Although this article is merely an attempt
to explain in simple language how and
why a filter works, it is believed to contain some information of value to anyone who intends to assemble an electric
filter. At least it will serve as an introduction to more detailed treatises of a
mathematical nature, for an understanding of the qualitative usually precedes
the best quantitative work.
No. 18 rubber covered twisted pair is
the smallest wire that should be used
with a.c. filament tubes. No. 16 or 14
is preferable. No. 20 is not large enough
to safely carry the heavy filament current required. Each -26 tube draws
more than 1 ampere, the -27 tube 1.75
amperes.
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Shield grid tubes require r.f. transformers having a high primary impedance in order to give the high amplification of which they are capable.. This
means that the transformer primary
should have about the same inductance
as the secondary. Less selectivity but
equally good amplification is obtained.
with impedance coupling, using a single
coil common to both the plate circuit of
one tube and the grid circuit of the next.
27

Making an Electrodynamic Cone Speaker
By E. F. Kiernan
THE electrodynamic unit used in.
the old horn type of Magnavox

loudspeaker can be made the basis
for a modern cone reproducer having remarkably fine tone quality. One of these
old speakers can now be picked up for
a fraction of its first cost. The disassembly of the old speaker and the assembly of the new is a comparatively
easy job.
The first operation is to remove the
horn from its socket and also the surrounding pressed steel cover, removal of
which exposes the screws which fasten
the socket plate and diaphragm. The
plate is taken off by loosening the
screws.
Just under the diaphragm support are
two terminals to which the leads from
the moving coil are soldered; these leads
should be unsoldered; after which the
diaphragm and moving coil may be
lifted out. The leads from the coil are
pasted to the diaphragm under narrow
strips of tape. These strips are pulled
off and the leads separated from them.
An aluminum tripod, bolted to the center of the diaphragm, supports the moving coil. By removing the bolt, the coil
11ADS fiPOM

CO/L

ALUMINUM
TRIPOD

Moving Coil as Removed from Horn
Speaker.

and support can be taken off. The coil
leads are fastened to two legs of the
tripod in the same manner as they were
to the diaphragm, and should be carefully unfastened. Straightening the ends
of the tripod legs, allow the ends to be
pulled loose and the tripod to be separated from the moving coil. The coil is
put away in a safe place during the construction of the cone.

made. This support consists of a cardboard ring, D, 8 in. in diameter and
in. wide, fastened by a rubber membrane
in. wide to a square cardboard flange,
Z, 12 in. by 12 in. with a
in. hole
in the center.
To assemble the support, a thin rubber sheet, procured at a drug store, is
stretched slightly over a board and fastened with thumb tacks. Glue is applied
to one side of ring D and flange Z, and
the two are placed concentrically on the
stretched rubber sheet. When the glue
has dried, the superfluous rubber is cut
away from the outer edge of Z and the
inner circumference of D.

9/

Rear View of Completed Job With One
Supporting Brace Removed.

Preparation of Cone.
in. long. A third radius is drawn
A portion of the cone is cut off just
between the other two and separated below
the apex so as to leave an opening
from the nearer by a K3 in. arc. The
wedge included between this last radius
and the one farther away is removed
with a pair of scissors. Little triangular
pieces are cut from the remaining circumference, giving it a saw tooth appearance. The disk is then formed into
a cone by applying glue to the narrow
wedge and pressing the opposite edge
(overlapping) on it. After the glue has
dried, the saw teeth are all turned out
Method of Attaching Rubber Membrane
and back so as to lie in the same plane
to Cardboard.
perpendicular to the axis of the cone.
slightly smaller than the internal diamWhile the glue on the paper cone is eter of the moving coil tube.
The coil
drying, the cone support should be
(Continued on page 43)
105%

Moving Coil Mounted on Cone.

A sheet of heavy drawing paper about

square is needed for the cone. Two
circles are drawn on the paper, one 12
in. in diameter and one
in. smaller.
The sheet is then trimmed down to the
larger diameter. Two radii are drawn,
separated on the outer circle by an arc
13 in.

/
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Side and Front View of Cone Mounting.
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FRONT

QUERIES
REPLIES
typewritten, or in ink, written on one side of the paper, and
Questions of general interest are published in this department. Questions should be brief,
answer is desired, a fee of 25c per question, including
personal
Where
acknowledged.
or
personally
published
is
be
to
answer
whether
the
should state
-built receivers, an extra charge will be made, and
of
factory
those
particularly
diagrams,
work,
or
special
require
If
questions
be
sent.
diagrams, should
correspondents will be notified of the amount of this charge before answer is made.

In the article on the Capacity Coupled
Receiver in February RADIO, two Variodensers are listed, but I can find no place
for them in the circuit. Please identify
these two condensers for me, as to their
correct position in the receiver.-W. A.
D., Jamaica, N. Y.
The 100 mmf. Variodenser is used as a feedback condenser in the loop circuit, and is
shown as C-2 in the schematic wiring diagram. The 20 mmf. condenser is used as a
trimmer across the tuning condenser next to
the detector, and can be plainly seen near the
center of the baseboard, in the picture of the
rear of the set, as well as in the pictorial
wiring diagram.

Will intermediate frequency transformers of the type which were used in the
1924 and 1925 model Best 45,000 cycle
superheterodynes be satisfactory with
the new shielded grid tubes?-R. S. K.,

Waco, Texas.

These transformers were designed for the
type 99 tube, and would be practically useless
with the shielded grid tube. The secondaries
might be used as tuned impedances, but the
intermediate frequency would then be too low
for practical use. Using the primary winding
as a tuned impedance, with a condenser of
.0001 mfd. might enable the use of the old
transformers in an impedance coupled, shielded
grid intermediate amplifier, but as transformers, they would be useless.

I have a push-pull audio amplifier using two type 210 power tubes, and have
an electro -dynamic speaker which has a
built-in output transformer without. center tap. How may I use the speaker in
the push-pull circuit? Can I connect another loud speaker in series with the primary of this output transformer, and
still get good results?-W. H. F., East
Ely, Nev.
If you have a push-pull output transformer
or choke which is designed to fit the imped-

.-

8

C

i

work.

Would like to have a schematic wiring
diagram for the r.f. amplifier used as the
front end of the new Infradyne. Would
also like to use a shielded intermediate
amplifier, preferably the S -M time signal
amplifier, in a .superheterodyne. What
kind of oscillator coil should be used, and
what would be the most satisfactory circuit for the entire combination.-A. M.
S., Canton, O.
A diagram of a combination superheterodyne such as you suggest is shown in Fig. 1.
The internal connections to the tuned r.f.
amplifier are shown inside the dotted lines,
these connections already being made. If a
variable condenser having insulated rotor and
stator plates is used in the oscillating circuit,
the arrangement shown in Fig. 1 will be best.
A coil wound on a 2 in. tube, consisting of
two stator windings of 45 turns of No. 26 enameled wire each, with a rotor wound on a
11/2 in. tube, with 35 turns of No. 36 silk
covered wire .for the coupling coil,_ will be
right for tuning through the broadcast band
with a .0005 mfd. variable condenser.
_

0t90 TIME t/GN4.L P

C
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ance of the average cone or horn type speaker,
you can use the electro -dynamic speaker output transformer by simply connecting the primary of the speaker's output transformer to
the two plates of the push-pull stage, leaving
the center -tapped output transformer connected, but abandoning the secondary winding, which will not be needed. No bypass condensers are needed, unless you have a particular reason for avoiding the passing of high
voltage through the loud speaker cord, which
is thoroughly insulated, and should not give
any electrical shocks through contact with
exposed terminals. If you connect another
loud speaker in series with the electro -dynamic
speaker, you will rob a certain amount of
energy from the latter, and may affect its
efficiency at the low frequencies, but there is
no reason why the combination should not
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Have built an "A" eliminator using two
Tungar bulbs, filter choke, and a set of
resistances as shown in RADIO. Am
troubled with too much hum. How may
this be eliminated?-J. S. S., Bakersfield,
Calif.
The trouble is probably in your filter choke,
the core of which is saturated by the flow of
direct current through the windings. Try adjusting the air gap to a greater distance, and
set the shunt resistances at a higher value.
The best filter is made up with a set of electrolytic filter condensers like the Mershon,
which can now be obtained in the proper
values for A eliminator work. Connect a condenser of this type having three capacity
terminals and a common terminal, the three
taps going to the two ends of the filter choke
and the center, and the common terminal to
the negative of the rectifier circuit.

Is the six tube short wave receiver
shown in November 1927 RADIO suitable
for receiving phone and short wave
broadcasts? Will it operate with a loop?
In the diagram, a 50,000 ohm variable
resistor is shown with two connections,
while the one in the picture shows three.
-C. G. M., Pendleton, Ore.
This set is suitable for receiving short wave
phone as well as telegraph. It is not as satisfactory with a loop antenna, as with a small
outdoor antenna, and it is recommended that
the outdoor antenna connection be used. The
50,000 ohm variable resistor shown in the picture is a potentiometer, and may either be
used as such, or as a variable resistance, in the
latter case only the center and one end terminal being used.

In September 1927 RADIO was a story
on a plug-in adapter for converting a
broadcast band receiver for use on short
waves. Have built this outfit, but it does
not work on my neutrodyne receiver.
What can be the trouble?-J. H. R.,
Cootamundra, N. S. W., Australia.
This adapter is so simple to construct, and
has so few parts that there is very little chance
for anything to go wrong with it. It is possible that you have not plugged the adapter
plug into the detector tube socket; if it was
placed in either of the r.f. tube sockets, you
would get nothing in the way of short wave
signals. It is also possible that you have the
tickler coil windings reversed. Try reversing
the plate and B leads to this coil, and if the
adapter works after this change, it is a certain
indication that the secondary and tickler coils
were poled wrong. It may also be possible
that the tube you are using is a poor oscillator, and requires more B voltage than you
have been giving it. Try at least 45 volts, as
many tubes require this at the short wave
lengths for proper regeneration and oscillation
characteristics.
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Edited by P. S. LUCAS
R. O. Kocu, Assistant
ABOUT THOSE EXAMS
We have often wondered whether the ease
with which a man may become a commercial
radio operator is not detrimental to the profession. With two or three books available
which answer all the askable questions, it is
absurdly simple to master the theory of radio
telegraphy sufficiently to pass the examination,
and this with a very few months' study. Under these circumstances many a man finds
himself the proud possessor of a white ticket
without ever having laid eyes upon a Navy
Standard Spark.
Now, we are not condemning this type of
question and answer book. In fact, after much
thought on the subject, we believe that a man
can get more practical information from it
than by trying to dig through a more strictly
theoretical treatise on the subject. What
strikes us is the fact that, even though a
man can answer any question put to him, he
might not be able to find the location of a
secondary condenser, if he knew it was the
secondary condenser that had gone out; which

