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THE MOORE “SUPER-DX”

Extraordinary sensitivity marks this three-tube screen grid AC tuner, plus selectivity that

makes it easy to get great DX. See article on pages 10 and 11.

TELEVISION | NEW BATTERY | IS A LONG
STATIONS AND AC AERIAL GOOD,
ON AIR SW CONVERTERS AFTER ALL?
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Balkite Push-Pull Receiver New Multi-Tap Voltage Divider

3,000 3,000 2,000 2,000 800 7

SH N @i reean 0T g U e @)
e il RSTE ] Hlm’__-'-'ﬂg

0 50 50 50 100 200 400 450 500 550 600 850

e - = - The resistance valses between the twenty taps of the new Mwiti-Tap
Voitage Divider are given above. The total is 17,100 ohms and affords
The Balkite A-5 Neutrodyne, one of the most sensitive eommercisl nineteen different woltages.
recelvers ever developed; 8 tubes, including 280 rectifier. Wholly AC
operated, 105-120 v. 50-80 cycles; In a table model cabinet, genuine wal- The Multi-Tap Voltage Divider i useful in all circuits, including push-pull and single-

nut, made by Berkey & Gay.

Three stages of tuned RF, neutralized, so there's no squealing; easy
turing; operation on shiort plece of wire indoors perfectly satisfactory; no
repeat tuning points; no hum; phonograph pickup jack bullt in; excellent
tone quality; good selectivity. Two posts are accessible for connecting the
field coil of 8 DC dynamic speaker.

The parts of which this receiver 1s made are all ace-high and the
wiring is done with extreme expertness, by Gllfillan. The power supply
1s exceptionally flne, the set being worked at 30% less than the rated
capacity of the power transformer and chokes, assuring long lite. There

sided ones, In which the current rating of 100 milliamperes is not seriously exceeded and
thelmnlmum voltage l¢ not moro than 400 volts. Higher voltages may be used at lesser
arain,

The expertness of deslgn and construction wili be appreciated by those whose knowledge
teaches them to appreciate parts finely made.

When the Multi-Tap Voltage Divider is placed across the filtered output of a B supply
which serves & receiver, the voltages are In proportion to the current flowing through the
varipus resistances. Bv making connection of grid returns to ground,
the lower voltages may be used for negative bias by connecting
filament center, or, In 227 and 224 tubes, cathode to a higher

lsTllllo tﬁllm, las"ﬂﬂltr‘;"tlon d]l! lremarkably good. voliage
e uminate um dial, at center, reads 0-100 at left, and at right ush- . i ti 1 Imost 90

has a blank space In which to write call letters. The little knob at left d.,f,{,;e‘ﬁ"s'w“{},e“miﬁﬁfﬁ :;l;e Lﬁg";svtve:n utl?x:s’ma?;yeniec\vfr?dlnz aw?;]ulsd ]
18 the volume control, and the one at right Is the AC switch. Each RF g0 1o a lug about half way down on the lower bank
stage ls flitered and bypassed Individually. and the RF colls, tuning con- ord Cgt MTVD, li Y i $6.50 i
denser and power transformer are separately LLLEL, o UES [IRGY b [ [lifBeas0enoacoes o
ll::;dmt-:tally shielded. The }e:ﬁ rronrl alr]nanna 24 t e tel'

nding post to antenna winding of the first R- 5 Se and Tube T S
coll 18 of shielded th L
AT i s S k) 1§ml¢’3$1?y OO With the R-245 Tube and Set Tester you plug the cable into a
shielded, with metal chassls and metal under- [ ] vacated socket of a recelver, putting the removed tube in the tester,
cover, 80 is no stray plekup. Cat. and using the receiver’s power for making these tests: Ilate current,

there

BAL-A5, Ust price $135; net price.. on 0-20 or 0-100 ma. scale, ehanged by throwing 2 ‘bullt-ln switeh;

0-60, 0-300 v. DC, changed by moving one of the tipped cables to

. . anothe{hjacl‘f&;cﬂlmlnent or heater voltag% (iA(d: or (?Ct)l, up mtloligltvst;lt‘:r
any other voltage source, measured independently, up to :

Sllver'Plated COlls including AC line voltage. Also screen grid voltage and screen grid

current may be read by following connectlons specified in the new 8-page

instruction sheet.

Each meter may be used independently. The two test leads, one red,
he other black, with tip jack terminals, enable quick connectlons to
meters for independent use.

\With this outfit you can shoot trouble in recelvers and test circults
using the following tubes: 201A, 200A, UX199, UX120, 210, 171, 1714,
112, 112A, 245, 224, 222, 226, 227, and pentodes.

When the R-245 is plugged Inte the vacated socket of a gset and
the removed tube 1s placed in the proper socket of the Tester, the
receiver’s power supplies a2l! the voltages and currents. You see the vital
tests made right before your eyes, all three meters registering imme-
diately, all three reading at the same time.

Here are some of the questions answered by the Tester when plugged
inte the receiver:

What 1s the fillament or heater voltage (no matter if DC or AC)!?
What 1s the plate voltage st the plate itself? What 1s the plate
current drawn by the tube? 1Is the tube in good condition or does
it require reptacement? What is the grid bilas voltage? What f{s
the cathode voltage! What 1s the screen grid voltage? Besides, when
meters are used independently, you ecan answer these questions: What s
the screen grid current? What is the line voltage (no mater if AC
or DC)? Is the clrcult continuous or is it open? What is the total

Wound with non-insulated wire plated with genulne
silver, on grooved forms. these coils afford high efficlency

because of the low resistance that silver has to radio plate current drawn in the recelver? What are the respective B voltages

frequencies. The grooves in the moulded bakelite forms at the B batterles cr voltage divider? 1

insure accurate space winding, thus reducing the dis- QOrder Cat. R-245. List price, $20; net price.......... . -

trlbutecli capacity, nn%{ keep hthe nunéher of Lturmi :l:g F_

separation constant. ence the secondary reactances d C d o

identical and ideal for gang tuning. 1Xe onaensers ngh'volt e Meters
The radlo frequency transformer may be perpendicularly ag

O

or horizontally mounted, and has braced holes for that
purpoge. It has a center-tapped primary, so that it may
be used ms antenna coil with half or all the primary in
circult, or as interstage coupler, with all the primary on
a screen grid plate circuit, or half the primary for any
other type tubes, Including pentodes. The three-circuit
tuner has a center-tapped primary, alse. This tuner is of
the single hole panel mount, but may be mounted on s
chassls, if preferred. by using the braced holes. Talr
consists of RF transformer and three-circult tuner. both
for .0005 mfd. only. Order Cat., G-RI"-3CT, $2 4
list price $5.00; net price................... .

Dubilier Micon fixed condensers, type 642, are

. . . available at following capacities and prices:
- vv L0001 mfd. 100 006 L.l 20¢
Shlelded Lead ln lre .00025 mfd. . . 10e .00025 with clips. 20¢
.0003 10e All are guaranteed
.00035 15¢ electrically perfect and
001 L 17¢ money ac ny
.00t5 17¢ satlsfied within five
.002 18¢ days.

Order Cat. MICON .0001 etc. at prices stated,

ouble 0-300 v., 200 ohms per volt. Cat. F-300 @ $2.59
3 0-500 v., 233 op.v. Cat. F-500 @...... 3.73
Drum Dlal 0-600 v., AC and DC (same meter reads

both); 100 ohms p.v. Order Cat. M-800 @ 4.9%

Shielded RF Choke

AR RARA
059:8.0.0 0.0
$0%26%0%% %

No 18 solld wire, surrounded by s solid rubber insulation covering, and above
that a covering of braided copper mesh wire, which braid. ia to be grounded. 1tg
prevent stray plck-up. This wire is exceptionally good for antenna lead-in, to ::‘;70t
pick-up of man-made statie, such as from elsctrical machines. Also used to

advantage in the wiring of recelvers, as from antenna post of set to antenna coil, or Excellent In detec- An efficient radle

for plnfe leads, or any leads, If long. This method of wiring & set improves tor plate elreult freuuer_leyd chokes In

seloctivity and reduces hum. This wire is now appearing on the general market or tn B-plus RF ala a si;nel ed  cate.

for the first time although long used in the best grade of1 comm:l’:;g: c leads of radio fre- ;ilrfh:::?és et

receivers. Order Cat. SH-LW. List price 9¢ per ft.; net price pe e O (@ migitsagies et

——_—————__—_———_—_-l purity slgnals. Ing.
Guaranty Radlo Goods Co., 143 West 45th St., New York, N. Y.
(Just East of Broadway) . \

Enclosed please find § .. (Canadlan must be | 1” |

express or post office money order, for which please ship:

O BAL-AS @. $44.00 O Ft. of SH-LW I

0 MTVD @ ... 3.90 @FEETE 5¢ p. f.

[ G-RF-3CT @ 2.48 1 H-DDD @... $3.00

OR-245 @..... 11.40 O SH-RFC @... 50¢

O 1t C.0.D. shipment Is desired put cross here. E

Your Name ...........c..cooecens CERRECREE R EEE R LR Hammarlund double drum dial, In some Instances one outlead 1s connected to
l each section individually tunable case. s0 use this lead for B-plus or for ground,

e elele aielale e YL e e e Order Cat. H-DDD. otherwise ground the case additionally.

AQAIOS8 .o vttty Lt price” $6.00; et $3 00 e Cat TOHRECT Thoe priee e o0 50c
l price  .....c.oihennns ° net price ........... ... .ioiiiiiiiia..

L) U 2 O T TR State......... e eeieeaaan
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Television

Technique

By Arthur Braddock

so many frames. A frame is a complete picture as would

be obtained with a camera. When television is transmitted
on a 15-frame basis the meaning is that 15 pictures are trans-
mitted every second, or that the scanning process is completed in
one fifteenth of a second. A line is one stroke of the scanning
device across the picture and is a portiom of the frame. When
pictures are transmitted on a 48-line basis, the frame is hroken
up into 48 strips and the entire picture is covered in 48 strokes
of the scanning beam.

The process of scanning is much the same as reading the page
of a book over and over again. The page represents the frame,
the lines of type the lines of the frame. The progression of
scanning is also the same as the progression of reading, from
left to right in the lines and from top to bottom in the irame.
But the speed is quite different. If the scanning is done on the
hasis of 48 lines and 15 frames, it takes 1/720 of a second to
“read” the line and one-fifteenth of a second to “read” the (rame.

When Action Is Shown

T ELEVISION signals are designated by so many lines and

If the picture transmitted is changing from instant to instant,
such as is the case when the scene contains action, the process is
not exactly like that of reading a page over and over again, but
rather like reading successive pages in the book, all placed in the
same position, changing instantaneously as soon as one is com-
pleted. The process of scanning is so rapid that there is no
appreciable change in the scene during the scanning of one
frame, or at least it should. be so rapid.

Fine detail is obtained by using many lines per frame. Thus
a 24-line picture will contain little detail. Forty-cight lines per
frame give considerably more detail, and sixty give still more.
So far a greater number of lines per frame has not heen used
in television.

A large number of lines per frame is only one condition for
much detail, the mechanical condition. There is also an electrical
condition which depends on the quality of the amplifiers used
in the svstem, both transmitting and receiving This condition is
that the amplifiers should be able to “follow™ all irequencies
irom bhelow the audible limit up to about 50,000 cvcles per sccond,

The Finest Detail

The number of frames transmitted per second is one of the
factors that determine the amount of flicker in the reproduced
image. The more frames per second the less the flicker. An-
other factor entering into the flicker is the intensity of the
illumination at the recciver. The greater the illumination, the
greater the flicker for a given number of frames per second.
This, of course, is a phenomenon associated with the “persistence
of vision” and is physiologic or psychologic.

The regular television signals having the finest detail and the
least flicker transmitted at this time are the transimissions by
RCA., which have 60 lines and 20 framecs. With a good amplifier
and the proper scanner at the receiver fine pictures should he
obtained from these signals. Most of the signals transmitted
at this time by others are on a 48 line and 15 frame basis, a
system now considered standard.

A slightly different svstem of scanning. designed to reduce
flicker, is one used by WIXAP and W9XAO. Chicago. The
scanning disc in this system has three spirals instead of one,
and the holes in the discs arc so arranged that the entire irame
is covered three times for each revolution instead of once. How-
ever, this does not mean that the frame is scanned three times
as rapidly, for each spiral covers only one-third of the total
frame arca. Yet as far as flicker is concerned it should have

approximately the same effect as if the rate of scanning - were
increased by a factor oi three, according to the claims of the
sponsors of this system. This system, as used by the stations
named, has 45 lines and 13 frames.

Reception Requirements

In order to receive the signals on any system it is necessary
to have a scanning disc. or equivalent device, which corresponds
with the transmitting scanner. For example, if the system oper-
ates on the basis of 60 lines and 20 frames, the receiving scanner
must have provision for 60 lines and it must rotate so that 20
frames are covered every second. A receiver designed to receive
48 line, 15 frame pictures will not receive 60 line, 20 frame signals.

Neither could a receiver designed for 48 lines, 15 frames, and
one spiral be used to receive signals from a station operating
on the basis of 48 lines, 15 frames, and threc spirals. The
image would not be reassembled in the proper order and only
confusion would result.

Very simple and inexpensive television receivers may now be
obtained for receiving the standard signals, especially those
working on the basis of 48 lines and 15 frames per sccond.

Colored Television Pictures

Some work is being done on television pictures in natural
color, especially by the Bell Laboratories. The principle of
three-color television is about the same as that of three-color
halftone pictures. Three primary colors are being used, and
one channel is needed for each color, just as three plates and
three impressions are necded for three-color halftone pictures.

\When television in natural color is to be sent, three scanning
devices are used. There arc also color filters interposed betwcen
the source of light and the scanner. One filter passes nothing
but blue light, another nothing but yellow. and a third nothing
but red. For each color there is a special photo-electric cell,
or group of such cells. The cell associated with the red is
most sensitive to red, that associated with the vellow is most
sensitive to that color, and that associated with the blue is
most receptive to that color. These color selective cells are
not absolutely neccessary, but they aid in the color filtering and
in increasing the efficiency of the system.

The red-sensitive cell, through the red-transmitting filter,
sees nothing but the red portions of the object being trans-
mitted. Each of the other two color-sensitive cells, through its
particular color filter, sees nothing but those portions of the
object having the appropriate color.

If one of these systenis alone were transmitted and received,
the received picture would he of a single color, corresponding
to that of the color filter used. But if all thrce are transmitted
and received simultancously, the reconstructed picture will not
only have the three primary colors but it will have all the
other color valucs and shades.

TELEVISION BROADCAST STATIONS

Call Quwner Meters E.c. Schednle Lines Frames
W3XK —Tenkins, Washington, D. C. 103 2.910 48 5]
W2XCR-Tenkins., Jersey City, N. J. 147 2.040 8-10 p.m. 48 15
K2XAV Baird, Boston. Mass....... 107.1 2.800 3-5,8-10 p.m. 48 15
W2XBS- RCA, New York, N. Y..., 1374 2.180 2-5, 7-11 p.m. 48 15
WIXR —Great ILakes Broadcasting 142.8 2,100 7-11 p.m. 60 zo
Co, Chicago .......... 105.2 2,850 3-4,7-10 p.m. 24 15
W2XR —Radio Pictures. N. Y. City 137 3190  3.6,7-10p.m. 48 15
WIXAP (WMAQ)-Chicagoe ........ 107.1 2.800 45 3 spiral
WIXAQ (WIRO)--Chicago ....... 45 3 spiral
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An Intermediate Stage in
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FI1G. 1
A SHORT-WAVE CONVERTER, WITH A STAGE OF
INTERMEDIATE FREQUENCY AMPLIFICATION BUILT
IN. THIS CONVERTER IS FOR AC OPERATION OF THE
HEATERS, BUT THE B VOLTAGE MAY BE OBTAINED
FROM ANY RECEIVER OR FROM BATTERIES. THE
CONVERTER WILL WORK IN CONJUNCTION WITH
ANY RECEIVER OF ANY KIND.

ONSIDERABLE information has been published in the last
C several months on short-wave converters, which consist of

a mixer that changes the incoming short wave to a higher
wave which your broadcast receiver can amplify and detect.

The combination of converter and broadcast receiver com-
prises a Superheterodyne.

The incoming signal is impressed on the modulator as the first
tuned circuit, while the oscillator is tuned to a different fre-
quency, so that this ditference equals the frequency to which
your broadcast receiver is tuned, this being the intermediate fre-
quency. The dctector of the receiver becomes the so-called
“sccond detector.”  In other words, vour entire broadcast re-
ceiver is used, audio and all else, and signals sent on short waves
are heard on the loudspeaker.

IFig. 1 shows the design of a converter, hut instead oi the
modulator (second tube {irom left) being fed directly to the
broadcast receiver, there is an intermediate frequency stage of
amplification between the converter and the receiver. This has
two effects: it increases the sensitivity, hecause of the extra
stage ol amplification, and it limits the intermediate 1rc¢1uencv 10
the lowest frequencv to which the third tube circuit from left,
i the top row, is tuned.

Analysis of Circuit

Let us sec how this works out practically.

The antenna-ground system is connected to a radio frequencs
choke coil of about 30 millihenrics. The output of the first tube
feeds the second tube at top, or modulator. The first tuned
circuit encountered by the signal therefore is the modulator cir
cuit.

Coupled to the modulator is the oscillator circuit, shown below.
In the modulator are three main frequencies: the original high
frequency of the signal, the oscillator frequency that differs from
it relatively little, and the -difference between the two, or inter-
mediate Ilcqncnt_v Other frequencies present need not be con

LIST OF PARTS

Two 50 millihenry RF choke coils.

Three 300-ohm flexible biasing resistors.

Three .01 mfd. fixed condensers.

One 1 mfd. bypass condenser.

One .00025 mfd. grid condenser with clips.

One Lynch grid leak, 2 meg. or higher.

One .00035 mfd. fixed condenser.

Two .0005 mfd. Hammarlund straight frequency
densers.

One Polo filament transformer, 2.5 volts, center-tapped.

Four binding posts: Ant., Gnd, B+ and an unmarked post
for P.

Two sets of plug-in coils, precision type, Screen Grid Coil
Co. (total of four coils).

Two 50 mmfd. junior condensers (midgets).

One 615x10! inch subpanel.

One cabinet 7x674x103/ inches.

Four UY sockets.

One illuminated National
pilot (VDB).

One fixed coil (an RF transformer for .0305 mfd. tuning).

live con-

Velvet Vernier dial with 2.5 volt

sidercd, as they do not concern the functioning of the con-
verter.

Now, the only frequency desired to be taken from the con-
verter is the one to which the broadcast receiver is set.

Ordinarily, when taking the output directly from the modula-
tor, one thereby connects the converter to a broadcast receiver
that can provide any intermediate frequency within the fre-
quency range of that receiver. Suppose that the calibration
shows that the receiver tunes from 1,700 kc to 540 kc. Then the
intermediate frequency may be any one of these.

Goal is Highest Sensitivity

It is” usually preferable to employ the highest frequency to
which the receiver can be tuned, as the intermediate fr equency.
Not only does this take you out of the broadcast channel, in
most cases, but it also usually provides you with most amplxﬁca-
tion. The sensmvny of the whole combination decreases as the
frequency of the intermediate channel is decreased (wavelength
mncreased), although this would not be true if the broadcast re-
ceiver had a Hat sensitivity response.