he probably wouldn't.
In England, Sweden, Holland and probably
all the other countries that appreciate the
value of slow, deliberate training, the embryo operator has to spend a couple of years
learning the profession whether he can learn
it in two months or not. Then, when he comes
up for his examination he is confronted with
all different types of transmitters and receivers, each of which has been tinkered with
and is in need of fixing. He fixes it-or goes
back to school. And this sort of thing lasts
five days!
When he gets his ticket, however, he goes
aboard a boat feeling perfectly at home among
all his switches, while the American "first
tripper" feels like little Alice, alone in the
biggest power plant in Niagara.
What to do ? Well, we believe more comprehensive exams would solve the problem,
and result in training that would cause a
greater familiarity with that missing (on one

cylinder, at least) link that connects theory
to its application.
Also, in the matter of code work most of
our schools are inefficient. They teach us to
copy so many words per; again looking to -the
possession of a white ticket rather than one's
ability to hold down a job. Why not apply
some time to teaching a man how to think
when his fist is working? If the would-be
brasspounder were content to wait a few
months longer, learn to send messages, receive
them, attend to routine details with all the
trimmings (and this on a crowded wire) he
would never grace the ranks of the "lids."
Just to know when to use the key and when
not to use it comes only from the ability to
"think twice before you oscillate."
Now that we have our tickets it is safe to
bring this subject to the attention of those
interested in the development of our profession. (Thank goodness we don't have to go
through that which we advocate for those
30

who follow us.) We have heard many opinions
expressed along this line in the past few years,
and now we'd like to see them in print, for
there are undoubtedly lots of arguments for
and against the policy we have suggested.
Hoping to hear from you, etc., we now admit

NM.

THE UPPER MISSISSIPPI RIVER

By George Brown
Steamers C. C. Webber, S. S. Thorpe, General Ashburn and Weeks are a type of Mississippi River steamboat, belonging to the
Upper Mississippi Barge Line, which is operated by the U. S. Inland Waterway Corporation. Stern wheelers of 130 ft. in length, these
boats carry a crew of 18 men and are called
towboats, towing barges of general merchandise between St. Louis and Minneapolis, which
is the head of navigation on the Mississippi
River. They run on schedule on the order of
a railroad, dropping and picking up barges of
freight at the different cities and terminals
along the way, receiving all orders via radio.
Two .transmitters and two receivers have
been installed on each towboat, a Westinghouse M. O. controlled 750 watt ICW-CW on
1100 meters and a 100 watt set on 37.5 meters.
A break-in relay may be used an either receiving set. Up to this date the short wave
set has not had a chance to do its stuff but
splendid work has been done with the long
wave set, the Thorpe having worked the Webber with ease while laying at the terminal in
St. Louis and the Webber laying at the terminal in Minneapolis.
Schedules are kept every three hours from
6 a.m. to 9 p.m. with the office in Minneapolis through the Army station at Fort Snelling, WZS, a 2 KW Federal arc, on 2000
meters. All traffic will go through the big 2
kw. tube set direct to the office when the two
250 ft. towers are completed at the office in
the new Minneapolis Municipal Terminal.
The radio operator on each boat has the
title of operator -clerk and does all the boat's
clerical work. He receives $110 a month to
start and if he makes good this is raised to
$125 after six months, after one year it is
raised to $135.
All operators are hired by Mr. F. C. Moore,
the radio supervisor in New Orleans, or Mr.
J. C. Goodsell, the general superintendent in
Minneapolis.
.

Close-up of .the "C. C. Webber," Showing
Radio Mast.

The "C. C. Webber" on the Mississippi River.
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TIME, PRESS AND WEATHER
SCHEDULES
By L. O. Doran
TIME SIGNALS
Time signals are available as shown in the
schedule list hereafter.
NPG does not carry well through the QRN
south of Manzanillo but NBA can be heard
from there to the Canal and XDA is good anywhere on the Mexican coast.
NSS day signal is fairly good along the
western coast and the 37.4 meter signals of
NAA can be heard with excellent strength
anywhere on the run.
PRESS

KPH press can be copied about as far south
as Manzanillo but QRN generally kills it beyond there. NPL and NBA can be heard anywhere on the western run but QRN may kill
one or the other at times. WNU day and night
schedules can be copied anywhere on the run

A "zone of silence" or "dead spot" exists
to the northwest of Cape Mala, Panama, and
it is impossible to work NNT or NBA more
than 50 or 100 miles north of Cape Mala on
600. NAX can be worked from about Corinto

to the Canal.
LOCAL WEATHER SCHEDULESPACIFIC COAST
SENDS
P.S.T. CALL WAVE
600 B r i t i s h Columbia
10:00 PM VAE
forecasts and 5 PM
observations
8:00 AM All Lightships
WWBO
Noon
8:00 PM WWBP 600 Observations
WWBU
WWBV
(Above four stations may not send when radio
fog signal is in operation) .
9:00 AM
799 Observations
1:00 PM NPD
5:00 PM
8:00 PM
(Weather for Strait of Juan de Fuca and

unless QRN is especially bad. Same for WAX.
WNU-WAX press is not QST.
The best bet for "sure fire" press, free from Puget Sound).
static difficulties, is the short wave 40.8 meter
9:30 AM
schedule of 2U0, the N. Y. Times, and the
1:30 PM NPE 600-2677 Observations
37.4 meter transmissions of NAA press. Both
5:30 PM
can be easily copied anywhere on this run,
8:30 PM
even during lightning storms which kill all
(Forecasts for Wash., Ore., and Puget Sound) .
long wave signals.
9:00 AM
KPH and 2U0 are the best schedules for
2:00 PM NPW 600-2883 Observations
"live news." Navy press from NAA-NSS5:30 PM
NPL-NBA is generally a day late when sent
(California coast weather).
and contains much official or naval news, not Various times
especially interesting to merchant vessels. during day KUO 690 S.F. Examiner radio ph o n e reports to
WNU-WAX press also contains many non very
be
to
inclined
is
and
Pilot boats, weather,
items
interesting
ships arrivals, deBritish in character at times.
partures, etc.
Other short wave press can be intercepted
from NPG between 8 PM and Midnight,
8:30 AM
P.S.T., or the same press can be heard relayed
2:00 PM NPL 600-2993 Observations
through NPM after Midnight. NPG is on
8:30 PM
approximately 35.5 and NPM on 37.0 meters.
(California coast weather) .
Where double wave length is shown, the
Neither station has any regular schedule.
calls or transmits on 600 meters before
station
MAIN SCHEDULES-PACIFIC COAST
to the longer wave. All the above
shifting
TO CANAL
stations have good range.
SENDS
*P.S.T. CALL WAVE
(To be continued)
12:10 AM KPH 2200 S. F. Examiner press
press
NPL 9798 Navy
2:00
NBA 6518 Navy press
2:00
When it comes to going after QRMers we
WAX 5551 Press to KUS
3:30
like to mention the fact that we have
would
WNU 3331 Ditto after Wea and had two mighty pert suggestions which might
8:30
Tfc
do a lot of good. The suggestions are similar
NPL 9798 Time sigs
8:55
in nature and come, as might be expected,
NSS 17130 ' Time sigs
8:55
from two operators who are old-timers in
NPG 7005 Major Wea Bulletin every sense of the word; efficient, conscien9:00
NBA 6518 Time sigs
9:55
tious and reliáble. The plans' run like this:
XDA 2800 Ditto and Wea Bul10:55
We wish to thank the operators (?) on
letin
following ships for QRM during lightship
the
11:30 Mexican Stns 600 up Weather
weather.
both
NPG 4836-2776-Time sigs,
11:55
CALL
TIME
waves
DATE
sigs,
Time
17130-37.4
CALL
TIME
NAA-NSS
DATE
6:55 PM
both waves
Or: The Honor Roll.. .
NPG 7005-2776 Major Wea
7:30
during Wx Rpt
for jamming
Bulletin
Date
& Time.
KPH 675 -Weather, repeats on
8:05**
The plans are a little rough and we hate to
2200
resort to it. We are also afraid that any
WNU 3331 Wea, tfc and KUS operator so careless will be found too busy
8:30
press
pounding the pillow to read this humble deNPG 4836-2776 Time sigs, both partment. However, we leave it up to you.
9:55
waves
Shall we take a few personal slams or not?
Times press
Y.
N.
40.8
2U0
10:00
Well, our little request box brought results.
11:00 NAA-NSS 17130-37.4 Navy press,
Mississippi
both waves We asked for stories about the
have received two; one, feaand
boats
River
*Add three hours for E.S.T.
turing the southern end and the other the
**May start 10 to 15 minutes later.
northern section. We yelped for some dope on
GENERAL NOTES
American stations and got it. We asked
Interference with Lightship weather broad- South
power and have it coming up.
WNU's
for
PM,
8
casts on 600 meters at 8 AM, Noon and
how to find out anything we
know
Now we
P.S.T:, is a hanging offense on the Pacific
to know about the commercial operating
want
Coast.
game the world over, and invite all the CB
All Pacific Coast commercial stations call
to make use of the method. If there
and answer on waves between 675 and 735 readers
you would like to see make its apis
anything
meters. KPH and KFS at San Francisco mainthis department just drop us a
in
pearance
tain 2400 meter watch. KPE at Seattle works line and we'll have your request set up with
2400 meters every other hour from 9 AM to 9
a fence of stars around it.
PM, P.S.T.