Now we come to the coupling between the modulator and
the first intermediate stage, which stage is built into the con-
verter,

As our intermediate frequency must be one to which the
broadcast recciver can be tuned, we are required only to use a
radio frequency transformer of general characteristics for broad-
cast use. ['or instance, a coil intended for tuning with a .0005
mfd. or a .00035 mfd. condenser would be satisfactory.

But instead of putting such a large condenser across it, we
use a midget condenser, of any maximum size from 100 mmfd.,
down to even 35 mmfd. If we put this midget on the front panel,
we can use it for determining and even for changing the inter-
mediate {frequency, and tune the broadcast receiver independent-
lv to that frequency.

It is not necessary to know what the frequency is. Simply en-
gage as little of the midget’s capacity as is poss1ble consistent
with best results, judging these results by tuning the midget and
also the broadcast receiver. The object is to find a frequency
as high as possible, free of any receivable broadcasting, to avoid
interference, and at the same time work in that region in which

The Volume

The performance of a receiver depends somewhat on the
tvpe of volume control used. If the screen grid voltage is
varied, by moving the arm across a potentiometer, then the
amphhcatlon of the receiver is changed whenever such a move-
ment is made. The higher the screen grid voltage, the higher
the amplification.

One qualifving consideration is that if the potentiometer is
across too high a potential, then the screen may get too high
a voltage, and the volume would start to decline a little toward
the end of the potentiometer where you'd expect it to be
greatest. llowever, that is a small point, and does not affect
the argument.

Another method of volume coutrol is to vary the plate volt-
age. This ig not popular any more. This, too, alters the ampli-
fication, as the higher the plate voltage the greater the ampli-
fication. )

No DC voltage-change method of volume control is to be
considered unless it is in the radio frequency channel. Any
alteration of audio DC voltages for volume control is abom-
inable practice.

Input Intensity Varied

The remaining popular method of volume control consists of
altering the antenna input. This may be done by using a series
condenser oif the variable type. In this way the coupling to
the aerial is made tight, or medium, or veryv loose, as desired
or required, and you have in effect an eclastic aerial. Or the
antenna-ground potential may be dropped across a potentiome-
ter, and the one side of the primary coil connected to the mov-
ing arm, so that as much potential is taken off the poten-
tiometer as desired. The other side of the primary would be
arounded.

The regulated input method, of course, applies to AC, since
radio frequency currents and voltages are alternating. Thus
the distinction is clearly made, and a reason stated for affecting
AC rather than DC voltages; the amplification, bias, stability

WWW.americanradiohistorv.com
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the receiver itself is highly sensitive. This requires that the
volume control of the receiver be at “full volume” position.

Coil Data

The built-in intermediate stage may be shielded, if desired, al-
though this is not absolutely imperative. If shielding is used it
is a good plan to select a coil intended originally for .0005 mfd.
tuning, and to remove four turns.

If you desire to wind your own coil for this intermediate
coupling, you may do so by putting 10 turns of No. 28 enamel
wire on a tubing 134 inches in diameter, for the primary, in the
plate circuit; leave 4 inch space and wind 66 turns of the same
kind of wire for the secondary, for the grid circuit.

The plug-in coils for short waves may be kept down to a total
of five or even four coils. While coils with air-core, with 97
per cent. air dielectric, were used in the laboratory model, these
can not be made by the reader, as the forms are not available,
and machinery is required to reproduce them. But if the two
major tuning condensers are straight frequency line types of
0005 mfd. maximum capacity, then on a 3 inch diameter, bake-
lite tubing wind two coils alike: three turns for the primary
and three turns as the secondary. For the other pair, use eight
turns as the primary and seventeen turns as the secondary. Tor
the secondaries use No. 18 wire. [For the primaries use that or
any other kind of wire you have handy.

Watch Oscillator Plate Winding

The plate winding may be an adjustable coil, about 10 turns
on a separate 3 inch diameter, made independently and so ar-
ranged that you can push it nearer to or farther from the
secondary, from a minimum separation of 1% inch to a right-angle
position. Adjustment once made need not be altered often.

Another method would be to put the plate oscillator winding
on the same form, in which case the number of plate turns would
be five for the small coil and eleven for the large coil

In any event the connections to the oscillator plate coil and
to the oscillator grid coil must be made so that with windings in
the same direction, B plus and ground, for respective windings,
adjoin. If oscillation fails. yvou have not got this direction right,
so reverse cither the plate winding connections or the grid wind-

Control’s Place

and sensitivity of the receiver are unaffected. It is well to
leave thesc things as nearly steady as possible, and to apply
the attenuation to unsteady or AC walues.

Case of Automatic Volume Control

The application of automatic volume control to receivers is
another factor. In general. this application denies the recom-
mendation previously stated. No method has vet been presented
for aifecting the alternating current values, for instance the
voltage drop between antenna and ground, or the coupling to
the gerial. All automatic volume controls have been predicated
on the bias-alteration circuit, which means affecting DC volt-
ages. Particularly, the voltage is either the negative grid volt-
age, the positive plate voltage or the positive screen grid
voltage. All these are bias voltages.

However, the automatic volume control, while it does change
the amplification properties of the receiver, does so in respect
to the carrier intensity, and is almost i “bookkeeping machine.”
You set it to establish a certain value of volume aud not to
exceed that volume, and vou can fecl certain that the stated
volume will not bhe exceceded. The automatic: volume control
keeps tabs for you.

Points on Shielding

Nevertheless, a manual volume control is desirable, even where
an automatic one is prescnt. Ilow else are you to predetermine
the volume? A tube doesn’t know vour preferences. Therefore,
as a1 manual volume control is advisable, it 1s doubly advisable
that 1t be in the antenna circuit somewhere, to govern the
amount of pickup. for already there is a DC-voltage alterer in
the circuit, and one such alterer is plenty.

The leads to the volume control may have shielded wire,
with shield grounded. if the receiver 1s very sensitive. But any
very sensitive receiver ought to have a bottom piece for the
subpanel. That i1s, shield aplenty and vou may then dispense
with the shielded wire if you desire.

o)
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FIG. 2
LAYOUT OF PARTS FOR ASSEMBLING THJI CON-
VERTER WITH INTERMEDIATE STAGE BUILT IN.
SOMLE OF THE PARTS ARE NOT SHOWN. NOT ALL
THE PARTS ARE PLACED ATOP THE SUBPANEL.

ing connections. and thus change the phase. This is true even if
vyou use a movable coil.

The method of coupling the oscillator to the low side of the
modulator permits a five-connection coil, instead of a six-con-
nector.

These coil data are serviceable hut are not absolutely inviolable
as to primary windings and oscillator plate windings. Hence
commercial coils with windings a little ditferent need not be held
under suspicion.

Single Control Practical

A sketch showing how the principal parts may be arranged
to build this converter is shown as I'ig. 2. Some of the parts are
not in view, as not all are above the subpanel. It was found
handier to “lift” the subpanel so that it would meet the bottom
of the tuning condensers, hence the condensers could be mounted
directly on the subpanel.

Single control becomes feasible because of the inclusion of a
trimming condenser which is also on the front panel. This may
be of the same capacity value as that of the other midget con-
denser.

Directions for Connecting

The method of working the converter is as follows:

Disconnect antenna lead from the broadcast receiver and

* connect it instead to the antenna binding post of the con-
verter.

Disconnect ground lead from the broadcast receiver and

* connect it instead to the ground binding post of the con-
verter, but run a wire lead from the ground post of one to the
ground post of the other.

3 Connect the B plus binding post of the converter to B plus
* 50 to 100 volts on your receiver. Usually the voltages nearer
100 give better assurance of oscillation.

4 Connect the output of the converter. which is represented by
* an unmarked post on the converter, to the vacated antenna
post of the receiver.
Insert the cable plug of the converter in an AC 110-volt
service outlet.
Turn the switch of yvour receiver to “on” position and tune
¢ in.

The foregoing discussion pertains to an AC short-wave con-
verter. Such a converter will work with any type receiver, bat-
tery or otherwise, including receivers that are themselves Su-
perheterodynes.

However, some persons have no electric service in the home,
or have direct current. Adaption of the Fig. 1 circuit may be
made so that 201 A tubes are used throughout, or even 199 tubes.
A battery connections and filament resistors, besides biasing
voltages of about 3 volts, would be necessary. The modulator
would have its grid return made, however, to A plus (coil only),
while the tuning condenser’'s rotor remains at A minus.

For current economy the pilot lights may be omitted for hat-
terv operation of a converter.
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FIG. 1
A PLUG-IN TYPE ADAPTER UTILIZING THREE BAT-
TERY TUBES. APERIODIC COUPLING IS USED BE-
TWEEN THE ANTENNA AND THE FIRST TUBL, WHILE
TUNED COUPLING AND REGENERATION ARE USED
IN THE INPUT OF THE SECOND TUBE.

into a radio frequency socket for voltages, and into the

detector socket of a receiver for picking up the audio,
was shown last weelk, issue of July 26th, The same fundamental
circuit is shown this week, as Fig. 1, for battery-operated re-
ceivers.

It is not possible to pick up the voltages by plugging into
the radio frequency part of the reccvier, because of the filament
resistor being an unknown quantity. There may be a separate
resistor in each tube circuit, or one resistor for all tubes, or
two or threc tubes on one resistor and the rest independent.
\s there is no knowing about this, one can not plug in to pick
up an unknown voltage. The solution therefore is to build the
resistors into the batterv-type adapter, and to plug into the
detector for input only. A plus and A minus are run to the
hatterv, or to the receiver's switch and the other side of the
hattery.

The adapter is really a short-wave receiver, all save the
audio, and the method is simply to rely on the audio of the
receiver. This is not a converter, which is to be combined with
a broadcast receiver to constitute a short-wave Superheterodyne.

Small Coils Used

The size of the cabinet to house this circuit is the same as for
the AC model. It is 7x7x3 inches, inside dimensions. The dial
and sockets are on top. one of the sockets being of the UY
type for the plug-in coils, which are of the finger-handle type,
wound on tube-base size forms. The regeneration condenser
is mounted on the front elevation of the cabinet, and not on
the top panel. The circuit is worked with the dial on top,
not on the front, as is common with receivers.

The reason for presenting an adapter is that it will give good
results, whereas the previous adapters, consisting of one-tube
affairs, only the detector tube from the receiver being placed
in the adapter tube socket, did not prove generally satisfactory.
More sensitivity was neceded. The stage ol untuned radio fre-
quency amplification provides that in part, while the tuned stage
of regenerated RE aids this gain much more materially, so
that a healthy kick results at the detector input.

THE design of an AC short-wave adapter, for plugging

Interstage Coupling Explained

~ There is a novelty in the coupling to the detector. The wind-
ing that is used for feedback or regeneration is used also as
the plate load for input to the succeeding stage. In other words,
L3 to a fixed tickler, while the 50 mmf{d. condenser is the re-

LIST OF PARTS

L1, L2, L3—Two plug-in coils to cover from about 15 meters
to about 136 meters, with .0005 mfd. straight frequency line
condenser. )

R1, R2—~Two 4 ohm resistors for 201A tubes.

One straight frequency line .0005 mfd. Hammarlund condenser.

One radio frequency choke, 50 millihenries.

One four-prong cable connector plug, with color-identified leads.

One 50 or 75 mmfd. maximum capacity midget condenser.

One 2 meg. leak, or higher resistance, with mounting.

One .00025 mfd. fixed condenser, mica dielectric. ’

One 1 mfd. bypass condenser.

Three four-spring (UX) sockets.

One 7x7 inch panel, with three' UX sockets for tubes and one
UY socket for coil.

One cabinet.

One antenna binding post.

One dial.

SW Adapter

CORTROL LR
nOT wsEn

FIG. 2
THE PANEL LAYOUT OF THE ADAPTER SHOWN IN

FIG. 1. THE TUNING CONTROL IS AT THE BOTTOM

OF TIE CENTRAIL DIAL AND THE REGENERATION

CONTROL IS ON THE SIDE IN FRONT. THE VERNIER

DIAL MAKES TUNING EASY EVEN FOR THE SMALLER
VALUES OF CAPACITY.

generation control. But L3 also is the load on the plate circuit
for developing a voltage drop which is impressed on the series
circuit consisting of the .00025 mid. fixed condenser and the 2
meg. leak.

When the voltage is increasing in the grid circuit of the
regenerated tube, the voltage in 1.3 is increasing, and for that
reason L3 may be used for the double purpose—feedback in
one stage and input to the next. To accomplish this, however,
the isolating condenser, .00025 mfd. must be connected to the
plate oi the regenerated tube, and not to the other terminal
of the plate coil (B plus).

The only tuning condenser used is .0005 mid., but it should
he of straight frequency line characteristic. The coils mav be
wound on old tube bases, with No. 24 single silk covered wire.

Coil Data

There are two coils, No. 1 consists of five-turns primary, for
L1, % inch separation, a twelve-turn secondary, for L2, 4
inch separation, and a seven-turn tickler for L3. All windings
are in the same direciion. The secondary and tickler are to be
connected oppositely, that is, so that when wiring is done in
the adapter, A minus and B plus terminals of secondary and
tickler adjoin. The other coil is wound in the same manner,
only the number of turns are: primary, L1, 20 turns; secondary.
L2, 70 turns; tickler, L3, 20 turns. The wave range will be
from 136 meters to 15 meters.

A five-prong tube base is needed for cach of the two coils.
Also one five prong socket in the adapter is needed to receive
this base.

Using the designations of the base as if it were a tube, the
coil connections should be:

prong of tube base cotl connection

cathode plate of tube No. 1
lieater on cathode side B plus
plate grid of tube No. 2
heater on plate side A minus
grid plate of tube No. 2

The B plus connection for the tickler coil is made to the
same point as the B plus connection for the primary, i. e, to
beater on the cathods side.

Values of Resistors

The values of R1 and R2 will depend on the tubes used and
on the voltage source. For 20lA tubes the values are 4 ohms
each, if the source is six volts. FFor 199 tubes the values are 50
ohms cach if the source is six volts, but ii the source is four
and a half volts then the values are 20 ohms each.
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THIS SHORT-WAVE CONVERTER HAS ONE UN-
TUNED RADIO FREQUENCY AMPLIFIER AND ONE
TUNED INTERMEDIATIT AMPLIFIER IN ADDITION
TO THE USUAL OSCILLATOR AND MODULATOR. 11

UTILIZES THE NEW LOW VOLTAGE TUBES.

HIZ new 2-volt tubes are particularly well suited to short-

wave converters because they are small and permit com-

pact assembly. They are also economical as to filament
and plate currents and therefore may be maintained in opera-
tions with dry cell batteries at small cost. Morcover, their elec-
tric characteristics are such as to vield practically the same
results, tube for tube, as circuits built with larger tubes.

It has been found that short-wave converters, that is, adapt-
ers utilizing an oscillator for converting the high frequency
into a lower frequency lying in the tuning range of the broad-
cast receiver, invariably give results, and in most instances
highly satisfactorv results. But in all cases of frequency con-
version there is a certain signal loss which must be made up
by additional amplification, either in the high frequency level
or in the intermediate level. Many have constructed converters
and ¢onnected them ahead of Dhroadcast receivers which had
very little radio frequency amplification, and they have found
that reception is not satisfactory on short waves. They should
not have expected any results at all. Nobody would build a
Superheterodyne receiver without, an intermediate frequency
amplifier, but that is just what theyv do when they put a short-
wave converter ahead of a broadcast receiver that has no radio
frequency amplification.

Additional Amplification

In order to compensate for the loss incident to frequency
conversion and to provide for any lack of amplification in the
broadcast receiver, it is advisable to use a stage of untuned high
frequency amplification ahead of the modulator tube and a
stage of tuned intermediate frequency amplification after the
modulator. These two stages of amplification make the con-
verter applicable to many more broadcast receivers than it
would be 1f the amplification were omitted, and they will make
the sensitivity of the short-wave receiver vastly greater in all
cases.

In Fig. 1 we have a circuit diagram of the four-tube short-
wave converter in which the first screen grid stage is untuned
and the output stage is tuned. The reason for not tuning the
input to the first stage is that it is next to impossible to tune
a short-wave receiver having two or more radio Irequency
tuners, as well as to keep it from oscillating where it should
not oscillate. One radio frequency tuner and the oscillator
tuner are enough to give satisfactory selectivity.

The modulator is coupled to the intermediate irequency tube
by means of transformer T1, the primary of which is tuned
with C6. The output coupler of this tube must be such that
it will fit the majority of broadcast receivers by connecting the
output lead to the antenna post on the set. Feeding the plate
of the tube through the Ch2 and stopping by means of con-
denser C7 make it safe to connect to any receiver regardless of
how the input circuit is arranged. It is understood that the
ground on the broadcast receiver is to be connected to A
minus of the battery serving the converter. That is, the ground
lead is left on the broadcast receiver just where it is and a wire
is run from the ground post to A minus on the converter.

Design of Chokes

If the range of the tuner is to be from 1,500 to 20,000 kc
the choke coil Chl must he designed so that it remains an effec-
tive choke at the upper frequency limit. Many radio frequency
chokes assume the characteristics of a condenser as the fre-
quency increases. To insure against this the choke should have
the lowest possible distributed capacity and at the same time a
rather low inductance. But if the inductance is made low, the

coupler is not effective at the lower frequency end of the tuning
range. A method of getting satisfactory choking at all fre-
(uencies is to connect two or more coils in series, and some com-
mercial choke coils are so made. That is, they are wound in
grooves separated by an eighth of an inch or so. The method
of winding gives a high inductance and a very small capacity.

Ii a slot-wound choke is not available the same effect can be
secured by connecting a large coil, say one of 50 millihenries,
in series with a small choke, say of one-half millihenry. The
larger choke is commercial and the smaller can be made by
winding 500 turns of No. 36 enameled wire on a form %2 inch
i diameter.

In place of a choke coil a 100,000 ohin receiver may be used
for Chl if desired. The resistor is equally effective throughout
the range of the tuner.

The second choke Ch2 may be a regular commercial coil hav-
ing an inductance of about 50 millikenries.

The Intermediate Tuner

The interincediate tuner T1C6 should be adjusted to a fre-
quency oi 1,500 kc or a little high, or to the highest irequency
{o which the broadcast receiver with which it is to be used will
tune. A radio frequency transformer designed for broadcast
reception and screen grid tubes can be used directly. Such coils
have fairly large primaries and can be tuned to 1,500 k¢ with a
100 nunid. midget in most instances. i the winding is not
quite large enough for this, a fixed condenser of 100 mmid.
can be used in addition, or any other value that may be needed.

There are five fixed condensers in the circuit, namely Cl1, C2,
C5, C7 and C8, each of which should have a value of .01 mfd. or
more.

The two tuning condensers C3 and C4 depend on the type of
coils used. There are coils available wound for 140 mmfd. con-
densers, and when these coils are used a set of three coils is
needed to cover the band from 13 to 200 meters. Two coil sets
can be used if the tuning condensers have capacities of .0003
mid. The following design is based on the supposition that the
capacity of each tuning condenser is 0005 mid. and that the
intermediate frequency is 1,500 ke.

The oscillator winding L3 should be such that when C4 is
set at maximum, that is, .0003 mid., the circuit should tune to
3,000 ke. That requires an inductance of 3.64 microhenries. If
the coil is wound with No. 24 double silk wire on a tube base,
one and eleven-sixteenth inch in diameter, there should be
seven turns. A few more than this should be put on to take
care of the possibility of a lower intermediate frequency than
1,500 ke and the possibility that the tuning condenser capacity
is less than .0005 mid. 1t is always possible to remove turns if
many broadcast stations should come in, that is, if the oscillator
tunes lower than 3,000 kec.

It is suggested that the tickler 1.2 be wound with an equal
number of turns so as to insure oscillation at all settings. The
pick-up winding L1 is not critical but should contain from three
to 5 turns of the same as or finer wire than that used on the
oscillator winding L3.

Covers Wide Range

It will be found that this oscillator coil will cover practically
the entire band from 15 to 200 meters. Ilowever, it is desirable
to have another coil with which to tune in the higher fre-

(Continued on next page)

LIST OF PARTS

Chl, Ch2—Two radio frequency choke coils.

L1L2—A set of two tuned radio frequency transformers as
described.

L1L2L3—A set of two oscillator coils as described.

T1—One radio frequency transformer designed for broad-
cast tuning.

C1, C2, C5, C7, C8—Five .01 mfd. condensers.

C3, C4—Two .0005 mfd. straight frequency line tuning con-
densers.

C6—One 100 mmfd. trimmer condenser, or more capacity as
required.

Rh—One six-ohm rheostat.

Sw—One filament switch.

Five UX sockets (four for tubes and one for RF transformer).

One UY socket for oscillator coil (one terminal of L1 may
be a flexible lead to be connected to screen of modulator).

Two 232 screen grid tubes.

Two 230 general purpose tubes.

Six binding posts.

Two vernier dials for tuning C3 and C4.
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New Tubes in Battery-

Output

FIG. 1
A TWO-TUBE AMPLIFIER INCORPORATING ON 232
SCREEN GRID TUBE AND ONE 231 POWLER TUBE AND
DESIGNED FOR HIGH GAIN.

SMALL, high-gain audio frequency amplifier capable of

putting out a moderate undistorted volume comes in

handy for many purposes in the laboratory for testing out
tuners, pick-up units, microphones, short-wave receivers, and
portable sets. Such a device should be compact _rmd inexpensive
to operate, and it should be constructed so that it can he moved
easilv from place to place. ] ) )

The new two-volt tubes are particularly suitable for 11}15 pur-
pose. Ii the first tube in this amplifier he a screen grid tube,
the 232, and the second a 231, the new power tube, only two
stages are required, for the possible gain in the screen grid tube,
if suitably coupled, is sufficient. The circuit diagram of such
an amplifier is shown in Fig. 1. At first we have an audio
frequency transformer T1, which should have a ratio of.one
to 3.5. The coupling between the screen grid tube should either
he resistance or impedance. In the figure the impedance type
is shown hecause this gives a higher gain and practicaily as good
guality as resistance coupling.

The Impedance Coupler

The choke coil Ch in the impedance coupler should haye as
high inductance as possible, and the simplest way of getting it
is to use the secondary of an audio frequency transformer. In
order not to cut the low frequency amplification it is essential
that the stopping condenser Cl be not smaller than .01 mfd.
If this is used it is better to use onc of mica dielectric rather
than one using special paper. However, a good paper con-
denser will work all right and it has the advantage that it takes
less room. The grid leak R3 should not be smaller than one
megohm, and larger values should be tried, for the larger the
value the better the amplification on the low notes. The limit of
the value of the leak is determined largely by leakage through
the insulation of the grid of the power tube, which means the
insulation of the condenser Cl and that of the tube socket.

The new tubes take a filament voltage of 2 volts, which may
be obtained from a single storage cell or from two No. 6 dry
cells connected in series. The storage battery gives approxi-
mately the correct voitage and no filament ballast is used. How-
ever, such a battery is not easily available for nearly all storage

LIST OF PARTS
(IFor two-tube circuit)
T1—One audio frequency transformer, ratio one to 3.5
Ch—One high inductance choke coil (secondary of an audio
transformer)
R1—One 15 ohm filament ballast resistor.
RZ—One 7.5 ohm filament ballast.
R3—One megohm grid leak, or higher, with mounting.
Cl1-—One 0.01 mfd. stopping condenser, preferably with mica
dielectric
C2—One 2 mfd. by-pass condenser or larger
Sw—One filament switch
Two UX sockets
One grid connector
One 232 screen grid tube
One 231 power tube
Two No. 6 dry cells
Three 45 volt dry cell blocks
One 225 volt grid battery
Eight binding posts

By J. E.

batteries now arc¢ made with three cells in series. It is not good
practice to cut in and use only one cell of such a battery. The
better plan is to use two dry cells in series.

The current needed for the filament is only .190 ampere,
which is so small that the dry cells will last a long while. The
normal rated voltage ol such cells in series is 3 volts, one more
than is needed by the tubes. Hence it is necessary to use ballast
resistors. R1 is in the negative leg of the screen grid tube
filament and since the drop in it is one volt the hias on this
tube will be the same. The value of Rl should be 17 ohms
but it is all right to use 15 ohms.

The ballast R2 in the negative leg of the power tube should
be 7.7 ohms, but 7.5 volts will be all right. This may be ob-
tained by connecting two 15-ohm resistors in parallel.

Better Arrangement

Perhaps a better arrangement is to use a rheostat in the
negative lead of the filament battery, returning the grid of the
first tube to A minus. If this is done both RI and R2 may be
omitted. The value of this rheostat should be such that the
voltage across the filaments can be made exactly 2 volts when
the cells are new. Since the current through this rheostat
will be .190 ampere, the resistance necessary to drop one volt
is .5.2b61 ohms. Either a six or 10 ohm rheostat will therefore be
suitable,

When a rheostat is used it is advisable to instal a voltmeter
in the circuit and connecting it across the filaments so that
the rheostat may be set at all times so that the filament voltage
is 2 volts. The rheostat could then have a filament switch
built in to take the place of Sw.

Only one by-pass condenser is shown in the drawing, the one
across the supply to the screen grid, or C2. This should have
a capacity of 2 mid. or more.

The screen of this tube takes a voltage of 45 volts and the
plate a voltage of 135 volts. The plate of the output tube
also takes 135 volts. Thus the B supply is taken care of by
three 45 volt dry cell batteries.

The bias on the power tube should be 225 volts, which
should be supplicd by a dry cell battery especially designed for
grid bias.

The maximum undistorted power output of the 231 is 170
milliwatts. This assumes that the peak signal voltage put into
the tube is 22.5 volts. Since the 232 tube under the conditions
of operation will easily give a gain of 60, the signal voltage on
the screen grid tube control element will not be more than
about 3 volt. The bias provided by the resistor R1. or the
rheostat, is so much greater than this that there will be no
danger of overloading the screen grid tube beiore the power
tube is pressed to the limit.

Now if the ratio of the transformer is one to 3.5 the voltage
across the primary of the transformer will never exceed about

Converter Using

) (Continned from preceding page)
quencies. This coil might contain three turns for cach of L2
and L3 and two turns for LI,

The radio {requency tuner requires a different design, for
th.lS coil is to tune to 1,500 instead of 3,000 ke. If it be wound
with No. 24 double silk wire on a tube base it should have 20
turns. That is for L2 on the radio frequency coil, the one which
1s tuned with C3. The primary of this coil should have half
as many turns as the secondary and should be wound on the
same form with about 4 inch separation.

The smaller coil in the radio frequency set should have 5
turns for L2 and 3 turns for L1, both wound on the same form.

It should not be expected that the dials will track when these
coils are used, because there are too many variable which can-
not be predicted. Morcover, only a fair degree of tracking can
be achieved if the coil turns are adjusted experimentally. The
reason for this is that one is a straight radio frequency ampli-
fier and the other an oscillator and the two cover different
ranges for the same signals.

The Filament Circuit

The filaments of the tubes in Fig. 1 are connected in series-
parallel. The filaments of the first two tubes are connected in
parallel, as are thosc of the second two tubes, but the two
parallel circuits are connected in series. There is also a rheostat
Rlv connected in this series, which is used for the purpose of
taking up the excess voltage applied and also to provide a bias
for the grids.
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1/10. Therefore the amplier will work to the limit of the power
tube with almost any kind of detector, that is, grid leak, grid
hias, or power detection. It will also get sufficient voltage from
most pickup units, except condenser type microphones.

A Push-Pull Circuit

If more output volume and better quality are desired, the same
circuit can he assembled in push-pull, as shown in Fig. 2. This
is really an excellent little amplifier and inexpensive to operate.
It will cost a little more than twice as much as the single
circuit in IFig. 1, and the extra cost is due to the use of one
more audio transformer.

The push-pull circuit shows a rheostat Rh in the negative leg
ot the filament circuit, as was suggested for the single-sided
circuit in Fig. 1. Since the current in this rheostat will be .38
ampere and the drop in it is about one volt, the resistauce should
be about 3 ohms. But since the smallest standard -heostat is
6 ohms, this should be used.

The position of the filament voltmeter is shown at V. It is
recommended that this be used and that the scale be marked
in red at two volts. The rheostat should then be adjusted so
that the needle points to the red line at all times. The rheostat
should be made so that the maximum resistance is in the circuit
as soon as the switch is turned on. Most rheostats are so
constructed, and moreover they are usually open at one end so
that no special filament switch is neecded.

In the push-pull amplifier byv-passing is not imperative but
it is still desirable and therciore Co is connected from the two
screens to the negative of the filaments. It should have a
capacity of at least 2 mfd.

Each of the stopping condensers Cl and C2 should have the
same value as Cl in Fig. I, namely, .01 mfd. Each of Rl and
R2 should also have the same value as R3 in Iig. 1. 1t is
important that R1 and R2 be equal in value because the input
voltages to the two tubes will not be cqual unless they are.
The two chokes Chl and Ch2 should also be equal, and as in
the case of the circuit in Fig. 1, they mayv he the secondaries of
two audio transformers.

A push-pull input transiormer T1 is essential and an output
transformer T2 is desirable.  There are other methods of
coupling a push-pull amplifier to a loudspeaker but the push-
pull output transformer is the simplest and provides the most
effective power transfer.

All the voltages applied 1o the push-pull circuit are the same
as the corresponding voltages on the single sided circait. How-
ever it is desirable to use heavier B batteries on the push-pull
circuit, for the plate current drain will be about twice as great
as it is in the two-tube circuit. It is more economical to use
larger hatterics.

Also, it is well to double up on the filament supply, that is,

to use four No. 6 dry cells in series parallel, for the current,

New Tube

Since two of the tubes are 232 screen grid tubes and the
other two are 230 general purpose tubes, and each takes a fila-
ment current of .06 ampere and a filament voltage of 2 volts,
the total current drawn from the A battery will be .120 ampere
and the total voltage required is 4 volts. This voltage can be
obtained by connecting three No. 6 dry cells in serics and
adjusting Rh so that it drops one-hali volt. Since the drop is
to be one-half volt and the current is .120 ampere, the resistance
of the rheostat must be at least 4.16 ohms. A six-ohm rheostat
1s therciore sufficient, provided that not more than three dry
cells are used in series.

The current' drain is so small that it is not necessary to con
nect dry cells in parallel.

122-VOLT NEGATIVE BIAS

The first two tubes get a control grid bias of oue-half volt,

which is suffictent hoth for amplification and modulation with
the plate voltages specified. The grids of the oscillator and the
output tube get a bias of 2.5 volts, which falls within the limits
of good operation.

The screen of the modulator is returned to positive A, which
makes the effective screen voltage 4 volts, The voliage on the
screen of the first tube is 45 volts, which is also the plate volt-
age on the modulator, the oscillator and the output tube. A
potential of 135 volts is applied to the plate of the screen grid
amplifier. Thus the filament batterv should consist of tiree No. 6

dry cells and the plate battery of {hree 43 volt dry cell B battery
blocks. »
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THIS FOUR-TUBE AMPLIFIER IS ESSENTIALLY THE

SAME AS THAT IN FIG. | EXCEPT THAT I IS PUSH-
PULL IN BOTH STAGES.

.38 ampere, is more than should be taken continuously from one
cell. ) ]

The maximum undistorted power output should be just twice
that of the single sided circuit, namely 240 milliamperes, but
actually it may be much greater, because the grids may be
driven several volts positive before series distortion sets in.
Moreover, the bias may be increcased considerably over the 225
volts, so that the output may be as much as four times as great
without appreciable distortion.

The increased output may be obtained from the power tubes
without any appreciable distortion in the first stage for the
input to that stage may be increased by a factor of almost three
without driving the grids negative. The maximum output ob-
tainable from the push-pull circuit is o!f the same order ol
magnitude as that from a 171A tube, which is enough for the
average home. Indeed, it 1s more than enough.

A Conservative Estimate

It was stated that the amplification of the screen grid tube
in Fig. 1 was 60 times. This is really a conservative estimate.
for the amplitication factor of the tube is 400 and the load
impedance at 400 cycles, assuming an inductance of 300 henries,
is 1.257 megohms. Since the plate resistance oi the tube is
800,000 ohms the theoretical gain is 370 times.

A circuit like the push-pull amplitier is especially suitable
for the amplification of phonograph music in camp. The am-
plifier can be built so that it is easily carried around, and 1
a good pick-up unit and a good loudspeaker are used. the music
1s greatly superior to that which would be obtained by plaving
a portable phonograph in the mechanical wav. Moreover, much
greater volume can be obtained the electrical wayv, even with
this little amplifier.

The amplifier is also suitable for use with a radio frequency
tuner and detector of the type now sold in kit form and ready
wired. Again, it is suitahle for the amplification of the audio
output of a short-wave receiver originally designed for head-
phone reception.

Obviously, the two-tube amplifier can also be used for these
purposes, although the output volume will he considerably less.
But when only a moderate volume is desired. and when com-
pactness and portabilitv are important, then the two-tube am-
pliier fills the requirements satisfactorily. Many automobile
receivers designed for loudspeaker operation do not have an:
greater outpul capability than this little amplifier.

When a phonograph pick-up is used with either of these
amplifiers, it is simply connected in series with the primary
of the input transformer.

»

¢
A-BCe

LIST OF PARTS
(For push-pull amplifier)
T1—One push-pull input transformer.
T2—One push-pull output transformer.
Chl, Ch2—Two high inductance choke coils (secondaries of
audio transformers).
Co—One 2 mfd. by-pass condenser.
Cl, C2—Two .01 mfd. mica dielectric condensers.
Rl, R2—Two equal grid leads, 1 megohm or higher, with
mountings.
RH—One six ohm rheostat with switch built in.
Four UX sockets.
Two grid connectors.
Nine binding posts.
Two RCA 231 power tubes.
Two RCA 232 screen grid tubes.
Four No. 6 dry cells connected in series parallel.
Three 45 volt drv cell batteries connected in series.
One 22.5 volt grid battery.
One low reading voltmeter (0-3, or larger scale).
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The Moore Super

By E. Bunting
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FIG. 1

THE DIAGRAM OF THE TUNER. THREE 224 TUBES

ARE USED. THE ANTENNA STAGE IS INDEPENDENT-

LY TUNED. THE TWO REMAINING CIRCUITS ARE
TUNED BY A TWO-GANG CONDENSER.

OW many broadcast listeners living close to WEAF, New
H New York, have heard programs from WMAQ, Chicago,

frec from interference from the local station, when both
were on the air? Not many, for WEAF is a high power station
and its frequency differs only by 10 ke from that of the Chicago
station. It takes an exceptional receiver to separate the two
stations so that those living near either can receive the other
free from interference.

There is a real inducement to those living in the metropolitan
district to receive signals from WMAQ, for that station trans-
mits exclusive programs of unique merit. One example is the
comedy team composed of Doctors Pratt, Sherman and Rudolph
in their Musical Potpourri of Humor, Hokum and Harmony,
broadcast from the studios of the Chicago “Daily News” station,
a regular feature which never fails to entertain those who are
lucky enough to receive it Few, indeed, who live close to a
powerful station operated on a frequency only 10 kc from the
frequency of WMAQ are so lucky, for most receivers are not
selective enough.

Simple Receivers Designed

The cngineering of modern factory-built receivers has today
reached a stage which practically assures the buyer of any
well-known receiver of the maximum sensitivity and quality
which can be obtained through the use of apparatus now avail-
able, combined with a simplicity of control which renders totally
unnecessary any skill in tuning. In securing this simplicity,
however, designers have rendered impossible the adjustment of
receivers to that last cdge of sensitivity which reaches out long
distances under adverse conditions, and with it the razor-edge
selectivity that cuts through powerful locals to bring in stations
a thousand miles away with as good quality as the locals
produce.

Three years ago an engineer who foresaw that sales pressure
would force this development forsook the design of commercial
reccivers and started work in a little shop in New York, with
the purpose of having always the simplest receiver which would

LIST OF PARTS

L1, L2, L3—Three Moore Super DX coils

L4, L5, L6, L8, L9, L1o, L11, L12—Eight RF choke coils

L7—One Moore special choke

C1, C2, C3—Three Hammarlund .0005 mfd. condensers.

C4—One .00005 mfd. variable condenser

C5, C6, C7—Three .002 mfd. condensers.

Two 400 ohm grid bias resistors

One 25,000 ohm bias resistor (grid leak type)

Eight 0.1 mfd. by-pass condensers

Three Hammarlund insulator couplers

Three Hammarlund tube shields

Two Hammarlund Drum dials with dial lights

One Moore Super DX chassis, complete with shields (except
tube shields)

One 50,000-ohm or 30,000-ohm potentiometer

Two UY sockets, baseboard mounting type

One UY socket, sub-panel mounting type

bring in far-off broadcasters while the locals still operated with
full power. His first year saw the Everyman 4 perfected for the
“New York Sun Radio Section.” The {following year the
Moore-Daniels, with one additional radio frequency tube, repre-
sented the marked improvement made necessary by the Federal
Radio Comumission’s first reallocation of stations and this year
the Moore Super DX has brought the full advantage of screen-
grid amplification that made its predecessors famous among
the nation’s radio builders.

With this set, reception of any of the Chicago stations in
New York, or vice versa, is no feat at all, and later in the
evening the reception of stations from coast to coast has been
accomplished with regularity, although location has something
to do with this.

During one evening recently the writer heard more than fifty
stations in his laboratory in New York during the two hours
and a half prior to midnight, and one side of the room is
covered with verifications, many received from distant stations.
Letters from users of the receivers are very enthusiastic.

To the casual glance there is a Spartan simplicity to the tuner
which gives no promise of such remarkable results. Three
screen grid tubes, each with its coil and condenser, a few chokes
and by-pass condensers, and nothing else. Two of the stages
are shielded. The wiring runs from point to point so that the
course of each lead can be followed without difficulty. In its
simplicity, the set is reminiscent of those of several years ago.
At first glance, too, the front panel is reminiscent of those
same scts, for it shows two dials and three knobs, but a closer
inspection shows two of the knobs to be adjustments for use
in bringing in very weak signals only.

Technical Description

A short technical description of this receiver, which has a
sensitivity approaching one and one-half microvolts per meter
over almost the entire band. may not be amiss at this point.

The antenna is coupled to the input circuit of the first tube
through a modernized adaptation of the once popular vario-
coupler, which allows a variation in coupling coefficient from
016% to 87% at the will of the operator, a range which exceeds
at both ends the entirec run of fixed transformers used on
standard sets.

This variation, of course, has a pronounced effect on the
magnitude of reflected antenna capacity as applied to the
secondary tuning capacity, and necessitates the use of a second
tuning dial in order to keep the circuits at perfect resonance.