N-

K-
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THE OPERATOR, HIMSELF
By L. B. Dustin
This is the third and last installment of the
report in which Mr. Dustin sums up the
situation which confronts the ship radio operator. In the first two sections, as published
in the January and February issues, the author

makes some interesting observations and suggestions regarding construction and use of
present-day transmitting and receiving equipment aboard ship. In this issue he goes after
the game from the angle of the operator himself. The following is good common sense and
there are suggestions in it which will apply to
nearly every one of us.
A discussion of the personal element entering into marine radio service is a much more
ticklish proposition than that of mere machinery. There is, however, a great deal to be
wished for in the wireless personnel of ship
stations as a rule, mainly along the line of

training.
In spite of the high requirements for obtaining a government radio license, the average
operator aboard ship would be able to give
a higher grade of service, if his preliminary
training had been more thorough and inclusive. How many operators holding licenses
really have a thorough grounding in elementary and general electricity which would enable them to do any repair work of an electrical nature that might be necessary aboard
ship, such as locating and correcting generator
trouble, grounded and leaky circuits, which
cause a large part of the induction which is
so often troublesome, particularly aboard old
vessels, etc.? The real radio man should be
able to cope with any problem of an electrical
nature that might arise aboard ship. Also,
just insofar as the radio man broadens his
capabilities for usefulness in this manner, will
he increase the chances for better pay and incidentally increase the prestige and standing
of the radio man aboard ship.
The institutions training operators, as well
as the prospective operators themselves, seem
to entirely ignore the fact that, while the
majority of their training must be technical,
a not inconsiderable part of their future duties
is to be clerical, such as abstracting traffic,
writing up reports, and press. Often a small
amount of ship clerical work is also delegated
to "Sparks," such as making out crew lists,
payrolls and such minor clerical duties, making
him an unofficial ship's writer and clerk.
That this is true, is attested by the number
of wireless men who own typewriters of some
kind, and are willing to go to the trouble of
carrying them around on different vessels on
which they are employed. In view of this
fact, it would seem the part of common sense
to include some little preparation for this
work in his training. Although it might be
considered a little too much to require, the
future operator would benefit greatly by
learning to operate a typewriter by the touch
system, for the man who intends to become a
first class telegrapher on a well paid radio
circuit it is an essential, therefore it might
well be included in every operator's curriculum.
Along this line, a general knowledge of vessel and radio abstracting forms would not be
amiss. The first session with the radio abstracts of a voyage is usually a painful one
and the result often a terrible mess. Usually
it requires several voyages, and numerous mistakes to master the bookkeeping side of radio.
Let's teach the budding radio man of tomorrow the solution to the puzzle, before he comes
to it and not leave it to chance.
May I take one more "slam"' at an existing
state of affairs, before I close? Namely-the
abbreviations and forms, used and abused by
operators. How many abbreviations have we
heard for those helpful words: "Thank you"
and "Please"? Tnx, Tks, Tu, Tx; Pls, Pse, P,
(Continued on page 40)
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Radio Kit Reviews
THE BROWNING -DRAKE WITH

A. C.

TUBES
The Browning -Drake kit, previously
described in these columns, can readily
be
converted for operation with Arcturus
a.c. tubes
Tests show that the set operates
without
and the results are equal to those secured hum
from

r-

--------,--

Shields should be employed as the Arcturus
type 28 tube has an amplification between
and 11 and it is hard to neutralize unless 8
a
complete set of shields are employed.
As
it
ordinarily takes about sixty seconds
for
the tubes to attain full operating
temperature and for various noises to quiet
down,

ANTfNN4
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Circuit Diagram for A.C. Browning -Drake.

most battery -operated sets. The
receiver, as changed for a.c. operation,completed
is shown
in the picture. Fig. 1 is the circuit diagram.
All filament wiring should be done
with
two-color twisted pairs, the same color
being
connected to the respective filament terminals

neutralization should be delayed for
length of time. It is secured by setting this
the
neutralizing condenser until rotation of the
trimmer does not throw the first circuit into
oscillation when the tuning dial is set
at
about 20 on the scale.

A NEW POWER

AMPLIFIER TUBE

The

CX-350, UX-250 is a new tube for use
in the last stage of a transformer -coupled
audio frequency amplifier. For the same fila-

ment current and plate voltage it has
more
than twice the undistorted power output
the -10 tube, which thus adapts it for use of
with
loudspeakers to be used in large auditoriums.
Due to its low plate impedance it
must be
used with an output transformer
or
coil and bypass condenser. Its filamentchoke
current is 1.25 amperes at 71/2 volts, the
filament
being of the coated ribbon type. It
has a
height of 614 in. and a diameter
of
2 11/16
in., fitting a large standard socket.
acteristics at various plate voltagesIts charare as
follows:
Plate Voltage .. 250 300 350
400
450
Negative Grid
Bias (Volts)
45
54
63
70
84
Plate Current
(Milliamps) . 28
35
45
55
55
Plate Resistance
(a.c.) (ohms) 2100 2000 1900 1800
1800
Mutual Conductance
(Microhms) ..__1800 1900 2000 2100
2100
Voltage Amplification Factor .__. 3.8
3.8
3.8
3.8
3.8
Max. Undistorted
Output
(Milliwatts) 900 1500 2350 3250
4650

ABOX ELIMINATOR AND POWER

AMPLIFIER
The compact A and B battery eliminator
and one -stage audio frequency amplifier
trated herewith permits the operation ofillusalmost any standard receiver from a.c. socket.
(Continued on page 37)

Assembled Browning -Drake A.C. Receiver

of each socket so that all the positives are
may be determined by a "click"
connected together and likewise all the nega- or Oscillations
"pluck"
in
the speaker when the trimmer
tives.
is rotated or, by placing the fingers
on the
It will be noted that the minus B lead is stator plates of the first
tuning
condenser,
connected to the plus terminal on the de- whereupon
a "click" or "pluck" will be heard
tector tube socket. The bypass condenser in in
the
loud
speaker. However, this would nethe plate of the detector tube must also go
cessitate
removing
the top shield in the first
to minus B. A 1 mfd. condenser should also
be placed between the shield, which is ground, compartment and the constructor can usually
tell by turning the trimmer condenser, whether
and the minus B on the r.f. tube. This is the
the set will oscillate or not. The receiver is
terminal marked plus A on the r.f. socket.
then
ready to operate and may be tuned in
The C batteries are connected as shown.
Care should be taken that a plus 41/2 volts is the same manner as any of the other Browning -Drake kit sets.
on the detector tube while a minus 11/2 to
minus 3 is on both the radio frequency tube
and the first audio stage.
The volume control consists of a Clarostat
The LL charges on radiograms to Mexican
in series with the plate lead of the r.f. tube
States will be 22c per word and $2.20 miniand controls the volume by cutting down the mum. Radiograms transmitted
via Mexican
plate voltage. It should be well insulated stations intended for
delivery
in
Mexico will
from the mounting bracket, otherwise a short remain 5c per
word,
10
word
minimum,
with
circuit will result.
no charges for local delivery.
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The men who are way out ahead in radio, the
pace -setters, are the men who own the
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Houston, Texas,'
January 12, 1928.
my 1928 INFRA with
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"I am more than
in any foreign
tuned
not
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DYNE and,
reception of coast -to -coast
station, loud speakerCuba
is a regular thing.
stations, Mexico and
and I have not
"WEAF is very weak at Houston
them in direct
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Referring to the performance of his new Infra dyne, Earle W. Muzzy, 2710 Dean Avenue, Spokane, Wash., writes as follows:
"It is well worth a little loss of sleep to be up early
these mornings and listen to Japanese and Australian
programs. Stations JOAK, JOCK, JODK and
JOBK, Japan, have been picked up with very good
volume, as well as 5CL and 3LO, Australia. For
the benefit of those who may wish to pick up these
be
foreign stations, all of the above mentioned willand
found on settings between where KJR (Seattle)
KWSC (Pullman) are received. One morning JOAK
wake
came through with volume loud enough tonatured
the entire family and to cause some good
sarcasm from neighbors.
11,000
The fact that Australia is approximately
miles from Spokane on the other side of the equator,
season,
and that the present time is their summer
hours aadds .to the thrill. Their clock time is 18 reception
head of Spokane time, therefore their portion
comes in best between 2 and 4 a. m. A good
of the musical numbers broadcast by the Japanese
of their stastations can easily be recognized. Some
tions are keen on American jazz. Station JOAK
features

a very good soprano

regularly.
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JaArnold Street,
Jamestown,

January

can

W. M.

Although

AIKEN.

Sandersville, Ga.,
"I purchased a

571 Bltd Avenue,
San Jose, Calif.,
January 24, 1928.
"I have built a number of the old INFRADYNE
receivers and have just completed two of the 1928
Models. These sets surely have it all over every other
make of radio in distance, volume, tone and ease
of handling. I have built the m all and know."

N.

9
INFkADYN safely
that 8y
on the
without
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doua he

beautishe sings in Japanese tongue, her voice is as through
ful as some of the grand opera singers heard

American stations."
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February 13, 1928.
Remler Infradyne Receiver 1928

Model through the Hamilton -Carr Corporation,
Chicago, last December and it is just about the

finest set the writer has ever listened to, or has_
ever had the pleasure of looking at."
HERBERT W. ELDER.
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do, please note the
"As an example of what it will
no feat to listen to a
attached letter to KFI. It is numbers
but when you
distant station for a couple of without missing a bit
receiver one for over half hour is perfect, it is all anyof the program and the quality
one can ask."
E. D. COLLINS.

Co.
REMLER DIVISION, GRAY & DANIELSON MANUFACTURING
260 First Street, San Francisco, Calif.

Infradyne and folder describing all Remler Parts.
Please send me complete information about the
City
Street

Do you build and sell sets?
Tell them that you saw it in RADIO
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FRPWh0e Radio catalog

SERIES FILAMENT
(Continued from page 18)

realer -Set Builders! Save Money!

Send for this book of bargains. Everything
in Radio-all the newest hook-ups. Sets,
kits, parts, cabinets, consoles and supplies. if you want the best for the least
money, you need this catalog

SHURE RADIO COMPANY
West Madison St., Chicago, Ill.

345 V.

EVERYWHERE
good radio is
found-there

also are used genuine

T O

I NAL
RADIO PRODUCTS

NATIONAL CO.,

INC

MALDEN, MASS.

W. A. Ready, Pres.

Radio

Interference
Filters

`'

Positively
Reduce Radio Interferenee from Household Motors, Etc. Write for Booklet.

Company
ï^ Tobe Deutschmann
Cambridge, Mass.
p.

How to be a commercial
Radio Operator
A practical book that should
enable anyone of average intelligence to pass the Government's theoretical examination
given to applicants for a
Commercial Radio Operator's
License.

JUST OUT
Nilson and Hornung's

PRACTICAL
RADIO
TELEGRAPHY
380 pages,

5

x 8, 223

illus-

This receiver has 7 type 99 tubes, with
filaments in a series-parallel arrangement, and a type 210 power tube, with
rectifier equipment built in as a unit.
Its circuit is shown in Fig. 2, and represents the latest edition of a fundamental circuit for a.c. operation which
has been in use since 1925, and was first
described in RADIO in December, 1925.
This is perhaps the most elaborate of the
a.c. receivers now available, but is shown
in order to give the reader an idea of
the equipment required, and the method
of operating the tubes in series. As is
the case with the Gilfillan receiver shown
in Fig. 4, the field winding of the electro -dynamic loud speaker acts as part of
the filter circuit associated with the rectifier equipment, and obtains its exciting
current from the plate current flow
through the filter.
This receiver is equipped with a "glow
tube" voltage -regulator in the 90 volt
B supply circuit, as well as a ballast
lamp in the primary circuit of the power
transformer, both special features for
which no general rules applicable to any
set can be laid down. The ballast lamp
requires a certain current flow through
it to be operative, and the lamp has
been designed specifically for the current requirements of the Model 32 set.
Hence this lamp cannot be used with
other receivers having different power
requirements. The power transformer
for the Model 32 is wound with 65 volt
primary, the lamp absorbing the remaining 55 volts of the total of 110 volts.

trations, $3.00 net, postpaid

The book covers in detail the
theory and practical operation
of every type of modern, 1928,
commercial arc, spark, and
vacuum tube transmitter. It
furnishes complete data on
commercial vacuum tube receivers. It covers everything
from elementary electricity to
the practical operation of radio compasses.