The balance of the RE amplifier consists of two stages of
amplification using screen-grid tubes. Complete shiclding is
utilized throughout and is supplemented by individual filters in
each of the power leads of cach tube, reducing feed-back to
the lowest value possible and permitting the gain per stage to
he increased enormously. Biasing voltages are chosen through-
out with careful reference to maximum amplification against
low input conductance, so that the selectivity of each stage is
kept very high. Stabilization of oscillatory effect due to the
inter-elemental capacity of the tubes (which is appreciable even
in screen-grid tubes) is accomplished by the use of “Chrono-
phase” output circuit. This was developed some two years ago
by Bert E. Smith. By combination of a high shunt impedance
with the proper values of resistance and coupling capacity to
the tuned circuit effect a slight phase displacement between
input and output circuits is established, while retaining the
necessary high impedance for high amplification.

Betts’ Circuit Utilized

The input to the detector circuit utilizes a modification of the
well known Betts’ circuit. A Hartley oscillator circuit with »
very small capacity controlled from the front of the panel
permits the introduction of a very small amount of controlled
feedback which is confined to this circuit alone, and duc to the
design of the inductor, can be permanently adjusted at a con-
stant value over the entire band, and need not be readjusted
except for very weak signals. The screen of the detector tube,
like the screens of the amplifiers, is connected to the variable
arm of a potentiometer, giving exact control of the amplification
of all tubes simultaneously. This is used as a volume control
and is the only knob which, except for the tuning controls, is
used for operating the set.

Thus, the circuit is seen to he entirely free from tricks of anv
kind. It represents simply the application of sound, well known
engineering principles throughout, with properly designed and
co-ordinated parts. And seemingly, it fulfills all the require-
ments for an all-round tuner. It can be used for local and
thousand-mile reception with the simplest controls. Using
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power detcetion, it has sutficient output to operate any good
ampliher. It has selectivity equalled by few, if any, others. It
power detection, it has sufficient output to operate any pood
extremely simple to build, inexpensive, and most important to
all, it is absolutely stable when built—the user need anticipate
no weary hours of “removing the squeals,” “balancing,” or
otherwise adjusting. As soon as the last wire is in place he can
sit right down and begin to “go out and get ’em” with unbelieve-
able quality if he is using a good amplifier and reproducer.

Construction of Set

Take the steel chassis and place it on the table or bench with
the two large holes for the tube sockets at the rear and to the
right. ‘When turning it over, in following these directions, keep
them away from you.

Mount the sockets first, with the grid posts towards the front
of the chassis. Then mount the filter condensers and coils,
putting lugs under both tops and bottoms of each screw as
used, and cleaning away the paint under them so that a good
contact with the chassis will be had. Mount the tuning con-
densers with the maximum plate projection to the front.

Start the wiring with the filament leads, beginning at the first
RF tube and progressing to the detector. Twist the leads
tightly between tubes. It is a good plan to keep these wires
of equal length as nearly as possible, which can be done if the
wire connected to the right terminal of the first socket is
connected to the right terminal of the next, and so on. This
also aids in trouble shooting later. Iinally, connect the termi-
nals of the second RE tube to the 2.3 volt binding posts.

Now turn the chassis right side up. Connect the stator of
the left hand variable condenser to the near terminal of the
first coil, and leave about four inches of wire to be attached to
a cap for the grid connection of the first tuhe. Attach {far
lower terminal to coil bracket. Connect each of the other
condenser stators to the left hand rear terminal oi its coil, and
also to a grid cap. Mount the regeneration condenser and make
sure the rotor is not grounded to chassis, connecting the rotor
to the right hand rear terminal of the detector input coil. Then
attach a piece of wire about six inches long to the stator of the
regeneration condenser and pass it through the hole in the base
directly below the lug. Attach about a foot of wire to each of
the three terminals of the volume control and pass them through
the hole in the center front of the chassis.

Wiring Below Chassis

Now turn over the chassis, as all the rest of the wiring is on
the bottom. Connect the lug on the bottom of the right hand
condenser post to the one on the coil mounting bracket, and
also to the common section of the first filter condenser block.
Any other lugs attached directly to the chassis should also be
picked up by this wire, which in turn should also connect all
the common terminals of the filter blocks, and also the common
terninals of the other two coils, the negative binding post, the
ground binding post, and one side of each biasing resistor. No
harm will be done by connecting this to several additional places
on the chassis. It should also be attached to lugs placed under
the screw holding the shield to the chassis. Note particularly
that it is connected to the receptacle for each of the tube
shields.

Now wire in the two RF plate leads. pulling each through a
braid shield. and grounding the shield. The exact placement
of the choke coil is not important, provided their centers are
kept approximately two inches apart. Mount the plate coupling
condensers directly on the plate terminals of the RF sockets,
and then connect the other ends to the right hand rear coil
terminals, through the shielded lcads.

Each of the RF cathodes is connected to ground through a
400 ohm biasing resistor, and the detector cathode through a
25,000-ohm biasing resistor. Each resistor is shunted by a filter
section. Each screen grid is connected through a choke to the
arm of the volume control potentiometer. The screen grid
terminals are also connected to individual filter sections.

Connecting Dial Lights

The plate of the detector tube is connected to the lead coming
through from the stator of the regeneration condenser, and also
to two chokes in series. The center point of these two c_hokqs
(L6 and L12) is attached to C7, the other end of which is
grounded. The remaining terminal of L12 goes to the “Qutput”
binding post. ) )

The balance of the wiring may now be put in, including the
dial light wires, which are not shown but are simply shunted
across the filament terminals of the nearest socket and are
twisted tightly together all the way. The antenna coupling coil

FIG. 2
LOOKING UNDERNEATH ARE SEEN A NEAT ARRANGE-

MENT OF INCIDENTAL PARTS AND A CLOSELY

VARIED JOB.

should be connected to the antenna binding post and to the
chassis.

Check over all wiring carefully, against both the pictorial and
schematic circuit diagrams. When you are sure this is right,
all the way through, attach your panel and mount the
cscutcheon plates of the dials. Place an insulating coupler on
the shaft of the regeneration condenser and a rod through the
panel and between the stator plates and the frame of the tuning
condenser,

Put the antenna coil rod through the bushing mounted in the
front panel, with the spring and collar on the shaft. Attach the
knob, then push the spring into a compressed position with the
sleeve and tighten the set screw. This should then remain in
whatever position it is p'iced. Now mount the antenna primary
coil on the rod. (It should already have been connected by the
flexible lead as described above.)

Now attach the dials on the shafts of the condensers. With
the plates all the way out, turn dial so that zero shows in the
escutcheon. Fasten the dial to the shaft with one fastening
bolt on the drum also tightened, then turn enough to fasten
the other bolt. Repeat with the other dial. Turn to “100” with
plates all the way in, and fasten the condenser rotors, but only
with one screw on the detector input condenser, for this should
be adjusted after set is on the air. Now mount and fasten the
shield in place.

The Job Is Done

Now put all the tools away except the screwdrivers. Clean
up the mess you've made generally and make things neat all
around. If you've done a good job, you won't need the pliers
or the solder or the hammer or anything else any more for
this job.

Connect the set to an amplifier with an input impedance of
as ncarly two hundred thousand ohms as is obtainable. The
“low” side of the input should be connected to 180 volts positive.
Connect the antenna, ground, heater and plate voltage leads.
Turn on the power, and if no smoke arises, put in some tubes
and wait until the cathodes are hot.

Turn the volume control up and wiggle the dials a bit. You
should get music. If you don’t, check it all over again, and fix
whatever you had wrong. If you do, turn to a high wave station
(WMCA, WIHO, KSD or KMTR, for instance), preferably
one that requires little regeneration, and loosen the detector
input condenser. Adjust this a little with a wood or bakelite
stick until the signal is loudest, and then fasten it tightly. Be
verv careful with this adjustment, for your sct's ability to get
the other coast depends on the accuracy of this setting. Then
put the top on the shield as far as possible while retaining
access to the condenser and readjust to the greatest possible
accuracy.

Now put it in the cabinet, drag it into the living room and
tell your wife that you won’t be to bed tonight. Get the battle
over right away, for it'll save endless interruptions later on,
and what do you care if she leaves you, now that you've got
a good radio set. Then settle down to log a station on every
channel. If there aren’t too many heterodynes, you’ll be able
to paper your walls with verifications in a week or so, and you'll
have enough envelopes left over to materially cut next winter's
coal bill, so put off buying the oil burner for a while,
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AFFIRMATIVE

By Madison Garter

N the days of the “one-lunger,” as the single-cylinder auto-
I mobile was called, if you missed ounly occasionally on one
cylinder vou stopped. Nowadays your spark plug in one
and vou get no ignition in that compart-

cylinder may go bad, @ :
ment, yet you can get home all right, because you have three or
t operation. It

five or seven cylinders more in good order anc .
might be said. therefore. that any one cylinder is not of such vital
importance today as it was in the bad old days.

How operators used to nurse that single cylinder! They
coddled it more than if it were their own child. A man \yith
a four-cylinder car to-day, if he had to expend as much time
and money on each cylinder as were spent on the cylinder
of the darker davs, would find little time left for business or
leisure.

One simply had to devote his life to the upkeep of that
cvlinder or get nowhere, automotively.

The Radio Set of Yesteryear
In radio a parallel exists in the receiver. Take the 0_11e~tube
radio circuit, popular as the three-circuit tuner, to which two
stages of audio were hooked up if one desired to work a
speaker. Certainly to obtain good results a high, long, out-
door aerial was neccessary. 1f one used a crystal receiwver
the argument in favor of a long, high, well-insulated aerial
was even stronger. This was the situation in the early days
of radio broadcast reception. The radio frequency part of the
receiver, which alone is concerned, was a “one-lunger,” also,
and the same care and attention had to be devoted to the re-
ceiver as to the automobile. So ii a man had both car and
set, his time was never his own. for he was a clave to the set
when he was not a slave to the car.

Presently a stage of tuned radio irequency amplification was
added ahead of the regencrative detector. Tuned radio fre-
quency in the form of the Neutrodyne, came along. with three
tuned stages, hut no regeneration. Then came four tuned cir-
cuits in a Neutrodvne. Meanwhile the Superheterodyne was
gaining in popularity. Along came the improved tubes, no neu-
t{ralization necessary. and now five tuned circuits, with a tube
for cach one, are gaining popularity. as are six tuned circuits,
where band pass filfration is used. Considering alone the re-
ceiver up to and including the detector, five tubes are the rule,
where in the beginning one tube was orthodox.

Unchanged Aerial Advice

Despite this changed situation. we hear the same advice about
aerials now as we did then: they should be long and high, say,
100 feet long, including lead-in, and as high up as possible, with
stand-off insulators and lead-in insulators and low-loss wire
with special insulation to keep dust and soot off the wire itself.
Nothing less than No. 14 wire for the lead-in, and stranded
wire, six strands equal to No. 18. as the minimum !

On the one hand, an outdoor aerial, i used, should be a
good one. On the other hand, is the same aerial that is good
for an old-fashioned set, good for the most modern and highly
sensitive receiver? There is room for doubt. And [ am among
the doubters.

One point lost sight of quite irequently is the practical selec-
tivity demand placed on the receiver. \When a set is highly
sensitive this demand is equivalently high. The object of hav-
ing a receiver is to bring in broadcast programs well, separate
stations adequately, and reach out when the spirit moves, with-
out having to wait until ail hours of the night, when all the
locals are off the air.

An Idea of Practical Selectivity

Expressed in general terms, the longer and the higher your
aerial, the worse will be your receiver from the viewpoint of
practical selectivity. One may define practical selectivity as
the ability of the receiver, under all operating conditions as
they exist, to separate all receivable stations without inter-
ference which selectivity could eliminate, and confine strong
locals to a minimum dial spread. This condition would exist
were one able to tune in a strong local, then tune it out and
tune in a weak distant station only 10 k¢ removed irom the
strong local.

Now we have receivers with a sensitivity of a fraction of a
microvolt per meter. Speaking generally, that would mean that
in New York City locals could be tuned in at adequate volume,
and some distance as well, with no other acrial than a piece
of wire from the antenna binding post to the floor, about
three feet. The separation of stations is easy and complete.

When a long, high outdoor aerial is substituted, while the
same actual selectivity exists, as this depends solely on the re-

Resolved, 1
Aerial Is

ceiver, the practical selectivity is much lower. The strong
locals take up more room on the dial. Tuning in a weak distant
station 10 kc. removed from a powerful local passes beyond
the point of realized expectation. It is simply a case of the
intensity of the input having been raised. And the strong
;ocals,_ witAh 1119(lcr11 receivers, are too strong, when the input
intensity 1s raised too high.

Therefore it can be realized that a receiver has a definite
selectivity for any given frequency, or may have about the
same selectivity for all broadcast frequencies, and the selectivity
is independent of intensity of input. Yet that selectivity is a
concrete factor only in connection with a stated input.
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FIG. 1 FIG. 2
FOUR TYPES OF

of controlling the tone of a radio receiver; that is, controlling
= the relative intensities of the high and the low irequencies
in the output of the loudspeaker. We showed the effects of
connecting condensers and chokes in series with the line as
well as across the line. \We also showed how strong peaks at
certain frequencies could be removed.

The method of controlling the tone by means of two speakers,
one adjusted to respond strongly to the high frequencies and
the other adjusted to respond to the low, is illustrated in Fig. 5
herewith. The low-tone speaker may be a large-diaphragm
dvnamic which favors the low tones. The current fed this
speaker may further contribute to the low tones by filtering
out the high tones by means df series chokes and shunt con-
densers. The high-tone speaker may be a magnetic, inductor,
or a small-cone dynamic. The current fed to this speaker may
first be filtered by series condensers and shunt chokes to remove
the low frequencies.

After having provided two speakers such that one favors
the low tones stronglv and the other the high tones, it is simply
a matter of arranging a voltage divider by means of which the
output of the power tube can be diverted to one speaker or the
other in various proportions. The potentiometer P illustrates
how this can be done.

The use of two different amplifiers with a single speaker was
also mentioned, and TFig. 6 herewith shows the arrangement.
Of course this arrangerhent is rather expensive and does the

IN a previous issue, July 12th, we discussed various methods

Oureur Tansroemer

FIG. §

IF TWO SPEAK-
ERS. ONE EFFEC- Low
TIVE ON THE HoTES
HIGH NOTES AND P
THE OTHER ON =
THE LOW NOTES, -
ARE AVAILABLE, Hign
THIS TYPE OF Wores

TONE CONTROL
MAY BE USED.

www americanradiohistorv com



August 2, 1930

RADIO WORLD

[#9]

hat a Long
a Mistake

Assume an input of 30 microvolts per meter, this being the
antenna field strength for a given station. The selectivity curve
runs sharp. Now assume 1,000 microvolts. The shape of the
curve is the same, since the receiver’s selectivity has not
changed, but the curve is lifted, and its upper sides do not
iall within the desired 10 kc, but skirt beyvond it. So with the
new intensity of imput we cannot get practical 10 kc. separation.
Such separation has no meaning, except when a stated 1nput
is given, no more than is there any meaning to the statement
that a certain package requires two postage stamps, unless you
give the denomination of the stamps,

So the better the aerial is, the worse it is likely to be! We
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FIG. 3
NE CONTROLS.

work no better than some oi the other methods discusscd.
Moreover, as was suggested in the preceding article, it is neces-
sary to take precautions against feeding the speaker with cur-
rent from the two amplifiers out of phase.

The thing to remember in arranging tone control is that :
series condenser and a shunt inductance cut the low frequenc)
and a shunt condenser and a series inductance cuts the high
frequencies. The smaller the series condenser and the smaller
the shunt inductance the more the low notes are cut, and the
larger the shunt condenser and the series choke the more the
high notes are cut.

In dealing with grid leaks and stopping condensers it shonld
be kept in mind that the grid leak resistance is the useful load
and that the stopping condenser is in series with this load. For
a given value of grid leak resistance. the low notes will be
amplified the more the larger the stopping condenser. Also, for
a given value of stopping condenser the low notes will be ampli-
fied the more the higher the grid leak resistance.

In a resistance coupled amplifier, if the high notes are to be
suppressed, shunt condensers across either the grid leaks or the
plate coupling resistors are most effective. A given value con-
denser across the grid leak resistance will be more effective
than the came condenser across the plate coupling resistor
because the grid leak resistance has a higher value than the
plate resistor. Across either relatively small condensers will
produce a large suppressing etfect on the high notes bhecause the
resistors are large.

"?’ """ P low NMere ST

é AMPLIFIER Cuy Cy

Hy
®
i

FIG. 6

A TONE CON-
TROL EFFECT
MAY ALSO BE OB-
TWO DIFFERENT
AMPLIFIERS AND
—I ONE SPEAKER AS
SUGGESTED IN

THIS FIGURE.

= en More ®
BMPLIFIER ¢

-

8

have not added tube after tube without accomplishing some-
thing. We have not added tuned circuit after tuned circuit
without accomplishing something. We are confronted with
extraordinary demands on the score of selectivity, and we must
meet them. This we do by using multiple tuned circuits, with
tubes between them, and Duild up the sensitivity and the se-
lectivity by the same process. The result is, when we succeed,
we do not need anvthing like the aerials of the days of yore.
We get out of the receiver the value that was built into it
only when we limit the size of our aerial to the requirements
of location and of performance.

The city dweller is aftlicted mostly with selectivity troubles
that modern receivers overcome, but the way to overcome them
is to use a modest-sized aerial, say, a wire run under the
carpet, perhaps the length of the carpet. The volume from the
speaker, under these conditions, is far greater than it ever was
in the davs of the thrce-tube regenerator (detector and two
audio) with its 100-foot aerial

Effect of Long Aerial

Use of a long aerial is equivalent to the result obtained from
amplification without tuning, an RF increase without dis-
crimination. The object of introducing many tuned stages is
not to be able to use a very long aerial and still have enough
practical selectivity, but to enable use of a short aerial, with
assurance oi plenty of volume nevertheless, so that the degree
of practical selectivity required will be attained actually.

Location enters into the situation because in rural districts the
field strength of stations received is so much lower that the
difference can be made up by using a long aerial.

However, the development of selectivity has not been for
the benefit of the rural listener. For him the great advantage
desired was increased sensitivity. Since the two considerations
were developed by the same process and in the same manner, it
simply happened that the rural listener fell in for greatly in-
creased selectivity which he did not need, to obtain the increased
sensitivity which he greatly desired.

Difference in Location

So he can go back to where he was, in practical selectivity,
as far as he nceds or desires, by using a large. long aerial, and
can outdo the usual prescription of 100 feet bv 100 per cent,
if he likes.

But an acrial should not be any longer than is necessary to
work the receiver in the desired manner. [f the requirements
are met with a short aerial, then a short aerial it should be.
1f the aerial is indoors. so much the better. It may go around
the moulding, or under the carpet, or may be mostly in the
attic.  That doesn’'t matter. [t is the amount of pickup that
matters. That should not be any greater than the circumstances
require.

It is better to enjoy the resultant increase in practical selec-
tivity even if this increase is not particularly needed, for the
long aerial, like the untuned stages of amplification, brings in a
greater percentage of noise with signal.

\What is true of an aerial is true of a ground. Any ground
lead 1s an assistant aerial. Many receivers, particularly of
the AC type, work just as well without an external ground as
with one. If use of external ground reduces hum, use the
ground. But always remember that the shielded receiver and
its steel-core transformers, are actally at ground potential, even
if an external ground is not used, and thus the chassis and the
rest of the assembly intended for grounding also are grounded.

NEGATIVE

By Ronald Baker

It is an advantage to have a long aerial today as in the
days of the crystal set and the one-tube blooper. That advan-
tage consists in having a good, big, fat signal delivered to your
set, instead of a bad, little, skinny signal. There is no difference
in cost worth mentioning. But everyvone knows there is a dif-
ference in quantitative result.

There are radio chumps. They see things from queer angles.
Qf course, use a long aerial if you're a real radioist. You want
distance—coast to coast—and you can't do it without a long
aerial. No, sir, not that enormous distance! )

All you need to do as a safeguard is to use a variable series
condenser in the aerial circuit, or a potentiometer or other
device, to reduce the input as desired. Then you have a very
ong, medium, short or scant aerial, as circumstances require!
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THE CIRCUIT DIAGRAM OF A SIX-CIRCUIT TUNER AND RADIO FREQUENCY AMPLIFIER IN WHICII AN AUTO-

MATIC VOLUME CONTROL AND A TONE

Six-circuit Tuner
LEASE PUBLISH a circuit of a radio frequency tuner and
amplifier in which an automatic volume control has been
incorporated. If you can also include a tone control I shall
appreciate that—L.AY.
Fig. 836 shows such a circuit. It is the six-circuit tuner which
is now in process of development.
P

Best Type of Shielding

HAVE NOTED that you have described many types of
shields for tuning coils and radio irequency stages. In some

- cases you have had intact shields, in others shield cans with
large and small holes in the tops, in still others you have had
slots, and frequently you have recommended box shields in-
cluding entire stages. From your experiments which type do
you regard as the best?—B.M.]J.

There is no one type of shielding that can be said to be hest
in all instances. What is best in any case must be determined
from general principles and a little experimentation. First of all,
a perfect shield is a compartment made of a good conductor, such
as copper, brass, or aluminum, made so that it does not permit
electric or magnetic flux from getting out of it, if the source
of the flux is inside, or getting into it if the source of the flux
is outside. That means that metal must be thick as well as a
good conductor and that there should e no holes or slots in it.
But a perfect shield is not necessarily the best in practice.
Indeed, it may kill off the sensitivity of the receiver. A shield
is a shield by virtue of currents induced in the metal. But these
currents represent losses of energy, or losses of seclectivity and
sensitivity. These losses are greater the closer the metal is to
the coil shielded, and therefore if a good shield is not to intro-
duce excessive losses it must be large compared with the coil
dimensions. If space limitations prevent the use of large shields
the coils must also'be reduced in size or slots or holes must be
cut so as to reduce the losses. Unfortunately, these openings
reduce the shielding effect. However, it is possible to arrange
the shielding so that a good compromise is struck between good
shielding and the losses, leaving the amplitier both stable and

sensitive,

* ok &k

Television Signal Amplification

LEASE EXPLAIN whyv resistance coupled amplifiers are

always recommended for the amplincation of television sig-

nals? I can’t see why audio transiormer couphng cannot be
used just as well because when one listens to television signals
the noise falls distinctly in the range where most transformers
are effective—E.AB.

It is true that when one listens to a television signal the sound
appears to be confined to the part of the spectrum where most
transformers are effective, but there is more to that signal than
can be heard. In the first place there is a low frequency hum
corresponding to the frequency with which the frames are
repeated. This is usually 15 per seccond. Therefore the amplifier
must be able to handle irequencies below this with full ampli-
fication. Then it contains a frequencv equal to the repetition of
the scanning lines, which may be 15x48. or 720 per second. This

* trouble.

CONTROL HAVE BEEN INCORPORATED

is the characteristic frequency heard, but it is not the most
important frequency. The important frequencies arise from the
variation in the signal due to changes in brightness intensjty
along a scanning line, and these frequencies may have any value
from the 15 cycles per second previously mentioned to extremely
high. super-audible frequencies. There is no transformer made
which will cover such a wide range, and particularly, there is no
transformer which will handle frequencies as high as 50,000
cycles per second, if it at the same time handles low audio fre-
quencies. Even some resistance coupled amplifiers will not
anmiplity much above 10,000 cycles, and very few that go up to
50.000. Since resistance coupling comes nearest to giving the
amplification desired, it is recommended.
* % %

Potentiometer Volume Control

HEN THE volume in a screen grid tube receiver is con-

trolled with a potentiometer by means of which the screen

voltage is adjusted, is not an unnecessary «rain put on
the B supply? It seems to me that volume controls not using
this scheme could be used to better advantage.—M.P.A.

Theve is no doubt that tihe bhest volume control is one which
works so that the amplitication is not altered and so that no
extra drain is put on the voltage supply. Theoretically, the best
volume control is a potentiometer in the antenna-ground circuit
by means of which the signal input voltage may be varied.
Practically, this does not always work out satisfactorily because
it lacks range. It is desirable to have another control to
supplement the input control, and the best supplementary control
that has been found for screen grid tubes of the AC type is one
that controls the screen voltage. The extra current drain is so

small that it need not be considered.
* k%
A is well, but when I attemipt to turn it up so as to make
the set audible all over the house, a loud howl sets in.

[ can't figure out what causes it. There is nothing wrong with
the circuit, for I have checked it over and I have others check it.
Moreover, it seems to me, if there were something wrong with
the hook-up the howl would be present all the time. Please
suggest the cause and the remedy.—N.C.E.
It is not at all certain that the set will behave right on low
volume and mishehave when the volume control if there is a
defect in the wiring. For example, if the grid circuit of one
of the audio tubes is open, or if the grid leak resistance is too
high, the set might behave this way. However, since you have
checked the circuit over we have to look elsewhere for the
There are two possible causes, regeneration through
the B supply and regeneration through the air or through the
receiver structure. If the trouble is due to regeneration through
the B supply, more by-pass condensers across the voltage taps
on the voltage divider, especially across the section supplying
the detector, should cure the trouble. This, however, should
not be tried until the other possibility has been investigated.
Tt is very likely that the trouble is due to feed-back through
the air or through the mechanical supports between the tubes

Set Booms on Loud Volume
S LONG as I operate my receiver with moderate volume all

www americanradiohistorv com
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and the loudspeaker. Does the trouble stop when you hold the
speaker in the hand? If so, the trouble is most likely mechanical
coupling betwcen the speaker and the tubes. If it does not stop,
the trouble may be due to air coupling. If so, it should stop
when the spcaker is taken out of the room or, sometimes, when
the leads to the speaker arc reversed. Touch the tubes with
your hand and note whether or not the trouble stops. If it
does, it is evidence for acoustic or air coupling being the cause.
Possibly the detector tube or the first audio amphfier tube is
microphonic. Try a new tube.
P
Controlling Screen Grid Voltage

i HAVE noted that the volume control in screen grid receivers
I in which the screen voltage is varied is very critical. Most

i of the range of the control is useless. It occurred to me that
instead of varving the screen voltage on all the tubes, a less
critical control could be obtained by controlling the voltage on
only one or two tubes. What do you think of the idea?—G.E.D.

It is a good idca, indeed. You might wire the potentiometer
so that it controls the screen voltage on the first and the second
screen grid tubes. If avoidable, it is better not to control the
screen voltage on the first tube, because if this voltage is low-
ered very much detection might occur, and this would cause
modulation.

* * ok
Vibration of Condenser Plates

iS IT POSSIBLE that the loudspeaker could set the plates
Ii of the variable condensers into vibration and thus cause a
modulation and a feed-back? It seems to me that the con-
denser plates would have a natural period of vibration and that
a sound from the speaker easily could set the condenser plates
vibrating at this frequency. If this is truc there is a good
chance of getting oscillation at an audio frequency.—T.0.M.

It is quite possible, especially when the loudspeaker 1s close
to the condensers and when the condensers are not protected
from the sound coming from the speaker. There is also a
possibility that the condenser plates may be set in vibration by
mechanical coupling between the speaker and the condenser.
Receiver manufacturers have found this to be true and they
have been forced to remedy the situation. Many of them have
mounted the condensers on rubber to kill off the mechanical
coupling and inclosed them in boxes to exclude sound.

* * X
Obtaining Screen Voltage

OULD YOU recommend the use of a high resistance in

the screen circuit and connecting this to the same poten-

tial as the plate return in order to get the correct screen
voltage P —R.S.T.

This is not a good way of obtaining screen voltage because
of the uncertainty of the voltage drop in the resistance. How-
ever, there are circuits in which this arrangement must be used
for practical reasons. For example, if a system of plug-in 1s
used for picking up voltages it is often necessary to resort to
this method because there are not enough prongs or springs in
the receptacle to go around for all the leads.

= *k *

Primary or Secondary Tuning

N AN intermediate amplifier is it better to tune the primary
I? or the secondary? What are the relative advantages of

" both?—C.N.G.

It makes practically no difference which winding is tuned,
especially when screen grid tubes are involved. When the tun-
ing adjustment is to remain fixed one has no advantage over
the other. There is one exception. The tuned circuit following
the modulator should preferably be tuned in the primary
hecause thie condenser then acts as a by-pass for the radio
frequency currents.

* %k
Magnetron Tubes

F ELECTRONS are affected by both electric and magnetic

i fields would it not be possible to control the clectron stream

* from the cathode to the plate by means of a varying mag-
netic field just as well as by a varying electric potential?—M.P.S.

It has been done and tubes so constructed as to utilize a
magnetic field are cailed Magnetrons. They have some very
remarkable properties but they are not suitable [or amplitication
i radio sets.

* % %
Natural Period of a Coil

{ HAVE SEEN reicrences to the natural period of a coil
Does this mean that a coil has a natural period of vibration

“even when there is no capacity present?—T.IL.R.

There can be no natural period of a coil alone, that is, without
any capacity. But every coil has a certain distributed capacity.
The natural period of a coil is the period determined by the
inductance of the coil and the distributed capacity. Ior fre-
quencies above the natural frequency of resonance a coil acts
as a condenser.

* k%
More Winding Data

OW MANY turns of No. 28 double silkk covered wire are
H required to tune in 500 k¢ with a .0005 mfd. condenser,

using a form of 1.75 inches in diameter? Would such a
coil be satisiactory for the intermediate frequency tuner in a
Superheterodyne ?—T.IE.S.
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THE HIGH NOTES FOR DIFFERENT DEGREES OF
SELECTIVITY.

Wind 73 turns, 60 turns to the inch approximately. This will
make a coil which will tune to 500 kc¢ when just .0005 mfd. is
across it. The distributed capacity will lower the frequency a
little so that if this capacity is 25 mmid. about 70 turns will be
sufficient. It will make a good winding for an intermediate fre-
quency tuner. If the transformer of which this winding is the
secondary is to follow a screen grid tube, use about 35 turns for
the primary and wind this on the same form without any
separation between the adjacent ends of the two windings.

* ok Xk

Quality Curves

T IS WELL known that a sharp tuner suppresses the high

I audio frequencies, but how great is this suppression i tuners

ordinarily met in practice? Is the suppression so great that
it affects the quality appreciably, or is it merely detectable with
sensitive instruments ?—W. I,

Whether or not the suppression is great enough to be appre-
ciable depends on the circuit, on the speaker, and on the listener.
Perhaps it depends most on the listencr. Some are very keen
in determining the weakness of the high notes, while others never
miss them even if they are entirely absent. The curves in Fig.
837 show the suppression at various frequencies for various
degrees of selectivity. In these curves Q stands for the selec-
tivity and is the ratio of the coil reactance to the coil resistance.
It might be said that the suppression at 10,000 cycles for Q
equals 100 is negligible for it is only 35 per cent. Wren Q is
500 the suppression is quite high and would certainly be appre-
ciable.
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3 NEW BIDDERS
MAKE 38 TOTAL
IN'50 KW RAGE

Washington.

Two new applications for a construc-
tion permit to use 50,000 watts brings up to
thirty-cight the total number of stations
cither licensed, possessing construction
permits, or having filed applications for
the maximum power. There are fifty-one
statious assigned to the forty cleared
chamnels, due to time division in some
mstances, and since the Federal Radio
Commission has decided to limit the num-
ber of clear channels to twenty there
may be more time-sharing.

The present rush for 30,000 watts is
the most striking example of intense in-
terest in super-power in the history of
radio broadcasting. The large number of
applications is due to the fact that 50,000-
watt equipment has proven dependable,
and is now readily obtainable, while the
results in enlarged service areca and bet-
ter signal strength and quality have been
proved.

Five New Applications

The two stations newly to request
50,000 watts are WDBT, Charlotte, N. C.,
recently acquired by the Columbia Broad-
casting System; WMC, Memphis, Tenn.:
KEFRC, San FFrancisco; KH]J, Los Angeles
(same owner for last two), and KVOO,
Tulsa, Okla. WBT enjoys full time on
1,080 k¢, and is sending out no chain
features except Columbia’s, a recently
adopted policy, as it also had National
Broadcasting Company features jormerly.
The irequency of KVOO is 1,140 ke,
which it shares with WAPIL. Birming-
ham, Ala., which also has a request in
for 50,000 watts.

Nine stations are now on the air with
30,000 watts. They arc: WGY, Schenec-
tady, N. Y.; WEATF, Bellmore, N. Y.;
KDKA, Pittsburgh; WHENR, Chicago:
WL, Cincinnati; \WBAP, Fort Worth,
Tex!; WTIC, Hartiord, Conn.; WTAM,

Cleveland, and \WFAA, Dallas, Tex. The
same transmitter is used by the two
Texas stations, WFAA and WBAP.

WENR, Chicago, shares its channel with
WLS, Chicago. WDBAP and WITAA also
share time. WTAM shares time with
WBAL, Baltimore.

Six Hold Permits Prior to License

Six stations hold construction permits
permitting them to install apparatus of
50.000 watts output, upon completion of
which within the prescribed provisions,
licenses automatically are forthcoming.
These stations are WLS, Chicago (shares
WENR, Chicago); WOAL, San Antonio,
Tex.; KNX, Los Angeles; KMOX, St.
Louis; WABC, New York City, and KFI,
Los Angeles.

The 23 stations
for construction
WHAM, Rochester,
IF'ort Wayne, Ind.; WSM, Nashville,
Tenn.; WSB, Atlanta; WRVA. Rich-
moud; WAPI, Birmingham; WCFL, Chi-
cago WHO-WOC, Des Moines and
Davenport, Iowa; KWKH, Shreveport,
La.. WW], Detroit; KTNT, Muscatine,
Towa; WEFBM, Indianapolis; KGO, Oak-
land, Calif.; WMAQ. Chicago: WHAS,
Louisville, Ky.; WCAU, Philadelphia:
KVOO. Tulsa. Okla.; WBT. Charlotte, N.
C.: KYW, Chicago, and WRBZ. Spring-
field, Mass.; WMC, Memphis: KFRC,
San Francisco, and KHJ, Los Angeles.

The maximum permanent power as-
signed is 25,000 watts, the extra 25,000
being assigned experimentally.

having applications
permits pending are:
N. Y., WOWO,

Most Seck 50-fold
Increase in Power

Washington.

In the race for 50,000 watts the appli-
cations show that, as a rule, 1,000-watt
stations are secking 50,000 watts.

WMC, Memphis, Tenn., in its applica-
tion asks not only the power increase, but
also a change in frequency. It is now
operating on 780 kc (385 meters) and
desires to use instead 650 ke (462 meters).

KFRC. San Francisco, asks permission
to move its transmitter to a location to be
approved by the Federal Radio Commis-
sion. This is a similar case to that of
WABC, New York City, which was given
a construction permit to use 50.000 watts,
provided a suitable new location was
found. However, WABC has been having
difhiculty tinding the “suitable location’
and meanwhile must continue to be
limited to 5000 watts.

DEALERS LEAD
INBIG CITIES

Washington.

Radio sales per dealer are greater in the
large cities of the United States than in
the smaller cities, according to the results of
a study o1 radio retailing during 1929 by
the electrical equipment division of the De-
rartment of Commerce.

In cities having a population of 3,000,000
or over the average businesg per radio deal-
cr was $54,416, in cities with a population
irom 400,000 to 500,000 the average was
$53,844 per dealer, in cities having a popu-
lation between 100,000 and 150,000 the av-
erage was $30.807, while in cities having a
population between 25,000 and 35.000 the
average was $18,792. The average sales in
communities having a population less than
10,000 was less than one-tenth the average
in cities having 3,000,000 or over.

Dealers in communities of under 10,000
represented 64.6 per cent. of the 10,533 re-
ports received, but they accounted for only
26 per cent. of the total year's business re-
ported of $140,771,378.

LITERATURE WANTED

Ted. Bradford, International Projector
90 (iold St., New York, N. Y.

Ralph Holbrook, 706 E. Airline, Gastonia, N. C.

TJoseph Vietri. 2004 Davidson Ave., Bronx, N. Y.

Gonzalo Moral, Frontera, Tabasco, Mexico.

Roy L. Lamb, care W. H. B. Q., Dermon
Bldg., Memphis, Tenn.

G. Nogle, 548 Rouse St., Houston. Tex.

C. M. Laudenberger, 511 Parsons St.,
Peuna.

J. Bender. 2530 Ocean Ave., Brooklyn, N, Y.

M. C. Veltman (R. E.), U. S. Navy, care 2nd
Brigade. U. . . C. . Manacua, Nicaragua,
2. AL, care P. M., New York City.

Radio Service Laboratory, 220 Westchester Ave,,
Mount Vernon,

T. Bailey,

Corp’n,

Easton,

P. 0. Box 11, Fredericksburg,
Va.

Roscoe F. Adams, Osterville, Mass.

M. Markowitz, 56 Featherbed Lane, New York
City.

NEW INCORPORATIONS .
Better Radio Merchants Bureau, radio advertis-
ing Atty.., B. A, Mayer, 70 West 40th St., New
York, N. Y. .
U. S. Broadcasting and Television Corp., New
York, N. Y., operate radio stations, Atty., Martin
Hutchinson, Wilmington, Del.

A THOUGHT FOR THE WEEK

NCLE SAM has <widened his anti-
bootlegging activities and 1is after
the ilicit sending of wmessages to
rum-laden craft. Where, oh, where is the
dramatist who will write a rip-snorting
melodraima around the wireless bootleggers
who are making use of radio to beat the
w.le. Eighteenth  Awmendment?  And how
about “Dooze Barons of the 417" as a title?

www americanradiohistorv com

PARTS MAKERS
T0 BE LICENSED
FOR FIRST TIME

Following up its declared intention of
releasing the Superheterodyvne circuit to
set manufacturers, now contined to tuned
radio frequency receivers, the patent pool
is negotiating for the licensing of parts
manufacturers. Heretolore the  pool,
through the patent division of Radio Cor-
poration of America, has refused to license
any parts manutacturers. However, the
reduction in the number of parts manu-
facturers has left onlv about a dozen of
any conscquence. with three such manu-
facturers doing more than half of the parts

manufacturing for sale to custom set
builders, experimenters and home con-
structors.

The basis of the licensing of the parts
manutacturers would be the same as that
newly established for the set manufactur-
ers, which is 724 per cent. rovalty on the
billing. with no minimum. The $100,000
annual minmmum formerly required is to
he omitted from the contracts, partly due
to unworkability. .\t present only three
set manufacturers are up to date on their
rovalty pavments, and those who are he-
hind often owe from $30.000 to $100,009.