Some outstanding poin's
Very little mathematics;
2. Assumes no prior knowledge of electricity;
.3. Covers everything in commercial radio in detail;
1.

4. Complete list of self-examination questions;
5. Simple, yet rigidly accurate;
6. Complete wiring diagrams
given.
See the book before you purchase. Fill in and mail just
this coupon.

McGRAW-H ILL FREE EXAMINATION COUPON
McGRAW-HILL BOOK CO., INc.,
370 Seventh Ave., New York, N. Y.
You may send me Nilson and Hornung's PRAC-

TICAL RADIO TELEGRAPHY, $3.00 net, postpaid. I will either return the book, postage prepaid, in 10 days, or remit for it at that time.
Name
St. & No
City
State
Name of Employer
Official Position
(Books sent on approval in the U. S. and
Canada only)
Radio 4-1-28

34

BALANCED IMPEDANCE A. C.

TUBE RECEIVER

Condensers
B -Blocks
Veritas Resistors
Essential, Trouble -Proof, Tested

Components of all Modern A. C.
Sets. Made especially for and
universally specified for A. C.
Circuits by Leading Radio
Engineers.

Send 25c for new Tobe Power
Pamphlet "T O B E B- POWER
SUPPLY and AMPLIFIER
DESIGN."
Send for free information on the new
TOBE A -Condenser.

Tobe Deutschmann Co.
Cambridge

The Bi,aícJ Covers

the Solder!

(Continued from page 22)

put. A 250 millihenry r.f. choke, several varieties are available listed as No.
125 r.f. chokes, in series with a .005
microfarad fixed condenser is satisfactory as a scratch -filter. This combination should be connected directly across
the leads from the pick-up unit. The
size of R5 depends on the type of pickup used. Some of them are already
equipped with a volume control. The
resistance may run as high as 50,000

ohms.

Little needs to be said about adjusting and tuning the receiver because these
depend on the parts used in the set. Of
course it is necessary to line up the sections of the three-gang condenser by
means of trimmer condensers, and the
"neutralizing" condensers C59 Cs and
C7 should be adjusted for maximum effect. These condensers and C8 should be
adjusted so that the receiver will not
quite oscillate over the whole tuning
range when the volume control is turned
up to full value.
Tell them that you saw it in RADIO

Mass.

0-RWÌc0

BRA ¡DITE
HOOK-UP WIRE

The insulation on Braidite
can be
quickly and easily drawn back
for
soldering and then replaced
so
that
there are no exposed sections
wire or unsightly soldered of bare
tions. Braidite is the only. connecstranded
insulated wire that holds its
permanently after bending, shape
others
twist and get out of place.
Another
feature-you cannot scorch Braidite
with a soldering iron; most
others
burn up like a fuse. Use Braidite
in
the next set you build.

Cornish Wire Company
30 Church
St.

N. Y. City

If your dealer cannot supply
you, order from us direct.

25' Stranded Braidite-.35c
25' Solid Braidite
30c
., \\,,.\\\.\..,\.\.xsu .,,,

Made in red, green, yelbrown and black.

low,

Check it with any set you choose!
-then

hook it up and learn first hand its

superior tonal and reception qualities!
SPECIFICATIONS

AC BANDBOX 704

1. Genuine Neutrodyne circuit.
2. All elements totally shielded.
3. Full 180 volts on plate of output
tube.
4. Supplemental tuning devices for
hair line alignment of condensers to secure
possible tuning (Acumina tors).
5. Single station selector.
6. Illuminated dial.
will reduce
7. Volume control that
heavy local reception to a
whisper without detuning and
without distortion.
8. Power plant with a condenser
of 30 mf capacity.
9. Self-healing condenser.
10. Modern, neat, compact, richly
finished cabinet.
11, Adaptability to any type of console cabinet by being available
in single or double units.
12. Quantity production price of
less than $100.

?

?

Yes
Yes
Yes

sharpest®
Yes

or i two units
con; ole installation
ai

Yes
Yes
Yes

$90

Yes

The NE W dry cell 401

Yes
Yes

and'

Yes

box Junior

the Crosley Bandbox
Anew dry
features-selectivit y, sensitivity, volume and appear ance.. Ideal for h )mes having no alternating lighting
current or where torage battery service is not avail able or desired. Especially desired because of its
cell rec eiver with all

Yes

economical installa tion cost and operation. Batteries last months! Use Crosley
Musicone for peal, ct reproduction!

35

Battery type Bandbox operating with storage batteries or power supply $55.

"You're there with a Crosley"
and Broadcast Reception. Montana, Wyoming,
Crosley is licensed only for Radio Amateur, Experimental
Write Dept. 19 for descriptive literature.
Colorado, New Mexico and West prices slightly higher.

THE

CROSLEY

CINCINNATI, OHIO

RADIO

CORPORATION

POWEL CROSLEY, Jr., Pres.

Tell them that you saw it in RADIO
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JENSEN

JDYNAMIC SPEAKER

A. C. OPERATION OF 115 K. C.

SUPER

(Continued from page 23)

NGAN

ONGAN
the gain of the r.f. amplifier is still too
QUALITY
PRODUCTS
great at zero volume setting, which is
with the full 200,000 ohms in the circuit, and so a higher resistance is desirable to reduce the gain and cut the volume of locals to a minimum. If the
Building, as you do, a represent volume control is satisfactory,
ceiving
set for the buyer
there is no need for change, but if the
who insists upon the best
locals are too strong, a higher resistance
in radio, you naturally seek
at this point will probably cure the
the very latest in design
and finest construction in
trouble.
parts-at a price that perThe regeneration control in the plate
mits a profit. Just as Doncircuit of the mixer tube serves as an
gan has always devoted
auxiliary volume control on distant staits entire facilities to the
manufacturers of sets,
tions, and is not needed for local service.
now Dongan recognizes the
It will be noted that a type 112-A or
Custom Set Builder as a
171-A power tube is used in the last
distinct factor in the radio
audio stage, when a type 210 tube might
industry.
seem more appropriate. In testing the
Establish a Direct Source
series - filament operated receiver from
on Fine Parts
several power plants using transformers
designed to supply two type 381 rectiYou can avail yourself of
special discounts on audio
fier tubes with 550 volts per tube, it was
transformers, B -Eliminator
found that after drawing 132 milliamtransformers, chokes and
peres from the rectifier to supply the
units, A C transformers
filament circuit, the effective voltage at
and units, power amplifier
transformers, etc all apthe output of the filter had dropped to
proved parts designed in
250 volts, and when the plate current
one of the world's finest
required by the 9 tubes was added to
radio parts laboratories
the 132 milliampere filament current,
and manufactured in one of
the effective voltage available for a
the most modern and wellequipped plants.
power tube was as low as 200 volts. At
For converting D C sets to
this voltage, a type 71 tube will deliver
AC
or for building new
a great deal more power than a type
sets write for our Cus310, and is preferable thus both from
tom Builder's proposition.
Your source is direct and
the standpoint of power output and
satisfaction guaranteed.
initial cost.
Find out about this at
What actually causes this excessive
once. You can improve the
voltage drop is that the power transquality of your work and
receive added profit.
formers were undoubtedly designed to
supply a 310 push-pull amplifier toTransformer Headquarters
gether with B voltage for the receiver,
for Set Manufacturers
a total which would never exceed 70 to
In designing your new set,
80 milliamperes, so that with a load of
take advantage of the re150 milliamperes or more, the effective
search work on power
voltage of each side of the power transtransformers developed in
former secondary probably amounted to
the Dongan laboratories.
not over 300 volts. After the voltage
Every feature of approved
design available.
drop across the filter chokes was deducted, the resultant voltage available
Dongan Electric Manufacturing Company
for B supply was below the minimum
29R1-3001 Franklin Street
Detroit
required for proper operation of the 310
TRANSFORMERS of MERIT for FIFTEEN YEARS 7!
tube. A 5 ohm fixed resistance must be
placed in each leg of the transformer
winding which supplies filament current
to the power tube, assuming that a
112-A or 171-A tube is used, and in
From Chicago's Oldest
case the power tube is the older style
Radio Jobbers.The Most
112 or 171, with
Valuable Radio Catalog.
ampere filament,
Write for your copy today IT'S FREE
the resistances would be 2 ohms each.
TELEPHONE MAINTENANCE COMPANY
123-5 S. Wells St., Dept. 77, Chicago, Ill.
The best procedure in deciding what
i
type of power tube to use is to first connect the filament circuit and the plate
circuits of all the tubes except the power
FREE-- NEW CONE SPEAKER CATALOG
tube. Then measure the effective voltWrite today
age across the output of the filter, and
It contains many bargains in all types of Cone
unless the voltage exceeds 300, a type
Speakers, Units, complete parts to build all types
of cone speakers. Also the latest parts of the
171-A tube would be the best to use.
New AIRPLANE Cone Speaker. Accessories.
An output transformer is necessary with
ACCUSTI-CONE,1 No. 7th St., Phila., Pa.
either the 171-A or 310 tubes, as the

Custom
Set Builders

Free Floating Coil and Cone
No Friction e r No Stress
>

EMBODYING the dynamic, or moving
coil principle, designed by Peter L.
Jensen, the Jensen Speaker presents at all
volumes perfect reproduction of voice and
instrument precisely as broadcast. Its
tonal range is the truest and greatest ever
achieved in a radio reproducer.

New A.C. Models now ready. Cabinet Model A.C.
Speaker, $75.00. Equipped with rectifier and filter.
Console units of A.C. models also available.

The Jensen Cabinet Speaker combines
charm of appearance and perfection
in
radio reception. Height 14 inches, width
16

inches, depth

12

inches, shipping

weight 34 pounds.
Type D44 Standard 6 volt field
15 ohms)
$65.00
Type D45 (Special field 2250 ohms) 67.50

o

The Unit
The Jensen Unit
may be purchased
separately and is the
same as used in the
cabinet speaker. It
is capable of the same
perfect reproduction
when used with suitable baffle and can
easily and quickly be
installed in consoles,
radio or phonograph cabinets.
Type D4 is wound with standard field
winding and has a resistance of about
15 ohms, draws less than four -tenths
amperes from a 6 volt "A" power supply.
Type D5 is wound with special field
winding, having a resistance of about

2250 ohms. This field may be used as a
choke in a power amplifier circuit or in
such a manner that it obtains its magnetic energy from the plate supply. At
80 to 90 volts it will draw from 35 to 40
milliamperes.
Both types of Jensen Dynamic units
are equipped with a step-down transformer with a ratio of 25 to 1, so no
other output transformer is necessary.
Height 10% inches, width 10 inches,
depth 81/2 inches, shipping weight 24 lbs.
Type D4 (Standard 6 volt field)
$47.50
Type D5 (Special field)
50.00
All types will safely carry the output of
171-210 or 210 push pull power amplifiers.