License Affects Kits

The licensing of parts manuiacturers
concerns the sale of kits. These consist
of parts grouped in one box and consti-
tuting an entity for the construction of
some particular circuit, where information
15 furnished as how to build the circuit.
Usually this information consists of a
hblueprint. However, the parts manufac
turer’s license would include authority to
sell wired models.

The sale of individual parts, such as an
audio transformer, radio frequency tuning
coil or bypass condenser, independent of
unit assembly, is not considered as re-
quiring a license.

The large parts manufacturers wwho
cater to custom set builders, home experi-
menters and the like are anxious to obtain
a license. Some of them are well rated
financially.  However, the question of
rating is an important one, and in the
absence of a rating regarded by the pool
as adequate a deposit of $23.000 as guar-
antee of payment of royalties may De
demanded.

The Superheterodyne situation has
aroused much interest among manufac-
turers. Heretofore only RCA, Graybar
and General Electric had Superheterodyne
receivers, these being the same sets,
simply with different labels, but it is de-
sired to put this circuit, regarded as most
superior, in even wider use, and bhesides
some features of patents concerning
tuned radio frequency will expire shortly.

Short-Wave Converters to be Made

Two set manufacturers alreadvy have
models of Superheterodynes. while parts
manufacturers now negotiating for li-
censes are also working on Superhetero-
dyne, anticipating the receipt of licenses.

Another new activity by set manufac-
turers is the making of short-wave con-
verters, to be advertised as devices for
making a short-wave Superheterodyne
out of your broadcast receiver. Reports
in the trade were that Stromberg-Carlson
and Silver-Marshall would be among the
first to come out with such a converter.

The release of the Superheterodyne
patent to the licensces also would permit
them to make a short-wave Superhetero-
dvne receiver,
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ETHER POLICE
STATION OPENS
IN SEPTEMBER

The monitoring station of the Depart-
ment of Commerce, at Gra_nd Island,
Nebr., will be put in operation in Septe_m—
ber. This receiving station and checking
plant will be able to tune in any station
anywhere on earth and will be the most
sensitive station in the world, more than
200 times as sensitive as the average up-
to-date radio receiver for home use.

The principal object of the station is
to check up the frequencies of the licensed
stations in the United States, including
all broadcasting stations. [Fach one of the
600 broadcasting stations will be tested
once a day for wobbling, and if off the
assigned frequency more tl_lan the al-
lotted margin of 300 cycles will be subject
to discipline. )

A system of warnings is to be worked
out by the Federal Radio Commission, so
that ample opportunity will be given to
any oftending station to correct the fault.
This correction may be made by the in-
stallation of a quartz crystal control for
adherence to frequency, or by some other
method, one of which, now b(;mg devel-
oped, is the use of a screen grid tube be-
cause of the constancy of the plate
current regardless of the frequency of
oscillation.

Station in Center of United States

The monitoring station will be approxi-
mately in the geographical center of the
United States. It is now almost com-
pleted. It was built from designs of the
Navy Department, under the supervision
of the radio division of the Department
of Commerce. It will have transmitting
equipment, also, and be able to carry on
communication with any station pf the
United States anywhere on earth, 11.1clu'd-
ing ships at sea and stations on territorial
ossessions. .
P Because of the police duty the station
will perform it has been referred to as
“Uncle Sam’s radio trattic cop.” It will
check up on the actual frequency .of
transmission of all types of service, in-
cluding broadcasting, television, short
waves, photoradio, point-to-point, port-
able, transcontinental, transoceanic, air-
craft and experimental.

Proposed Plan of Notification. .
The proposed plan of notification 1s,
first, the determination of the off-fre-
quency transmission; second, the.notlﬁ-
cation of the Navy Yard station, at
Washington, D. C., of the fact; third, the
delivery of the message by the Navy De-
partment to the Federal Radio Commis-
sion. )

Any notification to stations would be
made by the Comrglssxlon, which has
hority to punish offenders. _
au’%h%reyare I;bout 20,000 United States
Government  stations throughout the
world, and the monitoring station will be
able to keep in touch with all of them.
There are three types of sets in the
station. Two cover the range from 100,-
000 cycles to 20,000,000 cycies, and one
the range from 10,000 cycles to 100,000
cycles. The superintendent in charge of

the station is Benjamin Wolfe.

ANY LUCK?

Doctor was using the ste,tho§cope on
his voung son while the hoy’s sister, six,
looked on quietly.

Finally the little girl asked:

“Daddy. did you tune in any new sta-
tions?”

Motor Generator
Auto Set Next

Next in line is an automobile receiver,
using a motor generator. It is reported
that Radio Corporation of America soon
will announce such a unit assembly.

No details were obtainable. It was
regarded as unlikely that the generator
would be worked from the flywheel be-
cause of the unsteadiness of its speed, and
the fact that no reception would be pPos-
sible when the motor wasn’t running.
Therefore, experts said, it must be a
motor generator that works from the
storage battery. This would change the
six volts DC to a high AC voltage, which
then would be rectified to obtain high
plate voltage. The storage battery would
be used also to heat the filaments or
heaters.

EDUCATIONAL
STATIONS QUIT

Washington.

Lducational broadcasting stations may
all disappear in the United States unless
educators formulate a future program of
action in respect to the allocation of cer-
tain channels for educational station
broadcasts, the specialist in education by
radio, Federal Office of Education, Arm-
strong Perry, stated.

During the past six months 14 of the
77 educational broadcasting  stations
ceased operation, Mr. Perry said. Such
stations are operated bv schools and col-
leges.

Lack of financing and want of tech-
nique in radio broadcasting, he explained,
account for the disappearance of these
stations.

Educators desire to have
when it acts on new proposals
radio, set aside a reasonable
wave lengths for the educational field,
Mr. Perry explained. But before Con-
gress devises new radio legislation it will
be necessary for the educators to work
out more definitely their opinions and
plans in resnect to the nature of their
broadcasts, he added.

Argument raised against the proposed
reservation of channels for the educa-
tional stations has been based upon the
criticism that educational programs, Mr.
Perry pointed out, are made by persons
without any mastery of radio technique.
It has been said, he continued, that on ac-
count of this lack of technique, programs
are produced not suited to a large audi-
ence, and will continue to he so produced.

Mr. Perry stated that the colleges and
universities which maintain broadcasting
stations have answered by pointing out
that they are not in competition with
commercial stations and advertisers,
Their audiences are concerned with a
particular kind of program, one which
is educational in character and not in-
tended for amusement, he told “The
United States Daily.”

However, there is no antagonism be-
tween the commercial station and the
educational station, Mr. Perry said. This
fact was clearly evident at the recent
Institute of Education by Radio, he
added. Mr. Perry said it is apparent
that nobody opposes the educational sta-
tion.

The disappearance of the educational
station is caused largely by a lack of
financing, he explained. Unless the
States, the universities, and the colleges
finance their stations more liberally than
heretofore this type of station will cease
altogether, he said.

Congress,
affecting
number of
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MORE PATENTS
NOW INCLUDEL
IN SET LICENSE

The Radio Corporation of America has
announced that in the future its receiver
licensees may avail themselves of the
right to usc patents covering the electrical
entertainment field proviously not in-
cluded in the licenses. The licensees may
use the Superheterodyne circuit, the super-
regenerative circuit, patents on television
receivers, and on home talkies. It is be-
lieved that the more liberal policy will
stimulate research and development of
new apparatus for electrical entertain-
ment in the home and give the licensees
an opportunity to share in the progress
that they may do so under proper license.
Heretofore no manufacturer has been li-
censed to use the Superheterodyne princi-
ple, and the patents relating to this circuit
were closely held by the Radio Corpora-
expected within the next few years.

It is expected that many of the licen-
sees will put out Superheterodynes now
tion.

The RCA, Westinghouse, Graybar and
General Electric Company already have
announced that they will introduce a new
Superheterodyne in which the tubes will
include four screen grid tubes. This cir-
cuit is said to be many times more sensi-
tive than the former Euperheterodyne
models, as well as much more selective. A
tone control will he a feature in these re-
ceivers, which are now being manufac-
tured at the RCA plant at Camden, N, J.

Licensees Are Apprised

The licenses of the Radio Corporation
were apprised of the new policy in a let-
ter offering the new licenses. No mention
was made of royalties, but it is understood
that there will be no increase in the rate
of 7% per ceat. Thirty-two licensed
manufacturers have been offered the new
extended licenses, including the Grigsby-
Grunow Company of Chicago, which re-
cently filed a suit against the Radio Cor-
poration in the Federal Court at Kansas
City, charging that a patent pool existed
in violation of the Sherman Act.

"I'he new licenses will permit those who
hold manufacturers’ receiver licenses
granted by the Radio Corporation of
America to utilize the super-heterodyne
principle in radio-telephone broadcast re-
ceiver circuits with respect to which the
Radio Corpoation of America has patent
rights,” said O. S. Schairer, vice-president
in charge of patents.

“In addition, the enlarged licenses will
include rights for radio-broadcast tele-
vision receivers and apparatus for repro-
ducing pictures and talking pictures for
use in homes.

Want to Stimulate Television

“Although of the opinion that television

apparatus has not yet been developed to
the stage where it is practical for general
use 11 homes, we have decided to extend
our licenses at this time to include such
apparatus because of its relation to radio-
telephone broadcast receivers and in order
t? stimulate the further development of
the art.
_"We are also ready to share with our
licensees our patent rights pertaining to
talking pictures for the home as well as
the Superheterodyne, super-regeneration
and other types of radio-telephone broad-
cast receivers.

“By extending to radio manufacturers
the results of extensive research and de-
velopment work, we helieve that a healthy
stimulus will he given to the further de-
velopment of the radio art.”
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Following the Crowd

E in radio often are compelled to

follow like sheep, not due to lack

of initiative, inventiveness or in-
genuity, but to commercial requireinents.
Take the two outstanding considerations
ot the coming scason: tone control and
automatic volume control. Who will dare
10 venture forth with a considerable re-
ceiver that lacks either?

Now, the reasons for including a tone
control or an automatic volume control
were as greatl last season and the season
before as they are now. The methods and
processes were known to the art. But
now the time has come; for psychological
reasons, for including them.

The tone control enables the listener to
alter the tone response from what it
would be were the control absent. He
has the advantage of making the repro-
duction consistent with his liking and
preference. The advantage is that the
listener gets what he wants.

The sales effect of such an opportunity
can not be mitigated by any argument
that true, faithful tone requires no com-
pensation or control. It may be a fact
that the listener does mnot want the re-
production to be an exact duplicate of
the original. Suppose his ear happens to
be much more sensitive to high audio
frequencies. Why should he not have
the opportunity of relatively increasing
the strength of the low and middle notes?
After all, what is a radio for, if not to
render the most possible pleasure in lis-
tening to it:

Automatic volume control is in effect
a biasing device. When the signal
strength increases, plate current flow in-
creases, hence the voltage drop in an 11-
troduced resistor increascs. Thus, if this
resistor is used for grid biasing, then the
grids are made more negative, the greater
the carrier intensity at the antenna input.
This increased bias increases the plate
resistance and lowers the volume, to that,
in general, stations of considerably dis-
similar carrier intensity at the point of
reception tend to assume the same vol-
unte in reproduction. What the standard
of volume shall be is determined by the
listener. A manual volume control is used
for this.

Verv weak stations remain very weal;,
despite the automatic control, which is
effective in cutting down the excessive
intensity of strong stations. these usually
being all locals, without diminishing the
volume of weak stations. Hence one may
tune from local to local. despite ditfer-
ences in the strength of their signals, and
no deafening roar assails the ecars. It is
not true, however. that the automatic
volume control equalizes the volume of
a1l stations. since it neither diminshes nor
increases the volume of the very \yeak
ones, and alwavs works only in the direc-
tion of decrease.

As for tone control, onc can not posscss
one witliout being fully conscious Of' it.
for indeed it requires manual operation.
Since the automatic volume control need
not be touched. this may exist in a re-

ceiver without the possessor even suspect-
ing the fact. True, the fatiguing blast of
over-powerful locals is absent, but it is
not missed. Ii the blast were therc it
might be the subject of quick complaint.
The fact it is absent may cause the total
absence of any thought on the subject,
just as we are unconscious of the shoes
on our [vet, until the shoes pinch.

T4 is interesting to ohserve conirover
sies raging concerning tone control and
automatic volume control. Tone, if right,
ncedn’t be changed, i1s one argument.

Automatic volume control is attacked
by some on the ground that volume is
rendered monotonous. They say that
when the orchestra plays a crashing
chord all vou hear is the same steady
volume that accompanied the violin solo.
hence relatively the brasses are made to
play an obbligato to the piccolo! But
the, unstecadying effect of the modulation
upon the plate current remains intact in a
correct automatic volume control. It is
the strength of the carrier that is leveled,
not the changes in intensity of the modu-
lation.

One trap into which anybody may f{all
if he does not give the matter due con-
sideration is that when a resistor and a
condenser are used the time constant
may be such that the automatic volume
control eliminates the low notes. This is
averted by proper proportion of resist-
ance and capacity value. As the resist-
ance value is dictated by the circuit, the
solution usually lies in using a large
enough condenser. The time constant of
the circuit should be .1 second or higher
for modern circuits that amplify fairly
well down to 24 cycles.

Whatever the considerations, both as-
sets are now being pressed hard for their
technical and commercial advantages, and
when several manuiacturers start driving
home a point the rest of the manufactur-
ers arc likely to he compelled to follow,
it not like sheep. at least like good busi-
ness men.

Vacation Radio

HAT it means to be without radio
Wrcception is being appreciated more

this Summer than at any previous
time, because the habit of listening never
was at greater height than during this
year, and the deprivation becomes all the
more acute.

Summer. with its vacations and its
exodus of entire households to watering
places and mountains for the season.
means at least temporary lack of radio
reception for many. The family receiver
may he a prized console. and the deter-
mination is not to carry it to the moun-
tain, lake, stream or shore, or even if it
is to be removed, it shows up late, like a
distinguished politician at a hanquet. One
can’t tote the console as one does a suit-
case. The railroad porters simply couldn’t
stand the strain.

1§ denied the use of the family receiver,
abstinence from listening-in will not he
protracted. A special receiver for the
recreation season, which may be a port-
able set. will he obtained. It will be pur-
chased. if must he: borrowed, if possible.

Prices Alréﬁeéluced
on Four AC Tubes

Reduced list prices were announced hy

the licensed tube manufacturers as fol-

Tows @

Tube Tormer List New List Reducrion
224 $4.00 £3.30 $ .70
227 2.50 220 .30
245 3.50 2.00 1.50
280 3.00 1.90 1.10

PILOT LICENSED
A license has heen obtained from the
patent pool by Pilot. following the suit
against Pilot by the DeForest Company
for infringement of the regeneration
patent.

www americanradiohistorv com
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Short Waves Due for Spasm

A HE articles recently published 1n
your magazine about short-wave re-
) ception and circuits are timely and
interesting, because the importance of
short waves is gaining ground. Indeed,
we are about to enier a spasm of alinost
tanatic enthusiasm for short-wave recep-
tion.

It is true that you have been featuring
short-wave converters that, with the
broadcast receiver they are to be used
with, constitute a Superheterodyne, and
that some attention has been paid to ad-
apters  which plug into the detector
socket, but it seems you have been a little
stingy on short-wave receiver circuits.
However, nearly everybody has a broad-
cost receiver, among your readers, any-
way, so maybe you're right in plugging
the converter idea. I know that several
set manufacturers will come out with
converters, so maybe you spurred them
on.

Any discussion of short waves must in-
clude television. Now we fans who have
short-wave converters or receivers hear
a lot of intermittent buzzing sounds that
we know are televiston signals.

Some more inforniation should be pub-
lished about television. It 1s a fact that
pictures of a sort can be picked up. They
are not pertfect, they are not large, they
are not projected but must be observed
pecphole fashion, yet they are television,
and you should encourage experimental
work in the television held. Tell your
readers just what thev can build to re-
ceive television.

As soon as television transmitters stand-
ardize on the speced of the disc and the
number of holes per frame you will be
able to tell your readers how to build
apparatus that will tune in half a dozen
or more television stations from almost
any point in the United States.

And don’t forget that Central and
South America can get our shorti waves
and that in Central America particularly
the interest focuses on short waves only,
as the broadcast waves are static-laden
all the time. Cultivate interest among
residents of Iingland and France, as well
as Germany, and vou will help the radio
export business of the United States, tariff
or no taritf.

Epwarp FraUucHT,
Minneapolis, Minn.
* % %
Gloom on Auto Sets

O far as I am concerned automobile
S receivers are more or less of a flop.
I have watched radio grow for vears,
but it has never vet produced a really
excellent portable receiver, with the pos-
sible exception of a Superheterodyne
portable I bought in France, where it
was made. This pins no flower in Uncle
Sam’s buttonhole. And the auto set is in
the same class as a portable, indeed is
a portahle, and results are commensurate.
I know very well that portable receiv-
ers do work and that car receivers do
work, but myv point is that thev do not
work well enough. Designers seem to get
the idea thau first-rate radio is intended
onlv for the home. But as soon as any
cne comes along with a first-class auto
radio he will get a great volume of busi-
ness.

My opinion is that the auto set is not
for the home constructor or for the parts
business generally, but that the automo-
bile manufacturers will bhuild sets into
their cars. and we will huy the car with
set installed. That's where the market
will he. so let's not kid oursclves.

Irving WENIG.
Radio Dealer. Chicago. Il
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Right or Wrong?

QUESTIONS

(1)—Short-wave converters for battery operated tubes are
not practical because the filament supply cannot be obtained
from the receiver and it is unpractical to provide a separate
A battery for the converter.

(2)—Regeneration in high frequency receivers are of little ad-
vantage in strengthening the signals because it is difficult to
handle the control so that the circuit will be stable.

(3)—If the thrge-element vacuum tube had not been invented
broadcasting as we know it today, and long-distance telephony,
would not have been possible because both are based on the
amplifying property of the tube.

(4)—If a tube is to be used successfully as a power tube it
must have a large filament so that it can sustain a heavy fila-
ment emission for a long time.

(5)—Residual gases in the glass envelope of a three-element
tube makes the tube glow with a blue light when high voltages
are applied to the plate. :

(6)—If an automobile receiver is to be used while the car is
in motion it is desirable that an automatic volume control be
incorporated in the circuit.

(7)—The grid of a vacuum tube must be between the plate
and the filament if it is to be at all effective.

(8)—The alternating current in a circuit composed of an
inductance coil and a condenser in series is always lagging the
voltage inducing the current.

(9)—Every stage in an amplificr reverses the phase of the
signal current, for example, the currents in two adjacent plate
circuits are always flowing in opposite directions.

(10)—The higher the carrier frequency compared with the
highest audio frequency that is to be impressed on it, the better
will the high note reproduction be. For this reason frequencies
of the order of 300,000 kilocycles are suitable for voice and
music transmission.

(11) No current flows in the screen circuit of a screen grid
tube and therefore it is impossible to connect the screen through
a high resistance to the plate return and get the proper screen
voltage.

(12) The current that flows through the grid bias resistor in
the cathode lead of a screen grid tube is the sum of the plate
and screen currents, and this sum is always less than the plate
current alone because the plate and screen currents are in
opposite phase.