If

you are unable to get either the Jensen
Cabinet eSpeaker or Unit locally, send the coupon
beloln, giving us the name ofyour dealer, and we
2vill see that you receive complete information.
Zjcensed under ddagnavox Patents.

JENSEN RADIO MFG. CO.,
'°R3"
212 Ninth Street, Oakland, Calif.
Send full details about the Jensen Dynamic Unit and its use in phonograph
or radio cabinets.
Name
Address
Dealer's Name
Address
36
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plate current. would burn out the loud
speaker windings in a short time. In a
short time the type 350 power tube will
be available, and this will be even better than the 171-A at voltages of 250 or
more, at the same time not requiring
fixed resistances in the filament leads,
as it has a 772 volt filament. The plate
current of the 350 tube at 250 volts is
28 milliamperes, and the tube requires
a negative grid bias of 45 volts, which
can be obtained by increasing the size
of the bias resistance from 1000 to 1500

ERO

Your Set WII,I, Work
With ANY Eliminator

ohms.

It

is important to adjust the plate
voltage of the shielded grid tubes to 135
volts or slightly below, as excessive voltage on the plates will result in uncon-

trollable oscillation. The writer recently
tested one of these receivers, a d.c.
model, in which the front end oscillated
violently, and it was found that the
voltage on the plates of all four shielded
grid tubes was 185. It can be seen in
Fig. 2 that the 135 volt' lead is brought
`ìk. - out separate from that of the power
tube plate supply, so that if trouble is
had with d.c. models which are being
operated from a B eliminator which has
but one power tube tap, the voltage can
be cut down for the shielded grid tubes
by inserting another variable resistance
and 1 mfd. condenser.

IF you are troubled with whistling,
E/

_
Moulded Mica Condensers are ndividually calibrated before moulding.
They are most accurate.

A. C. KIT REVIEWS
(Continued from page 32)
power. It uses the conventional circuit shown
in the schematic diagram and is assembled
from standard parts.
As may be seen from the picture, it consists of an Abox rectifier and filter mounted on
the same baseboard with a type 210 Thordarson compact, two Muter condenser blocks, a
281 rectifier and 210 power tube, and a type
R-76 Thordarson transformer, together with
necessary Ward -Leonard resistances and the
binding posts. The Abox supplies 2 amperes
at 6 volts for filament supply and the rectifier and filter system supplies the necessary B
voltage for the operation of the receiver and
the one -stage power amplifier.
The Corwico a.c. adaptor harness consists of a twisted cable of heavy flexible
wire and the necessary number of adaptors to fit into the sockets of a batteryoperated set to be converted into a receiver to be operated with a.c. tubes. The
adaptors pick up the plate and grid connections of the original circuit while the
harness supplies the required new filament circuit. No re -wiring is necessary,

squealing, or motorboating when you use
an eliminator, the addition of three or
four Aerovox Condensers will very probably cure it, and in addition, will cer-

tainly improve the tone quality and
reduce A. C. Hum. Here is the circuit.

TYP

02 4MFD

T

--TYPE 2O28MFD
TYPE 2O2-4*D

---TYPE
PYROHI'I RESISTORS,
vitreous enamelled, are
made in sizes for every
A C. Set and eliminator.

Write for prices and
details.

2O241.4FD

E
T

The "Aerovox Research Worker' is a monthly
publication with lots of useful information. Send
for your free copy.
W. C. HITT, Western Representative
.os tìngeles, Cal.
324 No. an rearo st.

EROVOX

"Built Better"
70 Washington St., Brooklyn, N. Y.

Specified by G. M. Best for the 115 K. C. Super

the only changes being to connect the
harness to a step-down transformer of

C.,O

R -E

/ R198

,,R1%

,-R Fib

SPEAKER

110VAC
CLAROSTAT

2MF
ABOX RLCTIÇiER
STEG

DOWN

10,000 OIJMS
Cu0KE

TRANSCORMER

B+ AMR

2MF

B+ DET

A BOX
CONDENSERS

10,000 OLIMS

/1000

041M5

U. DC.

GROUND

(WIRE TO GRID TERMINAL

`21 O
`TUBE BASE

Schematic Diagram of Abox Eliminator and Power Amplifier.
Tell them that you saw it in RADIO
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proper voltage ratio and to insert the
a.c. tubes into the adaptors. The harness
is made in two styles: one for use with
5 prong tubes, such as the R. C. A. and
Cunningham a.c. types, and the other,
without adaptors, for 4 -prong tubes such
as the Arcturus.
An Acme transformer is being marketed for converting 110 volts 50 or 60
cycle a.c. to 1.5, 2.5 and 5 volts for use
with a.c. tubes. It is provided with cord
and plug for the line and short output

I

for improved

musical performance

lugs with eyelets, to which the filament
leads of a converter cable or harness
may be soldered. There are also two
lugs for the "C" bias.
The Hoyt a.c. pocket voltmeter is a
compact instrument for measuring voltages on a.c. types. Type 547 is a two scale model, 0-3 and 3-9 volts, for measing filament voltages. Type 5473 is a
three -scale model, 0-3, 3-9, and 50-150
volts, for measuring both filament and

o ROARS ON
210 Power Amplifier

and Plate Supply

-

--

Easy to build Simple to install Economical
to operate Quiet in performance
ÜLL rich tonal reproduction with a generous supply of
C`'J/ power for the heavier tones. You can bring your receiver
up to these present standards of reception by building this
Thordarson 210 Power Amplifier and B Supply.
Easy to build. Every effort has been made to make assembly
as simple as possible. The metal baseboard is equipped with

input voltages. Both types are supplied
with special leads and are packed in a
leather carrying case. These instruments
have a resistance of more than 20 ohms
per volt and are constructed on the magnetic repulsion principle. Equivalent instruments are also suitable for panel

all sockets and binding posts mounted. All necessary screws,
nuts and hookup wire are furnished complete; simple pictorial
diagrams are supplied. You can assemble this unit in an hour.
Simple to install. No changes in receiver wiring are necessary.
This amplifier can be attached to set in a moment.
Economical to -operate. Highly efficient and cool in operation.
Consumes less current than a common 5o watt lamp.
Quiet in performance. The reliability of Thordarson engineering assures you of unquestionable performance and quietness
in operation.
FOR SALE AT ALL GOOD PARTS DEALERS

mounting.

7.

A new Remler condenser of the
straight-line wavelength type is provided
with an adjustment which permits rotation of the dial shaft in either 'airection

J

Write for this free booklet
4

-

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago
GENTLEMEN: Please send me, free of charge, your booklet describing your

210 power amplifier on the metal baseboard.
Name
Street and No.
Town

State

11111I111111111111 U IIIIIIIIIIIliTT11111111111111.III1111111111111TIIIIl1111111111111P111111111

3576 G

to secure an increase in capacity. Two
of these condensers mounted on opposite
sides of one or two drum dials can thus
be made to read in the same direction.
(Continued on page 48)
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CONVERTS
any set to A -C!

Don't

Burn Out Tubes
One of the chief troubles in the
new A. C. sets using either A. C.
tubes or D. C. tubes in series is
paralysis or damage to the tubes
due to incorrect filament voltage.
This invariably can be traced to
line voltage, which in some local-

ities varies considerably throughout a twenty-four hour period. In
the sets using the new A. C. four
and five prong tubes it is very
Pattern No. 77
important that the filament voltage is right, as it is sometimes
found that a particular filament setting is necessary to eliminate hum.
All of the above troubles call for some definite method of adjustment
and this can be best accomplished by a suitable A. C. voltmeter having
ranges which cover the trouble expected.
work is the Jewell

TheKARAS

A -C -FORMER

Bring your set up-to-date
with this new KARAS
achievement! Delivers correct voltage to the new AC
Tubes 226 and 227. Needs
List
no separate device for cenPrice
ter tap. Has plug-in connection for B Eliminator
and loop of wire for con- Type 12 supnection to panel switch. No plies up to 5rewiring. Operates with 226, 2-227 and
Carter, Eby and other cable 2-171 tubes.
harnesses.

$R.7 5

Such an instrument and one used by many service men in their
77 triple range portable A. C. voltmeter. It is a very desirable instrument for
filament voltages at all times.
the set owner as it enables him to operate his set at safe silver
etched with black charThe combination range is 0-3-15-150 volts. The scale is
a bakelite base.
acters, and the movement is mounted in a metal case onone.
Write for descriptive cirEvery owner of an A. C. operated set should have
cular No. 1145.

Pattern

Write for details to

Jewell Electrical Instrument Company

Karas Electric Company

1650 WALNUT STREET, CHICAGO

4031-C N. Rockwell Street
CHICAGO, ILL.

"28 Years Making good Instruments"

LABORATORY RESULTS
Can only be had from Laboratory Tested Apparatus

LABORATORY TESTED PARTS,
KITS AND EQUIPMENT
All standard parts can be supplied on demand, EACH PART BEING GIVEN A
LABORATORY TEST prior to shipment,
without extra charge.
$163.00
1928 Best Kit
97.00
Silver -Marshall Screen Grid SIX
115.30
Tyrman "SEVENTY"
All other Parts and Kits can
also be supplied.

Best Super Hets giving trouble? Check, adjustment and placing
in first class shape, $7.50. Ship in, and they will be made OK
and returned express C.O.D.
TESTED TUBES for all sets can be supplied. Simply state set
they are to be used in and they will be hand picked and matched
to suit, and each tube marked with a sticker to show its place.
REGULAR PRICES ONLY.

r

Radio Transmitting Equipment

TESTING AND CALIBRATION
SERVICE
Wavemeters, oscillators, receivers and other
equipment calibrated. SUPERHETERODYNE TRANSFORMERS matched to exactly the same frequency. State type of
tube used. $2.50 and up.

Ham and
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THE OPERATOR, HIMSELF

d

r
PepYou

Model

W.i.-a.,,,.,.

VARIO DENSER

tP

l'une quickly-adjust accurately-eliminate distracting noises --get correct tube oscillationwith X -L VARIO DENSERS in your circuit.
Designers of all latest and best circuits specify
and endorse.
MODEL "N"- Micrometer adjustment easily
made, assures exact oscillation control in
all
tuned radio frequency circuits. Neutrodyne,
Roberts two tube, Browning - Drake,
Knock-out. Capacity range 1.8 to 20 Silver's
micromicrofarads.
Price
$1.00

MODEL "G"- Obtains the proper grid capacity on Coekaday circuits, filter and intermediate frequency tuning in superheterodyne and
positive grid bias in all sets.
Capacity range:
Model G-T .00002 to .0001 M. F. D.
Model G-5 .0001 to .0005 M. F. D.
Model G-10 .0003 to .001 M. F. D.
Price, each with grid clips
X -L PUSH POST
Push it
down with your thumb, insert wire, remove pressure
and wire is firmly held. Vibrations will not loosen. Releases instantly. A push post
that excels in appearance, action, service and convenience.
Price each
15c
X -L PUSH POST PANELSeven push posta mounted on
black insulating panel with
permanent white markings.
X -L Push
Soldering lugs, raising bushPost
ings and screws for mounting, etc., in box complete.