(13) If the antenna circuit is tuned and coupled closely to the
tuned secondary, the selectivity of the circuit is much lower
than if either circuit alone were tuned.

(14) Television in natural color is based on the same principle
as the printing of pictures in natural color.

ANSWERS

(1)>>—Wrong. They are just as practical as converters for AC.
Sometimes it is not quite so convenient to provide a filament
supply because extra batteries are awkward and picking up the
supply from the receiver usually entails making changes in the
circuit. However, there is no reason why the converter tube
filaments cannot be connected directly across the filament bat-
tery.

(2)—Wrong. Regeneration can be used to good advantage in
any short-wave receiver, and it is not especially hard to control
it. However, when the receiver is of the Superheterodyne type
care must be exercised to prevent oscillation in the regenerative
tube because if this oscillates as well as the oscillator no satis-
factory signals can be obtained, if any.

(3)—Right. Without amplification we could not have oscil-
lators, and without oscillators we could not have any satisfac-
tory transmitters. Without amplification we could not conduct
long distance transmission of voice for it would be practically
impossible to transmit enough energy to carry. Repeaters along
the line are necessary, and these repeaters are only vacuum tube
amplifiers.

(4)—Right. Most loudspeakers demand a low impedance de-
vice from which to get its power. It also requires a great deal
of power, relatively speaking. This can only be obtained with
a moderate plate voltage and a heavy plate current. Hence the
filament of the power tube must be so proportioned that it can
emit a large number of electrons for a long time.

(5)—Right. The more gas that is left in the tube the more
it glows and the lower the voltage at which it glows. The in-
tensity of the glow, of course. depends on the current that
flows through the tube by gaseous conduction.

(6)—Right. This is a practical necessity because the signal
strength of stations vary widely with the position of the car.
Not only does it vary over large distances but it may vary
widely from block to block. Without the automatic control the
output would vary so much and so frequently that no one could
compensate for the variation with a manual control.

(7)—Wrong. In the first tube constructed by De Forest the
grid was outside the tube. He found that by putting it inside
1t was much more effective in controlling the plate current. And

when he placed it between the filament and the plate he found
it was still more effective.

(8)—Wrong. Whether the current is lagging or leading the
voltage depends on which reactance predominates. If the in-
ductive reactance predominates the current is lagging and if
the capacitive reactance predominates the current is leading the
voltage. If the two reactances are equal the current is in phase
with the voltage and the circuit is resonant with the frequency
of the voltage.

(9)—Wrong. Every tube reverses the phase, but every stage

does not necessarily do so. If the transformer is connected so
that it reverses the phase, the stage composed of one trans-
formier and one tube does not reverse the phase. In a direct
coupled amplifier the phase is always reversed by every stage.
" (10)—Right. It is well known that the reproduction on 1,500
kc is better than on 550 kc and that this is because the ratio of
the carrier frequency to the highest audio frequency is higher.
When the carrier is as great as 300,000 k¢ the ratio is obviously
still higher, in fact, it is 200 times higher. This means that on
a 300,000 carrier a modulation frequency as high as 2,000,000
cycles would come through as well as one of 10,000 cycles on
the 1,500 kc carrier. It would seem that television could be
carried on well at 300,000 kc.

(11) Wrong. Current does flow but it is not constant, for it
depends on the value of the plate current. As a rule it is not
greater than one-third the value of the plate current. If a high
resistance is put in the screen lead and the return is made to
the same point as the return of the plate, the screen voltage will
be right if the resistance value is so chosen that the excess
voltage is dropped in the resistance. Suppose the plate voltage
is 135 and the screen voltage is 45 volts. The excess would be
90 volts. If the screen current normally is 0.5 milliampere, as
in the case of the 232 tube, the resistance should be 180,000
ohms. If this resistance is not by-passed with a large condenser
the tube will not function as a screen grid tube because the
screen voltage will not remain steady.

(12) First part is right; second part is wrong. The current
that flows in the cathode lcad is the total current emitted by
the cathode, and this is the sum of the screen and plate currents.
If there is any current in the control grid circuit, that too is
added. The screen and plate currents are not in opposite phase,
but their changes due to control grid voltage changes are in
opposite phase. It is for that reason that the sum of the screen
and plate currents is substantially constant with respect to
signal variations.

(13) Right. Under such conditions there is a high resistance
reflected into the tuned secondary, and this may be so high
that there is no sclectivity at all. This may be demonstrated
very easily.

(14) Right. Natural color pictures, so-called, are made by
superposing three pictures printed in the three fundamental
colors, red, yellow and blue, or certain shades of these colors.
The completed picture appears to contain all the colors that
were contained in the original. Color television is done the
same way. Three pictures are sent, one for the red, one for
the yellow and a third for the blue. Each is reproduced and
all are combined on the viewing screen to form a picture
apparently having all the shades of color.

HOW TO DETERMINE BIAS

F THERE is a simple way to determine the proper bias that

I should be given an amplifier tube will you kindly give it?
Also. if there is a simple way of determining the grid bias
resistor I should also like to have that—W. H. J.

The simplest way is to get a table of tube characteristics and
refer to that table whenever the information is needed. Such
tables are published frequently in books and magazines. They
give plate voltages and the grid bias values that should be
used for these plate voltages and they also give the correspond-
ing plate currents. When the plate current and the required
grid bias are known the grid bias resistor for each tube is
determined by dividing the grid bias by the plate current,
expressing the bias in volts and the plate current in amperes.
TFor example, if the required bias is 13.5 volts and the plate
current is 6 milliamperes, the grid bias resistor is 13.5/.006 ohms,

that is, 2,250 ohms.
* % %

REGENERATION CAUSES CRACKLES

HERE 1S a great deal of crackling noise in my screen

I receiver as soon as I advance the sensitivity control. What

is the cause of this? My volume control is in the screen
circuits of the amplifier tubes and the crackiing begins when
the screen voltage is about 50 volts—I. C. )

This trouble is quite common in receivers of this type and
the crackling is due to regeneration in the amplifier, or to actual
oscillation at some frequency. It occurs more frequently at the
high frequency end of the tuning cont.rol since the circuit is
more regenerative at that end. There is nothing that can be
done about it except to keep t_he screen voltage Dbelow that
which will cause annoying crackling.

WWW.americanradiohistorv.com
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l High-Gain Shielded Coils

SHIELDED radio frequency

transformer for use as an-

tenna coupler or as Inter-
stage coupler, for screen grid cir-
cuits. The coll 18 wound on a
1% -inch diameter bakelite form
with No. 28 enamel wire, primary
on the outside, separated from the
secondary by an insulating
wrapper 43/10,000-inch thick. This
moisture-proof insulation is so
shaped that it completely insu-
lates the primary from the sec-
ondary, preventing short-circult.
The coll form is mounted
on 8 wooden base, which
base has the removable
shield bottom fastened to
it. The drawn alumi-
num shield fAts snugly
over the wooden base,
and colls remain always
erect and amply spaced
from the shield wall In all
directions. The shtelded
colls are suitable for
baseboard or metal chassis
mounttng. The four leads
emerge through an in- I
sulated hole in the shiald
bottom.

i

AR

The ecoil comes already mounted on a sheliacked wooden base, which Is fastened at the

factery to the shield bottom, Series A coll is Hlustrated.

The external appearance of the shield, with four 6/32 machlne
screws and nuts, which are supplied with each coil assembly.

Precisely Matched for Gang Tuning

for antenna or plate connection, has a

braided tinned alloy covering over the insu-
latlon. This alloy braid shields the lead against
stray plek-up when the braid alene is soldered
to a ground connection. The outleads are 8 inches
long and are color ldentified. The wire terminals
of the windings themselves, and the outleads, are
soldered to copper rivets. KEach coil comes com-
pletely assembled inside the shield, which f1 2%
inches square at bottom (size of shield bottom)
and 3% tinches high. High impedance primaries BP-6 Is the coll at
of 40 turns are used. Secondaries have 80 turns bottom.
for .00035 mfd. and 70 turns for .0005 mfd.

Junior Model Inductances

The Serles B colls have the same Inductance and the same shields as the serles
A coils, but the primary, instead of being wound over the secondary, with special
insulation between, is wound sadjoining the secondary, on the form. with 14 -inch
separstion, resulting in looser coupling. No wooden base is provided, as the
bakelite coll form 1s longer, and is fastened to the shleld bottom pliece by means
of two brackets. No outleads. Wire terminals are not soldered. Order Cat.
B-8BH-3 for .00035 mfd, and Cat. B-SH-5 for .0005 mfd.

O NE primary lead-out wire from the coll,

XTREME accuracy in winding and spactng is essential for colls used in
E gang tuning. These coils are specially suited for gang condensers, because
the inductances of all are identical for the stated size condenser. The colls
sre matched by a radio frequency oscillator. The coler scheme 1is as follows:
shielded wire ocutlead is for antenna or plate; red is for ground or B plus. (These
options sre due to use of the same coil for antenna coupling or interstage coupling.)
Blue 18 for grid and yellow is for grid return. For .00035 mfd. the Cat. No. s
A-40-80-S. For .0005 wfd. the Cat. No. is A-40-70-S.
Where a band pass filter circult is used the small coupling coil to unite circuits is
Cat. BP-6. The connectlon is illustrated herewith.

Coils for Six-Circuit Tuner

Serlea C colls for use with six tuned circuits, as in Herman Bernard's six-circuit
tuner, are wound the same 8 type A shielded coilz, but the shields are a little
larger (3 1/16-inch diameter, 3% Inches high), and there are no shield bottoms,
a3 8 metal chassis must be used with such highly sensitive cricuits. Fasten the
brackets to the shield and then, from underneath the chassis, fasten the other arm
of the two brackets to the chassis. Order Cat. C-6-CT-5 for .0005 mfd. and Cat.
C-6-CT-5 for .00035 mfd. Five needed for Bernard's circuit. If band pass fillter
coupling coil is desired order Cat. BIP*-6 extra.

: iy B - For a stage of screen grid RF, either for battery
) — o type tube, 222, or AC, 224, followed by a grid-leak-
Y, condenser detector, no shielding is nceded, and higher
%[ l I | | | | |‘ o per-stage amplification is attainable and useful. This
% . 1wl 3 extra-high per-stage gain, not practical where more
////'// /| A el L= than one RF stage is used, is casily
\ o obtained by wusing dynamic tuners.
—— i Two assemblies are needed. These
1 ’ AL are furnished with condensers erected
= | = on a socketed aluminum base. Each
coil has its tuned winding divided
R N\ ) /,/' into a fixed and a moving segment. The

N ik . .
\ 7 moving coil, actuated by the con-
= [ denser shaft itself, acts as a vario-
meter, which bucks the fixed winding
at the low wavelengths and aids it at
N the high wavelengths, thus being self-neutralizing and
k N == maintaining an even degree of extra-high amplification

throughout the broadcast scale.
Two assemblies are needed. For AC operation (224
7= RF and 224 or 227 detector), use Cat. BT-L-AC and
,@ BT-R-AC. For battery or A eliminator operation
2 (222 RF and any tube as detector), use Cat. BT.-L-DC
o © and BT-R-DC.

8creen Grid Coil Co., 143 West 45th Street, New York (Just East of Broadway):

Enclosed please ind $.. ......... (Canadian must be express or P. O. Money Order), for which

send me prepaid the following:

[0 A-40-80-8, each ................ ee.. $2.25 O B-SH-3, each ...........

O Matched set of four A-40-80-8, .. 10.00 0 Matched set of four B-SH-

1A-40-70-8, each R .. 225 O B-SH-5. each .
Matched set of four A-40-70-S........ 10.00 0 Matched set of four B-SH-5...

BT-L-AC snd BT-R-AC. assembled, with condenser, link, socket and base, per pair.

{ ote: All coils come with shields. except BP-6 and BT-L.)

CITY......... BIO0EK. o J55es 0
O It ordering C.0.D. put cross here. Post office fee will be added to prices quoted.

O] BT-L-DC and BT-R-DC assembled, with condenser, link, socket, base, per pair...
ac .0005 mfd. ehlelded coil for six-circuit tumer.. ...........

ac .00035 mfd. shielded coil for six-circuit tuner.. b

m} 506000gA0000RAEE0008080500800000200000400Q00308 S q

] EQ-100, equalizer of 20-100 mfd. capacity, made by Hammarlund

RT-L for the antenna stage and BT-R for the detector
input. BT-L consists of & small primary, with suitable
secondary for the .00835 mfd. condenser supplied BT-R
has two effective coils: the tuned combinstion winding 1n
the RF piate circuit, the inside fixed winding In the
detector grid clrcuit.

The moving coils must be ‘“‘matehed.”” This is done
as follows: Turn the econdensers unti] plates are fully
enmeshed. and have the moving coils parallel with the
fired winding. Tune in the highest wavelength statlon
recelvable—above 450 meters surely. Now turn the moving
colls half way round and retune to bring in the station
The settlng that represents the use of lesser capacity of
the eondenrer to bring in that rtatlon 1s the correct one
It gang tuning is used, put a 20-100 mmfd. equalizing
condenser across the secondary in the antenna circuit and
adjust the equalizer for a low wavelength (300 meters
or less).

*
<
=
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inding KEY BOOKS FREE!
Trouble-Finding .
14

' ' TURBES aunio

Dial FREE! | POWER
H 9 AMPLIFIERS”
| Quality First Nty
The foll constitute the thirteen Herman Bernard. be-
| mocst g cc:“llxllrﬁ tubes used in radio gins with an elemen-
Py tary exposition of the
| today. Despite the severely low Metorteal " development
prices the Key tubes are firsts of and elreuit constltution
| the very first quality. The tubes of audio amplifiers nlnd
are manufactured under licenses sources of powering

Here is an 8" diameter dial that you slide around
to shoot trouble in an audio circuit or B supply
or power amplifier. Trouble is divided into five
groups: distortion, howl, dead amplifier, weak
signals and hum. By shdmg the dial to one of
fifty different positions the cause of the trouble
is read in the slotted opening. Invented by John
F. Rider. Send 50 cents for four wecks subscrip-
tion for Radio World and get a Trouble-Finding
Dial free with instructions on back. If extending |
an existing subscription please so state. |

RADIO WORLD

145 West 45th Street, New York, N. Y.

|
]

Official Parts
for Popular Circuits ‘

[0 Universal Short-Wave Converter, using three |
227 tubes; six de luxe precision short-wave air
dielectric coils, condensers, chokcs, 7’x14” |
panel, cabinet, etc. Cat. UN-SWC @......$24.73

GUARANTY RADIO GOODS CO. |

143 West 45th Street
New York City

MB-30¢ Price
Hi-Q 30 Price

Write or wire!

Guaranty Radio Goods Co.

143 West 45th St.,
New York City

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. If nearing expiration date.
please send in renewal so that you will
not miss any copies. Subscription Dept,,
RADIO WORLD, 145 W. 45th St., New
York City.

RECENT NUMBERS
for the current year are procurable at
the rate of 15¢ a copy, or 7 copies for

§1.00.. RADIO WORLD, 145 West 45th
St., N. Y. City.

!

granted by the RCA and its affili-
ated companies.

All prices are net and represent
extreme discount already deducted.

GUARANTY RADIO GOODS
143 West 45th St.,, N. Y. City.

Enclosed please find $..............
once tubes marked below:

224 AC screen grid
245 AC power tube
226 AC amplifier
227 AC det.-amp.
222 battery SG

(12A power tube
I71A power tube ..
201A battery tube

240 hl mu tube .

250 power tube ...
210 power tube
280 AC rectifier
281 AGC rectifier

co.,
(Just East of Broadway)
for which ship at

0000000oo0o0og

[] Put cross here If C. 0. D. shipment is desired.
Canadian remiftance must be by postal or express money
order.

SOLDERING IRON

F R E E

Works on 110-120 volts, AC or DC; power,

50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug Send $1.50
for 13 weeks’ subscription for Radic World
and get these free! Please state if you are
renewing existing subscription.

RADIO WORLD

145 West 45th St. N. Y. City

DOUBLE RANGE POTENTIOMETER;
made by Centralab, designed for volume
control. In dust-proof bakelite case.
Price, $1.05. Guaranty Radio Goods Co,,
143 W. 45th St New York.

FIDELITY HORN UNIT—Stands up to
450 volts without filtering. Can be used
in the portable without horn attached.
Price, $2.25. Guaranty Radio Goods Co.,
143 W. 45th St., New York

ERLA. DYNAMIC CHASSIS WEST
INGHOUSE RECTIFIER. Sensntlve and
efficient dynamic speaker chassis. List
price, $25; our net price, $12.50. Guaranty
Radll(o Goods Co., 143 W. 45th St, New
Yor

them and proceeds to
an exposition of eircult
laws, including Ohm's
laws and Kirchhoff’s
laws. The determina-
tion of resistance values
to produce reauliredl
voltages is  carefully
expounded. All types of
power amplifiers are used
as examples: AC, DC, bat-
tery operated and composite.
But the book treats of AC
power amplifiers most gener-
ously, due te the superior im-
portance of such power ampli-
fiers commercially. Full technical
data on tubes, 193 pages..(APAM)

“FOOTHOLD ON RADIO”
In Lnglish that any one can understand.
the technical side of radio I3 presented by
Anderson and Bernard. It is intended for the
sheer novice. The treatment 18 non-mathemati-
cal. The eorigin of the broadcast wave, its ra-
diation, reception., amplification and rectification
are set forth in clear language. Published June,
1930; 59 DAEES. ... . ...ttt (FOR)

“THE SUPERHETERODYNE”

This is a volume by Anderson and Bernard. published
July. 1930, dealing with the principles and practice of
the Superheterodyne method of receiving. It explains the
function of the oscillator, the modulator, the pre-modulator
selector. and the intermediate frequency amplifier. It ex-
plains the cause of repeat points and gives methods for
avoiding them or minmizing their effect. It expounds the
relative advantages and disadvantages of high and low
intermediate frequencies, and shows the effect of selectivity
on the quality., Constructional oircuits included,

DALEE. o alialeiale s eialoinioialaialaiaiia afFaa aals e oo e e Falea e eia el (ABSH)

115 LATEST COMMERCIAL SET DIAGRAMS
Compiled by John F. Rider. Contains, each on separate
9 x 12" sheet, schematics of Audlolas 30B and 330;
Balkite F; Crosley 41A, 42 A.C., 609, 600 A.C., 20, 21, 22,
i1S, 308, 33S 804 AC 108, 418, 498, 828, GUS 618, 6281
Sonora TP, A30, A32, 331, A30, A40, A4d; Kennedy 80,
10, 20; Stewart-Warner 900 A.C., 950 battery, 950 A.C..
350 D.C., Model B; Radiola 44, 47 66; Majestic 90, 9P6
power unit, 91’3 power unit; Stromberg -Carlson 641, 642

846; Edison RI1, R2, C2 (50 and 25 cycles), RS and
C4, CL; American Boser 54 D.C.; Vietor R32 and RE45:
Grebe SK4 A.C. (early model), SK4 A.C. (late model),

SK4 D.C., 428; Traveler A.C. power pack; Eria 224
A.C. screen grid; Siiver-Marshall 30B, 30C, 30D, 30E:
Eveready 1, 2 and 3, Scries 30, Series 40, Serfes 50:

Steinite 40, 50 and 102,
Mohawik 96 (60 cycle), 90 (25 cycle), 90 (60 cycle), 70,
73 and 75; Gulbranson Model C (early model), Model C
(late model) ; Bremer-Tully 7-70 and 7-71, 81, 82; Earl
22, 31, 32, 41, 42; Philco 65, 76, 87, 95 screen’ grid:
lcerlen Klectrostatic series, screen grid: Fada 20, 20Z
22 battery, 25, 252, 25, M250, MZSOZ, Electric units,
35. 354, 75, 77; Brunswick 5 NC8 Radio Chassis Sche-
matic, NC8 Audio Chassis Schematic, NC8 and 3 NCS8.
Audio Chassis Schematic, 5 NC8 cabinet wirlng, 3 NC8
Radio Chassis Schematic, 3 NC8 cabinet wiring, S14,
581, $82 sereen grid Radie Chasils Schematic,
. S31, S81, 82 screen grid Radio Chassis

S14, S21, 81, S$82 Audle Chassis Schematie

{25 cycle), S14, Wl SSI, 582 Audio Chassls Schematic
(60 cycle), SI4, 821, 881, S82 Audlo Chassis Actual (25
cycle), S14, S21, 881, 882 Audio Chassis Actual (60
cycley, 831, Audlo Chassls Schematic (60 831,
Audio Chassls Actual (G0 cycle), 3 KRS cabinet wiring,
3 KR8 Radio Chassis, 3 KRS Audio Chassis Schematic,
3 KR8 Audio Chassis Actual, 5 NO Radio Chassis
Schematic, 5 NO_Socket I'ower Schematic, 5 NO Socket
Power Actual, 3 KRO and 3 KR6 Radlo Chassls, 3 KRO
and 3KR6 Socket I'ower, 5KR, 5KRRO, 2KRO Socket Power.
5KR, 5KRO, 3KRO, 2KRO, 5KR6 Socket Power, 5KR,

50 power unit; All American

5KRO, 2KRO, 5KR6 Radio Chassis: Amrad Iel-Canto
series: Spartan 89 89:\ 49, ensemble, 931, 301 D.C.. 931
AC, 110 AC., 301 Alc.. T (SUPP. NO. (M)

OTHER BOOKS

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD
Please send me RADIO WORLD for
SUBSCRIPTION RATES:

Single Copy.......cooovvvinn. $ .15
Three Months 1.50
Six Months ......... . 3.00
One Year, 52 Issues........ 6.00

please find enclosed

145 West 45th Street, New York City

months, for which

Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-

age.
3 If this is a renewal, put cross

in square at left.