-

Price .._.._

$1.50

(Continued from page 31)
Pz. This is only an example of the boxcar
code in use. There is a standard code for abbreviations, which all good operators know
and use, namely the Phillips Code, which is
not hard to learn, is sensible, and time and
QRM saving.
For instance-why say "WX PLS," which
means please wait, when we mean "WEA
PLS," for weather please, or in another part
of the world we hear "WTR PSE" for the
same thing. Why refer to press as "PX,"
which means price, and so ad infinitum. Some
may contend that as long as the other fellow
knows what you mean, the desired end is satisfied, but non -uniformity breeds confusion,
and does not tend to the greatest development

4

l

NEW
Universal

Tube Tester
Model 400

possible.
Although I am not advertising Mr. Phil lip's useful little book I would suggest that
all operators inquire of some Associated Press,
or commercial telegrapher (any of them will
be glad to give the information), where a
Phillip's code book may be purchased (they
cost $1.25), peruse it, and digest the contents
as much as possible. If every operator knew
no more than the two hundred odd two -letter
contractions, supplemented by a few common
three -letter contractions, he would have a vocabulary to cover all ordinary needs, and
enough to entitle him to be called "operator,"
with real meaning in the term.
Radio, although a distinct art, has borrowed
NOW you can test your A.C. Tubes
and adapted so much from its parent art, land
on this new Hoyt Tube Tester made
line telegraphy, particularly along the line of
especially for testing A.C. Tubes of
operating procedure, that we might well make
all types, including the UY -227 and
operating procedure standard for both as far
Kellogg types.
as possible, taking into consideration, of course,
their inherent differences. In fact it was only
A
All
by a narrow margin that radio escaped using
in A.C.
the Morse rather than the International Code,
along with Morse line procedure. There are
Takes its operating power from
still operators who can remember when both
either:
were in use, to the confusion of the other.
(1) Batteries.
While I cannot attempt to explain some of
(2) The A.C. lighting
with
the signals in use in radio, others are obviously
the addition of a filament
of land line origin, as for instance, the finish
transformer.
signal, AR, which is the Phillip's code ab(3)
A
receiving set tube socket
breviation meaning "answer." 73, CUL, and
by
means of a special plug and
others in use, have their direct counterpart in
leads.
Morse. Others such as 25 (busy), 5 (anything
D.C. Tubes can be tested too-with
for me), etc., are replaced by the QR and QS
either D.C. or A.C. on the filaments.
signals of radio. Again, the operator who becomes expert and is assigned to shore stations,
Complete description of its operation will
gladly be sent on request. Write for it.
comes in contact with Morse working, so that
the more similarity between radio and Morse
PRICE (including adapter
procedure, the more readily he can adapt himand leads)
self to line operating. Even Morse message
forms might advantageously be adopted by
Hoyt Electrical Instrument Works
its younger brother, radio, for brevity, ease in
857 Boylston St.
copying, uniformity, quick transfer to land
Boston, Mass.
lines, etc. Throughout the years, Morse telegraphers have eliminated the unnecessary and
evolved the most efficient procedure through
stress of necessity, congestion of circuits, and
the demands of commercialism. Useless signals,
lost motion, and inefficient procedure are much
more thoroughly eliminated in land line working, than in radio, though there is no QRM
Big rewards await you in Radio if
to fight. Radio can well adopt the most valuyou want to make more money quickly. Millions
are being made by others. Get your share NOW.
able methods and short-cuts, for use against
Get the complete facts. Send for Free complete
that bugaboo, "QRM."
booklet and guide of money-making opportunities,
all ready for you. Be first to get this.
While we are comparing radio and Morse
BARAWIK CO., Dept. 854, Chicago, U. S. A.
procedure may I remark that radio etiquette
is on a much higher plane than that on land
lines. One never hears the type of language
on the air that is too frequently the cause of
much hard feeling and non -co-operation between Morse men. This is largely due to the
GENUINE SAWCA heavy duty 718 and 722
rule forbidding the use of bad language on
Silicon Bronze Ship Aerial, exactly as employed
the air. But, aside from the lack of abusiveby ocean liners, ships, wireless and major
ness, there is a spirit of forbearance and helpbroadcasting stations. Conductivity, pick-up
energy and distance range greater
fulness in the contact of radio men with one
any
other antenna wire available. Prices, than
per foot
another at their work which is a pleasant con722, two cents. 718 three cents, F.O.B. Brooktrast to the operating manners of a great
lyn. Sample of either 10 cents.
many of the best Morse operators.
Ship Aerial Wire Co. of America
217 Wyckoff Ave.
Still, there are a number of ways in which
Brooklyn, N. Y.

for A. C. and
all other Tubes

Necessity for
Dealers
Sets

line-

--

X-L Push Post Panel
FREE New, up-to-date book of wiring diagrams showing use of X -L units in the new
LOFTIN-WHITE constant coupled radio frequency circuit, and in other popular hook-ups.
Also the Goodwin Aperiodic Detector Circuit
which adds a stage without adding tuning controls. Applicable to any set. WRITE TODA Y I

2428 Lincoln Ave.

Chicago, Ill.

the Code
er
/

Wireless or Morse-at home
with the TELEPLEX Auto..
ma tic Code Instructor. No
i'
better method for self - in struction exists. QuicklÌ 7,.
horough. Endorsed
TË---e`X.
bySU. S. Navy. The only
Phonograph
instrument that Reproduces
Motor
a c t u a l sending
messages,
radiograms, etc. Any speed. Complete Course (6
tapes) FREE. Thirty times as many words as any
other instrument. Avail yourself of the TELEPLEX
for a quick mastery of the code. Write for booklet R.
TELEPLEX CO., 76 Cortlandt Street, New York.
-7:77.--,,,,.......,.......

'=

-

FR E E BrcK

40 pages chock-full of vital information for radio
set builders. 14 new Aero circuita-receivers, transmitters, radiophones, short wave-fully described.
Complete construction data, schematics, photos,
etc. Exactly the book you've wanted. Write for
FREE copy TODAY. Address AFRO PRODUCTS,
Inc., Dept. 103, 1772 Wilson Ave., Chicago, Ill.
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$35.00

SHIP AERIAL
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Radio

Convenience
Outlets

.

Enjoy your radio
programs in any

room in the house.
Put the batteries in
any out-of-the-way place.
Bring aerial and ground
connections to most convenient point. These outlets fit
any standard switch box.
Full instructions with each

outlet.
No.
No.
No.

135-For Loud
Speaker
137-For Battery
Connections
136-For Aerial

$1.00
'2.50

and Ground 1.00
Also furnished in two and
three plate gang combinations.
With Bakelite Plates
Now furnished with a rich
satin brown Bakelite plate,
with beautiful markings to
harmonize, at 25 cents extra. See illustration.
YAXLEY MFG. COMPANY
9 So. Clinton Street
Chicago, Ill.

SAVE $2.00

Subscribe Now to "RADIO" and "CITIZENS
RADIO CALL BOOK" both for $2.50

San Francisco

"RADIO"
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Potter Manufacturing Co.
Na. Chicago, Ill.

Pacific Coast Offices
$05 MISSION STREET

San Francisco

'Stand hq
WESTON
ñnouncement

Here
is the
New A.C.
and D. C.
Radio
Set Tester

!

At Your Dealer's
Dept. A,

an operator can make association with his
fellow operators on the air more agreeable. The
first of them is by staying off the air. The
first rule of a real operator should be "never
make an unnecessary signal." He should be
governed by Shakespeare's advice:
"Give every man thine ear,
But few thy voice."
When he has something of importance to
STOP.
.
transmit it should be sent, then
Silence is certainly the golden virtue of the
radio operator.
May I inflict a few don'ts on you?
Don't No. 1. Unnecessary signals. Don't
call a dozen times, make several Vs, - ... - s
or other unnecessary signals, and end up with
four or five ARs, Ks and SKs. Make it
snappy. I know you have all heard this before, and seen it in print, too, but it needs to
be repeated about every so often.
Don't No. 2. Unnecessary power. Don't
transmit without listening at least three to
five minutes on the wave you are going to
transmit on, and also the one you are going
to listen for a reply on, if it is different from
your sending wave. Don't call unless you are
reasonably sure you are in good working
range, and then make it a short call. Don't
"CQ." Don't test. Nine tenths of this "sitting
on the key" is unnecessary. You can clear
your spark up just as well with the aerial
switch off, and a slight adjustment with the
aerial on again will keep it clear. A very short
dash will tell you whether you are getting
maximum radiation.
Don't repeat for another operator. Don't
butt in and offer to "QSR" everything, or
don't tell the other fellow to "QRT." Stay
"QRT" yourself In other words, don't transmit unless you have some good legitimate
reason for doing so. Whenever you feel the
urge to exercise your key, first wait, second
think "is it absolutely necessary?" then don't.
Don't try to burn up a slow man, or poke
with a fast man. An operator usually prefers
to copy at about the speed at which he himself sends. If a man sends fast to you, come
back in like manner, and vice versa. Gauge
your speed by that of the fellow you are working, and he will think you're OK.
In considering personal contact, may we
mention its importance in connection with
those aboard ship as well as on the air. Our
relations with those around us are of importance everywhere, as affecting our happiness,
and our working efficiency. The ability to
"get along" with our fellow men is one which
is acquired only in the hard school of experience, and unless we are fortunate enough
to have been endowed by nature with this
valuable trait, we will learn it nowhere else.
Many an operator who starts out full of
enthusiasm in his work becomes discouraged
with marine operating as a vocation, through
his inability to adapt himself to the society in
which he must live aboard ship. Therefore it
seems that a few words "to the wise" may
give the prospective operator an insight into
what he must be prepared for. "To be forewarned is to be forearmed."
The status of an operator is rather a difficult
one. To begin with, he is usually young and
inexperienced in the "ways of the world,"
particularly the "seafaring world," and is considered fair "bait," by the majority of the
crew, so that unless he can stand considerable
"razzing" he is apt to become a grouch. The
wireless operator often has a little better education than the average sailor or ship's officer, and is apt to consider himself above
them in this respect, which will not conduce
to friendliness. His work is neither arduous,
nor exacting, and he will be considered a
"passenger" by the rest of the crew unless he
shows a willingness to "chip in" occasionally
and prove that he is not absolutely lazy, or
shows his industriousness in other ways. Due
to the fact that the radio is a department by
itself, a new operator often feels his responsibility, and makes no effort to hide the fact

California
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inof the most important
ONE
convenient
most
struments, and the

radio.

and profitable for the dealer and service
man, ever developed. It solves all the
problems of radio set servicing-for both
A. C. and D. C. receivers-without any
other testing equipment being required.
It is provided with two special 3h" diameter instruments for both A. C. and
D. C. readings. Connections are automatically made by an ingenious system
of switches and binding posts. Complete
with the necessary socket adaptors and
instruction book.
WESTON ELECTRICAL INSTRUMENT CORP.

600

Frelinghuysen Ave., Newark, N.J.

Pacific Coast Representatives
A. A. BARBERA
GRAYBAR ELECTRIC
Los Angeles, Calif.
COMPANY, Inc.
84 Marion Street
REPAIR SERVICE
Seattle, Wash.
LABORATORY
682 Mission Street
J. H. SOUTHARD
San Francisco, Calif.
San Francisco, Calif.

WESTON
RADIO

INSTRVMENTS
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that he feels it, which

is amusing or otherwise
to those who have real responsibilities aboard
ship, and consequently, does not improve his

standing.
There is the type of fellow who, after a
few years marine operating, becomes a hardened sea -dog, has acquired all the characteristics, virtues and vices of a sailor, and is only
incidentally an operator. He can probably
box the compass, tie a knot, or heave the lead
as well as the bo'sun. He is considered a good
fellow by his shipmates because they almost
forget that he is an operator. Next there is the
man who has isolated himself entirely from
those around him; lives the life of a hermit;
is considered an incurable "crab," and is let
strictly alone, which is probably what he thinks
he wants. Finally, there is the operator who
has the respect of everyone, is good fellow
enough to be accepted into the friendship of
those around him, and is a true operator in
the best sense.

FACTORY BUILT SETS WITH
A. C. TUBES
(Continued from page 17)

With

Z

Samson Units
you do not guess at results
as each tube is operated under the exact conditions specified by its
manufacturer. All terminals are covered to prevent shock. Underwriter and AIEE Standards are met by a less than 20 deg. C. temperature rise after 24 hours continuous operation under full load.
Fourteen types of units meet the needs of all sets from smallest to
largest. Send 10c for Construction Bullétin on B Eliminators and

Power Amplifiers.

C

M0

C R

.

Main Offices at
Canton, Mass.

ANOTHER SPECIAL OFFER!
UNI-RECTRON POWER AMPLIFIERS

Model AP -935
As the Uni-Rectron stands it is a super power amplifier, which can be
used in connection with any radio set and loud speaker. Binding posts are
provided for input to the Uni-Rectron and output to the speaker. Requires no
batteries for its operation. It obtains its power
from the 110 volt, 60 cycle alternating current
lighting circuit of your house.
The UX-210 super power amplifying
and the UX-216B
or 281 rectifying tube are used with tube
this amplifier, which
cannot overload. From the faintest whisper
to the loudest
crash of sound-R. C. A. Uni-Rectron amplifies
each note
at its true value. High and low notes are all treated
alike.
delivered will be a

The volume and quality
revelation.
Also by removing the input and output transformers it can be used as a source of power for
an oscillating or transmitting tube, furnishing
power for all circuits, grid, plate and filament.
Every one new and packed in original factory carton

AMERICAN SALES

CO.,

List Price $88.50
(Without tubes)

/

Sp ecialjat $19.75
each

19-21 WARREN ST., NEW YORK CITY

Subscribe Now toRadio$1.Q0For6 Months
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The circuit of the Atwater Kent
Model 37 A. C. Receiver is shown in
Fig. 10, and a top view showing how the
power plant is placed in the rear of the
metal cabinet is shown in the picture.
This receiver has a three stage tuned
r.f. amplifier using type 26 a.c. tubes,
a type 27 detector, and two stages of
transformer coupled audio amplification,
using a type 26 and a type 71 tube. The
latter is impedance coupled to the loud
speaker, and has its filament operated
from a 5 volt winding of the power
transformer.
Filament balance in the r.f. and first
audio stages is obtained by means of
center -tapped fixed resistances located
in the power plant, and in the case of
the power tube, a balancing resistor for
the loud speaker return lead is shunted
across the filament circuit in the receiving set, and another center -tapped resistor is placed across the filament leads,
for the negative B connection, in the
power plant. Fixed resistors cut down
the effective B voltage from 220 volts
to 45 and 90 volts, for the detector, r.f.
and first audio tubes, and a total of 180
volts is supplied to the power tube, with
40 volts negative bias through the voltage drop in a resistance placed in the
negative B circuit. Volume control is
obtained by means of a 500 ohm potentiometer shunted across an r.f. choke,
which is placed between the antenna
and ground connections, with the grid
of the first r.f. tube connected to one
side of the choke. The filament circuit
of the r.f. amplifier is by-passed with
mfd. condensers, to prevent oscillation
due to the presence of resistance in the
grid return leads to the r.f. tubes.
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ELECTRO-DYNAMIC CONE
(Continued from page 28)

is then glued to the cone by placing a
liberal quantity of the adhesive in the
small trench formed by the inner wall of
the tube and the projecting edge of the
cone. Care is needed to make sure that
the axis of the coil is coincident with
that of the cone. After the glue has set,
the leads from the coil are fastened to
the sloping rear surface of the cone under strips of writing paper glued on. The
cone can then be fastened to its support
by placing D, Z on a flat surface and
gluing the saw teeth to D.
While the cone assembly is drying, a
baffle plate and supporting structure can
be constructed. The baffle should be at
least 16 in. square, larger if possible, and
of 1 or 1% in. wood. White pine is easy
to work and is generally obtainable in
the desired widths. The base T has the
same dimensions as baffle B. A hole
in. in diameter is'made in the center.
of the baffle. Two brackets S, S for the
field coil have the same width as T and
B but one-half the height of B. Semicircular notches are cut in the center of
the upper edge of S, S to fit the diameter of the field magnet M. The base
T, baffle B and brackets S, S are assembled with screws and stiffened on the
side by the diagonal braces Q. To fasten
the cone to the rear of the baffle, a
clamping plate G, having the same linear
in. pine
dimensions as Z, but made of
is necessary. This plate is fastened to B
with 18 equally spaced screws set in a
circle about 10 in. in diameter. Z is
clamped between G and B.
The field magnet M is placed in its
notches and the moving coil leads resoldered to the terminals on M.
The speaker is now ready for a tryout,
except for an input (amplifier output)
transformer. The transformer supplied
with the speakers are generally unsatisfactory as their small cores become saturated with strong signals and cause
distortion. If it is possible to secure a
potential transformer, such as is used to
step down 2300 volts for metering purposes, the builder will be in luck as these
transformers have relatively large cores
and a turn ratio of about 23 to 1, which
is very satisfactory. Otherwise it will be
necessary to try whatever output transformers are at hand.

RECISION!

Sangamo engineering of Audio Apparatus is followed up by
precision production methods gained in nearly 30 years precision instrument manufacturing. In Sangamo Transformers
and Impedances the set builder and manufacturer is thus assured of that precise matching of each unit to the designated
tube so necessary for superior tone quality.
"Dark Blue"
The "Yellow Spot"

The Light Blue Spot identifies
the Sangamo Input Transformer
for push-pull amplification. Has
high inductance primary to secure high amplification on low
frequencies. Accurately divided
secondary gives almost identical
frequency characteristic curve on
each half. "Type B"- known

"Red"

The Red Spot designates the San gamo Type "E" Output Impedance, keeps heavy D. C. "B"
current from loudspeaker windings. Tap provided for matching
impedance to UX-171 (CX-371)
or UX-210 (CX-310) tubes, also
UX-112 (CX-112).

by the light blue spot.

"Orange"

impedance

coupled
amplification, auto -transformer
coupled amplification, or as impedance in plate circuit of detector tube to prevent feed-back,
oscillation or "motor - boating"
in transformer coupled amplifier.
Used for

Also makers of Sangamo Mica

Condensers, moulded in Bakelite-made accurate and STAY
accurate.

GAM O

N

,

With the transformer installed and the
speaker connected to a receiver and field
exciting source, the final adjustment is
made while the speaker is in operation.
Field magnet M is moved back and forth
and bushed with strips of paper until the
moving coil vibrates freely without
striking the pole faces. As soon as this
adjustment is satisfactory the magnet
is securely fastened in place by screwing
the yoke strap Y to S.

"Green"

Same as above except impedance matches UX-171 and CX371 tubes.

"Light Blue"

9/

/

Output Transformer for pushpull amplifier having an impedance to match UX-210, CX-310,
UX-112 and CX-112 tubes.
Maximum transference of energy
on low end of the musical scale.

Designates the Sangamo Type
"A" Audio Transformer used
for cascade amplification. This
transformer has the flattest
curve (most uniform amplification at all audible frequencies)
available in any transformer at
the present time. Look for the
transformer with the yellow spot.

SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS
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AMPERITE is the only automatic filament

control that keeps the temperature or
voltage of the tube filament constant de.
spite variations in the "A" Battery voltage.
It guarantees improved tube performance
and increased tube life through always
operating tubes at their proper filament
temperature. Simplifies wiring, panel design, tube control, tuning. Eliminates hand
rheostats Do not confuse with fixed filament resistors which attempt to imitate
AMPERITE but are entirely different in

Practical`
Radio Telegraphy
A new book, worthy of a place in any
radio man's library. Written by Arthur R.
Nilson, Director West Side Y.M.C.A. Radio
Institute, New York and J. L. Hornung,
Chief Instructor, West Side Y.M.C.A. Radio
Institute, New York. A book expressly for
radio students preparing to become radio
operators. A fine general handbook for
those having to use and care for modern
radio transmitting and receiving equipment. Every commercial operator should
have this very latest down -to-the-minute
book. Wonderful help to those who contemplate taking commercial operator's ex-

aminations.

principle and operation. Insist upon
AMPERITE. Price $1.10 mounted (in U.

S. A.) For sale by all dealers.
Write for FREE "Amperite Book" of season's
best circuits and latest construction data.
Address Dept. R 4

egetctiall (snpa

50 FRANKLIN ST..NEW YORK

3 8 o PAGES
Bound in cloth. 223 illustrations. Will be sent postpaid Q
upon receipt of price to any
part of the U. S. or Canada.

t

00

Edition limited. Prompt action
necessary.