WWW.americanradiohistorv.com

“‘Radio lleceiving Tubes,”” by Moyer &. \Vostrel (MWT)
“Practical Radio."* by Moyer & Wostrel. .. ... .. PR)
““I'ractical Radio Construction and Repalrm : by Moyer
& Wostrel (new edition)........... .. ... {(MWPRC)
“l’n?tcmles of Radio Cemmunicatio by Prof. More-
“Elements of
LErOfL L, -ELEM)
“Radie Manual,” by G E Sterling, U. S Go't...(MAN)
‘A B C of lelev1slon by R. ¥. Yates..... ..(TEL)
Drake's lncyclcpedxa new edition.. ... .(DRA)
"Ewpernmen!al Radig.’ by Prorf. Ramsay. . ...(REX)
N tals of l(adxo by Prof Ramsay ..(RFM)
“I'rinciples of Radio,”” by I\eith Ilenney. . .(PRK)
‘“Trouble Shooter’s Manual,"" J. F. Rider .. (TSM)
*‘Mathematics or Radlo.”” by J. F. Rider. .(MOR)
“Testing Units,” by Rider. .. ... L (TTUY)

Radio World, 145 West 45th Street, New York. N. Y.

Enclosed $ for subscription for RADIO
WORLD for specified period. Send free (postpaid) the
one premium book desu,naled by my cross in square.

CJFOR _$2.00 for 16 wceks (16 issues) [JTTU -
DABSH $3.00 for 6 months (26 issues) DSupp No. 1
$4.00 for 34 weeks (3 -
— D“\s (34 issues)
5.00 for .
3 Mwr $ or 42[\]«eaks (42 issues)
$6.00 for [ year f T
QaAraM [JTSM Y © i’slues)E LEM
TEL ___ OREX REX ~_OPRK
D& $7.00 for 60 weeks (60 issues)
O MaN $10.00 for 86 weeks (86 issues)
§12 for 2 years (104 issues)
OpRa " " O M-PRIN
Name
Address
(BH? cocccopoooooacnooaooocoas oooooo \tnta

Ol eatr



22

RADIO WORLD

August 2, 1930

'MOORE SUPER

|

 Verified Reception

Cuba & West Coast
Coils - Kits - Parts - Sets
. Set (3) Blue Prints

1.50

" MOORE RADIO CO.

74 Cortlandt St., N. Y. C., Suite 302

RADIO WORLD’S BOOK SERVICE

has been found of great value not only
by radio fans, constructors, etc., but also
by radic and other technical schools
throughout the country. See the radio
books advertisement in this issue.

“RADIO TROUBLE SHOOTING,” E.
R. Haan. 328 pages, 300 illustrations, $3.
Guaranty Radio Goods Co. 143 W. 45th
St., New York.

“Seconds”

But Serviceable Tubes Nevertheless
at Prices That Seem Incredible

A tube factory that maintains the highest pos-
sible standards for a large laboratory customer
has tubes for sale that fall just a trifie below
the most exacting specifications, but which are
excellent tubes nevertheless. They are called
“seconds” and they are ‘‘seconds,” but they are
not “thirds.” You can get 500 hours excellent
Remit with

use out of them. Note the prices.
Generous replacement policy.

order.

DIRECT RADIO CO.
Room 504, at
1562 Broadway, N. Y. City.
(Between 46th and 47th Sts.)

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
ONE YEAR @- Py

You can obtain the two leading radio technical magazines
that cater to experimenters, service men and students,
the first and only natlonal radlo weekly and the leading
monthly, for one year each, st 8 saving of $1.50. The
regulsr mail subscription rate for Radio World for one
year, a new and fascinating copy each week for 52 weeks.
is $6.00. Send in $1.00 extra, get ‘‘Radio News’ also
for & year—a new {ssue each month for tweive months.
Total, 64 issues for $7.00.

€3 it renewing Radio World subscription, put cross In
square at beginning of this sentence.

O i1 renswing Radlo News subscription, put cross in
square at beginning of this sentence.
RADIO WORLD, 145 West 45th Street, New York. N. Y.

NEW DRAKE’S ENCYCLOPEDIA

1,680 Alphabetical Headings from A-.
battery to Zero Beat; 1,025 Illustrations,
920 Pages, 240 Combinations for Receiver
Layouts. Price, $6.00. Radio World, 145
W. 45th St, N. Y C

Two

for the

price of

One

Get 8 FREE one-year subscription tor any ONE of these magazines:

0 CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).
O RADIO (monthly, 12 1ssues; exciusively traae magazine).

RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).
RADIO INDEX ((monthly, 12 issues) Stations, programs, ectc.

O SCIENCE & INVENTION (monthly, 12
articles).

1ssues;

scientific magarine, with some radio techmea)

0 AMERICAN BOY—YOUTH'S COMPANION (monthly, 12 issues; popular magazine).
0 BOYS’ LIFE (monthly, 12 issues; popular magarine).

Select any one of these magazines and get it FREE for an
regular pnice, $6.00.

RADIO WORLD WEEKLY, 51 weeks. at the standard price for such subscription,
subscription for any ONE of the other enumerated magazines FREE!
to the magarine of your choice, in the above list,

scription for RADIO WORLD at the

entire year by sending in & year's sud
Cash in now on this opportunity to ge:
pius a full year’s
Put a cross in the square next
fill out the coupon below, and mail $6 check,

money order or stamps to RADIO WORLD, 145 West 45tk Street, New York, N. Y. (Just East o

Broadway).

Your Name

Your Street Address

City

DOUBLE
VALUE!

{J If rencwing an existing or expiring subscription for RADIO WORLD, please put a cross in square

at beginning of this sentence.

O If renewing an existing or expiring subscription for other magazine, please put a cross in square

at the beginning of this sentence.

RADIO WORLD, 145 West 45th Street. New York. N. Y. (Just East of Broadway)

RADIO AND OTHER
"TECHNICAL BOOKS
At a Glance

“Audio Power Amplifiers,”” by Anderson and

Bernard  w el s e ololols|-lelelolele s elslelslolsl=lsll=lslolo]s ..$3.50
| “Drake’s Radio Cyclopedia,” by Manly....... 6.00
| “The Electric Word,” by Shubert ......... 230
! ‘“Elements of Radio Communication,” by
| )} Y3 00000000000000060000600000000000000 3.00
“Experimental Radio,”” by Ramsey ........... 275
‘ “Foothold on Radio,” by Anderson and
Bernard ... ..iieiiiieiienieiiieiietietiinnias 1.00
“Fundamentals of Radio,”” by Ramsey ..... . 3.50
“Mathematics of Radio,” by Rider...... ve. 2.00
‘ “Practical Radio,”” by Moyer & Wostrel.... 2.50
“Practical Radio Construction and Repairing,
by Moyer & Wostrel ................... .50
“Principles of Radio,”” by Henney ......... 3.50
“Principles of Radio Communication,” by
Morecroft ... . iiiiiiiiii it iieeieaiie, 7.50
““Radio Blueprint Library”—AC Hook-ups.... .35
| “The Radio Manual,” by Sterling ........... 6.00
‘“‘Radio Receiving Tubes,” by Moyer &
WA F3)  00000000000080000000000 000000 866000 2.50
‘“Radio Telegraphy & Telephony,” by Duncan 7.
“Radio Trouble Shooting,” by Haan......... 3.00
“The Superheterodyne,” by Anderson &
Bernard .............. 000000000000060000000RE .50
“The Thermionic Vacuum Tube,” by Van der
23 N 5.00
“Treatise on Testing Units,” by Rider...... 1.00
I “Trouble Shooter’s Manual,” by Rider...... 3.50
“115 Latest Commercial Set Diagrams,” by
Rider ............ e .. 2.50
TELEVISION
“A B C of Television,” by Yates........... 3.00
AVIATION
“A B C of Aviation,” by Maj. Page........ 1.00

I

1

|

| ‘““Aerial Navigation and Meteorology,” by Capt.

l Yancy f

‘“Everybody’s Aviation Guide,” by Maj. Page 4.00

“Ford Model ‘A’ Car,” Its_Construction,
Operation and Repair—by Maj. Page.... 2.00

“Modern Aircraft,”” by Maj. Page........... 5.00

‘““Modern Aviation Engines,” by Maj. Page.. 9.00

\

RADIO WORLD

‘ 145 West 45th Street
New York, N. Y.
|‘ (Just East of Broadway)

Set of SOCKET
WRENCHES FREE!

OR turning nuts down or

up there is nothing as effi-

cient and handy as a socket
wrench. Here is a set of three
wrenches for hexagonal nuts,
enabling use with' 5/32, 6/32, 8/32
and 10/32 nuts. Fit the nut into
the proper socket and turn down
or up. The three different size
sockets, one size on each
wrench, enables use of three
different outside diameters of
nuts, but at least ten different
sizes of threads. Send 50 cents
for four weeks subscription for
RADIO WORLD and get this
set of three wrenches FREE!

RADIO WORLD, 145 W. 45th St., New York, N.Y.

50 cents enclosed for 4 weeks’ subscription for
RADIO WORLD. Send socket wrenches free!

[0 Cross here if extending existing subscription.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minimum — Cash with Order

COLOSSAL BARGAIN—A 4-tube AC 105-120 Volt,
50-60 cycle, custom made receiver, in table model
cabinet, with Mayolian B eliminator, A battery,
Westinghouse trickle charger, C bias batteries,
Relay switch, 5 tubes (includes Raytheon rectifier).
One dial finger tuning, 171 output. Operates
dynamic. Humless, sturdy performer. Can be
heard by appointment. Will install free in resi-
dence if in or around New York City. A. Bashein, |
1116-56 Street, Brooklyn, N. Y.

SONGWRITERS

Address Tommie Malie, RW4215 North Ave,

Chicago.

“CITY OF CHICAGO” WORLD’S DURATION
PLANE-—30” Plan 10c. Model Aviator, Dept. RW,
605 Washington, Chicago.

www.americanradiohistorv.com

chandise, B-B-L phonograph pick-up, theatre
type, suitable for home, with vol. control, $6.57;
phono-link pick-up with vol. control and adapter,
$3.50; steel cabinet for HB Compact, $3.00; four-
gang .00035 mid. with trimmers built in, $1.95;
.00025 mifd. Dubilier grid condenser with clips,
18c. P. Cohen, Room 1214, at 143 West 45th
Street. N. Y. City.

J BARGAINS in _first-class, highest grade mer-
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Accurate Tuning Condensers and Accessories
EQUALIZER SINGLE .00035 THREE-GANG SCOVILL .0005 MFD.

CAT. KH-3 AT 85

A single .00035 mfd. condenser
with nonremovable shaft, having
shaft extension front and back,
hence wuseful for ganglng with
drum dial or any other dial
Shaft 13 % inch diameter, and
its length may be extended 3%
inch by use of Cat. XS8-4, Brack-

1]

R ra

Vi

CAT. EQ-100 AT 35¢ ets {)ullt I.li enable dlret;:t Bﬁbé
panel mounting, or may be plis . .

The “";0“ precise 'ﬂdd “-‘"fg off easlls. Front panel mount- One of the fimest, stromgest ond best gang condemsers ever made is this three-gang
squalising condenser made, @It ing is practical by removing W0 wnit, each section of full .0005 mfd. capacity, with 6 modificd straight frequency Kne
mmtd. maximum, for equalizing :::“3/'5:?":";;:! znl';;ic%‘ 1:-,1]? charactersstic. The net wespht of this condenser is 3% Ibs. Cat. SC-3G—5 at $4.80.
the capacity where gang oon-

demeuplrey used that are not Condenser mldecoby Scovill Mtg. ERE is s three-gang conaenser of most superior design and workmanship, with an aecuracy
provided with built-in trimmers. o H of at least 99% per cent. st any seiting — rugged beyond anything you'se ever seen.
Turning the screw alters the po- c ction revesls Solid brass plates perfectly aligned and protected to the fullest extent sagainst any dis-
sition of the moving plate, hence the capacity. 1033 - g€ placrment except the rotation for tuning. It has boih slde and bottom mounting facilitles. Bhaft

special threaded brass bushing int
not strlp the thread. Useful in a
of 100 mmfd. or less is specified ~Marimum

o which serew turns, hence you can {s % inch dlameter and extends at front and back, 8o two of these three-gangs may be used wit

It circuits where trimming c"“;““;] 2 single drum dial for single tuning eontrol. For use of this condenser with any dial of %'’

capacity stamped o d_i;met;ar hbofre. use Cat. XS-8, one for each three-gang. Tenslon adjusters shown at right, either
side of shaft.

SALIENT FEATURES OF THE CONDENSER
RlGlD AND FLEXIBLE (1)—Three equal sections of .0005 mfd. capacity each.
LINKS

(2)--Modifled straight line frequency shape of plates, se-called midline.
(3)—Sturdy steel frame with rigid steel shislds between adjacent sections. These shields
minimize electric coupling between rections.

For coupling two (4)—The frame and the rotor are electrically connected at the two bearings and agaln with two

3% inch diameter sturdy springs, thus Insuring positive, low resistance contact at al times.

shafts, either coll (5)—Both the rotor and the stator plates are accurately spaced and the rotor plstes are accurately
shaft and oon- centered between stator plates.

denser shaft, or (6) —Two spring stoppers prevent jarring when the plates are brought Into full mesh,

two condensper

shafts, a coupling
link is used. This

(7)—The 1ntor turns as desired, the tenslon being adjustable by set-screw at end.

(8)—The sheft ¢ of steel and 1s 3% inch in diameter.

(3)—FEach set ot stator plates 18 mounted with two screws at each slde of Insulators, which in
turn are mounied with two screws (o the frame. Thus the stator plates cannot turn side-

3:’; be ‘:ﬁlu“m‘:t‘.‘f’l CAT. FL-4 at 30 wise with respeat to the rotor plates. This Insures permanence of capacity &nd prevents
where the ink- Flexible insulated any possible short circuit. .
CAT. RL-3 AT 12¢ ed units are not coupler for uniting (10)—Each stator section is provided with two soldering lugs soc that connection can be made to
to  be insulated. cg““ Mf co;lde{lse; (11)—%‘lrlxgerth;clge>brass plates and the generous proportlons of the frame insure Jow resistance
Toe o ok o BLS Do MY Kokt (B prosie st indeset abachmen 63 ufni i Lot |
7 —_The .
serviceable where a grounded metal chaisis is option of insulated (14)—The condenser, made by America’s largest condenser manufactuter. ls one of th
used, as the returns then need no insulation. circuits ctordicst ever made. assuredly & preclse imstrument. b e best and
EXTENSION SHAFTS, TWO SIZES .00035 TWO-GANG DRUM DIAL
Here ig & handy aid to salvaging condensers snd A two-gang condenser, like the singie CAT DD-0-100 @ $!.50
colls hth?t have %'’ dhm;‘t:r sha%ftg’ I;:)t"long type, KHS-3, but conslsl(i:ng ofHthn
engug Or your purpose. 8 00 shaft sn sections on one frame, 13 Cat. K -3,
provides 3’ extenslon, still at %4’’. Hence both glso made by Scovill The same mount- A sultsble drum dial of direct
the extenslon shaft and the bore or opening sre 1ing facllities are provided. There i3 8 drive type 1s obtainable for 14'°
%” dlameter. Order Cat. XS8-4. ’ll‘hl'}eldt belweenh lhet rgst:;ectlge sec(tjiloﬂma shafts or 3’ shafts. and with 0-100
For condensers with 3’ dilemeter shaft, to e tuning characteristic 1s moditle scales. An escutcheon. 18 furnished
i straight frequency line. Order Cat. : & on. urn ane;
accommodate to dials thst tske 4" shaft. order KHD-3 at $1.70. with each disl

CAT. X8-4 AT (0o Cat. X8-8 at 15c.

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN

Trimming condensers are built into
this model. The condenser may be
mounted on bottom or on side
The shaft 1s removable, also the
plates are removable, so you can
take out one sectlon and operate
as 8 three-gang.

/ GUARANTY
RADIO GOODS CO..
143 West 45th S8t.,

. C.ity

(Just East of Broadway.)

/ Enclosed fin.

o) Bagogoaaaga ftor
/ which ship designated parts:
Four-gang .00035 mfd. with trimmers bulit in. Shaft and rotor bhiades removable, Steel trame ang shafr
.Lumsiamxla? plates. Adjustable tensien at rear. Overall length, 11 Inches, Weight, 3% Ibs. Cat. SPL-4G-3 / ..... oanaao 50 0 eBao0 BBEa00a0RaD 0 <
SHORT WAVES A four-gang condenser of gcod, sturdy construction and rellable per: / Street  Address.....
formance fits into the most popular tuning requirement of the day / Ctty..... State
Tuning condensers for short waves. It serves its purpose well with tho most popular screen grid designs, Tt
os%eclllly suitable for mixer circutts which call for four tuned stages, including the detector input. / the following merchandise as advertised:
;:nselr}:or:;:a.v‘;ooaldsaD:[nefr;.. (’lrsl':Jesim?:—?,: Ordinarily s good condenser of this type costs, at the best dis- / O Cat. X8-4 @ 10