PUBLISHERS OF "RADIO"
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PACIFIC BLDG., SAN FRANCISCO

the "SELF-ADJUSTING"Rheortat,

NEW BOOKLET
Some Radio Manuf. or Jobber Needs This Man

He has been a distinctly successful salesman
and manager, occupying executive positions of
great responsibility with prominent radio

manufacturers.
He has a splendid record and the best of
credentials. He is planning to locate on the
Pacific Coast and desires connection with well
established manufacturing or wholesale concern seeking volume business in western territory which he knows thoroughly. For the past
two years his activities have been in the field
of the "light-socket" operated radio products.
Full information may be had by addressing
"Sales Manager," care of RADIO, Pacific
Building, San Francisco, Calif.
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On Audio Amplification, A. C.
and D. C. Power Amplifiers,
and Specially Developed Re-

ceivers-How to Get Better
Tone, Volume and Power.
Newest circuits. 30 pages with diagrams

and photographs.
Send 10c to cover mailing cost

FERRANTI, Inc.

130 West 42nd St., New York, N. Y.
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A Real Radiophone Transmitter

mat a reasonable price
Easy to Build

Employs
Low Power

Easy to Operate

Surprisingly
Long Range

For All Low
Wave Work

The Aero Radiophone Transmitter
'-----:Ready to Plug Into Electric Light Socket
Here is a low power radiophone transmitter that every true radio fan will
want to own. An extremely efficient circuit, designed by some of the
best
known parts manufacturers, that is producing wonderful records on the government licensed low wave bands.
Simple to operate, easy to build, its cost is no more than that of a good
broadcast receiver!

500 to 1000 Miles on

Phone -- Several

Thousand Miles on Code

The New Aero Radiophone is a thoroughly tried and proved transmitter. As
installed at station 9DBM, Chicago, the results on 20 meters have been re
markably good. Reports varying from R-5 to R-7 have been regularly received
from these typical stations: 1BBM, North Harwich, Mass.; 1ASF, Medford,
Mass.; 1SW, Andover, Mass.; 2BSC, Glen Head, N. Y.; 3AKS, Philadelphia,
3CE, Baltimore; 4MI, Asheville, N. C., and 8CVJ, Auburn, N. Y. In every
instance the quality of speech has been reported to be very fine.
Adapted to code work, the Aero Radiophone Transmitter has produced outstanding results. From a location not of the best, all U. S. districts have been
worked with CW on the 40 meter band, as well as NC5ZZ, Vancouver, B. C.

Outstanding Performance Assured By
Carefully Selected Parts

Only the best quality parts have been incorporated into the Aero
Transmitter. Products of the following manufacturers-all with Radiophone
a national

reputation-are specified exclusively!
AFRO PRODUCTS, Inc.
Chicago, Ill.
ALLEN D. CARDWELL CO.
Brooklyn, N. Y.
HERBERT H. FROST, Inc.
Elkhart, Ind.
POLYMET MFG. CO.
New York, N. Y.

SILVER-MARSHALL, Inc.
Chicago, Ill.
TOBE DEUTSCHMANN CO.
Cambridge, Mass.
YAXLEY MFG. CO.
Chicago, Ill.
W ESTINGHOUSE-MICARTA
Chicago, Ill.

Investigate NOW 'm Write for FREE BOOKLET
The Aero Radiophone Transmitter is worthy of your careful investigation. Send your name and
address at once for complete illustrated, descriptive literature showing schematics, and listing
parts, prices, etc. Simply ask for Supplement A. Do it today, and learn how easily you can
get into the fascinating field of radiophone transmission. Address

AERO PRODUCTS, Inc.

X772

WILSON AVENUE

Dept. 103R

CHICAGO, ILLINOIS

The parts for the Aero Radiophone Transmitter are standard parts and are availNate-able
at all dealers-when completed is ready to plug into your electric light socket .

All have been carefully chosen to give the maximum in transmitter performance. Complet
drilled and engraved foundation units are also available.
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normal, so much the better, for the
tubes will last much longer. Practically
all transformers supplying
volts for
the type 27 heater tube should have a
ohm fixed resistance inserted in the
filament supply lead, as otherwise the
current consumed by the heater when
the set is first turned on will be excessive, and the heater may soon burn out.
This resistance should be of the heavy
duty type, as it will carry at least 4
amperes at starting and nearly 2 amperes
normal load. Undoubtedly the insertion
of the resistance will prolong the time
during which no signals will be heard
after turning on the set, but this is preferable to burned out detector tubes.
One of the most frequent sources of
hum in an a.c. receiver is the first audio
stage. Here a type 26 tube is customarily balanced in the same manner as
in the r.f. stages. Where high grade
audio transformers, which will amplify
the fundamental 50 or 60 cycle noise as
well as its harmonics, are used, it is particularly important to balance the filament circuit as carefully as possible and
to maintain the plate current at about
3 milliamperes. In building an a.c. set,,
a milliammeter should be placed in the
plate circuit of this tube, and the C bias
resistor adjusted to such a value that
the plate current will be not less than 3
milliamperes, nor more than 4 milliamperes, thus producing the least possible
ripple voltage in the grid circuit.
A novel method is to install a pushpull first audio stage, as well as pushpull in the second stage. This results in
a minimum of noise due to a.c. operation
of the filaments. The circuit shown in
Fig. 4 is an illustration of how the amplifier is assembled. C bias resistors for
both the first and second stages are
shown as separate resistances, in order
that they may be easily selected after
measuring the plate currents. Audio
transformers having the primary winding center tapped are now on the market, so that it is easy to construct the
amplifier or to add the extra tube in
the first stage in case noise is now
bothersome.
In testing out an a.c. set, if it is
troubled with a.c. hum, the best procedure is to first terminate the primary
of the first audio transformer with 10,000 ohms, in the shape of a fixed or
variable resistor, and momentarily disconnect the
volt a.c. leads to the
detector heater circuit. Balance the first
audio tube filament resistor carefully to
the point where there is the least hum,
and adjust the C bias resistor, in case it
is variable, until the plate current is
within the 3 to 4 milliampere limit.
Now connect the detector circuit and.
remove the resistance from the primary.
Short circuit the primary of the last r.f.
transformer, and adjust the B bias on

2/

POWERIZER

REG.

NOT ONLY MAKES EVERY
RADIO SET AN A C ALL

ELECTRIC, BUT ALSO MAKES EVERY SET A `ADE LUXE" A C
ALL ELECTRIC USING THE A C RAD I OTR O N S WITH
POWER AMPLIFICATION [U X 210 OR C X 31o] .

oWERIZER

EQUIPMENT IS NOW OPERATING SUCCESSFULLY ON THOUSANDS OFSTANDARD SETS.
Tubes extra.
$60
Harness)
$59 Tubes extra.
(With Harness)

General Model for Tuned R.F., Neutrodyne, and most radio sets (With

For Radiola Model
For Radiola

20

28 or 25 with A.C.

Pack

Write for Bulletin PR 1018 and 1019
Licensed by Radio Corporation of America and Associated Companies
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.,g eieper
52$ ctiJc0
Made in Both
AC and DC Types
MODEL 67
SCOUT CONSOLE

Lifelike reproduction of
broadcast programs and
$235
marvelous volume even on
distant stations is possible
only with the Sleeper Electric Radio. The unusually
fine tone-quality of the Sleeper Electric is
due to the
precision of manufacture of the special Sleeper
"Better -Tone" transformers plus the use of the high
voltage developed for the standard 180 -volt power
tube. The Sleeper Electric Radio gives you all the
volume you want, but volume undistorted.We invite
you to hear this wonderful Electric Radio or we
will
give you a free demonstration in your own home.
We invite correspondence from Western Dealers and Jobbers

SLEEPER RADIO & MFG. CORP.
LONG ISLAND CITY, N. Y.
GORDON
C.

SLEEPER, President

lees er
Dynamîc
In keeping with "RADIO'S" new editorial
policy the publishers announce with pardonable pride one of the most valuable
issues of the year the May number of
"RADIO"-TFIE DYNAMIC ISSUE. Loaded
from cover to cover with so much heretofore unpublished and generally unknown
data on the electro -dynamic principle of
sound reproduction, this issue promises to

-

be most valuable to the man who is seeking the ultimate in tone and volume.

Because the electro -dynamic principle originated on the Pacific Coast and because the
dynamic speakers are made there, it is
evident that "RADIO" is in a position to
give you much original data on these new
speakers. By all means, don't miss the May
issue of "RADIO"-out April 28th.

25e

On sale at 14,000 newsstands in the U. S. and
Canada. Send 25c direct to publishers and the
MAY number will be mailed to you
as soon as it's og the press.
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the heater circuit for minimum hum.
Repeat the same operation for each r.f.
amplifier tube, shorting the primary of
the preceding transformer so as to prevent any r.f. energy which might be
modulated with a.c. hum from a badly
adjusted tube from interfering with the
adjustment of the following tubes. This
is much better than turning on the set
and trying to adjust the resistors, starting from the front end and working
towards the power stage.
Regarding adjustments in the power
tube circuit, so long as the secondary
winding of the power transformer which
supplies the filament of the power tube
has an accurate center tap, and the grid
bias resistor is the right size, no other
adjustments are needed, since any slight
amount of a.c. hum introduced into this
tube will not be heard in the loud
speaker, as it is not amplified by following tubes. In this connection, in an
a.c. set especially, one side of the output
transformer to which the loud speaker
is connected should be grounded, as
should the metal cases of the audio
transformers. If this is not done, there
may be sufficient unbalance in the transformers to cause an annoying hum
which no amount of balancing in the
filament circuit will overcome.
Incidentally, do not always blame a.c.
hum on the filament circuit. The writer
recently tested an a.c. receiver which
could not be quieted, no matter what
the adjustment of the filament resistors,
and finally disconnected the B power
plant and inserted a set of dry cell B
batteries. The set was as quiet as could
possibly be desired, and an investigation
of the B eliminator showed that only
one side of the rectifier tube was operating, resulting in a very noisy B supply.
NAVAL RESERVE NOTES,
LOS ANGELES AREA
By W. R. Snyder, Lieut. (jg) C-V (S)
The radio fraternity of Los Angeles is well
represented in the Naval Reserve Force; the
roster being as follows:
From the Federal Telegraph Company:
Lieut. Commander F. L. Dewey
Lieut. (jg) H. D. Watson
Ensign L. Winser
Ensign S. N. Barton
Radio Corporation of America:
Lieut. H. M. Harding
Lieut. (jg) L. C. Dent
Lieut. (jg) W. R. Snyder
Lieut. (jg) R. B. Walling
Others:
Lieut. (jg) C. S. Pratt, L W. T., inspector and
instructor of the Y. M. C. A. Radio School.
Ensign Forbes Van Why, who was S. O. R. S.
man here
Ensign P. S. Lucas, ex -Federal and S. O. R. S.
operator
Ensign J. G. Alverson, ex -Federal operator
Efforts are being made to enroll amateur
radio men in the volunteer reserve and train
them, under the above officers, in both commercial and naval procedure. A network of
amateur stations, under the direction of the
headquarters station, NRRW, is now being
established, and very thoroughly covers the
whole 11th Naval District area, comprising
Southern California, Arizona and New Mexico.

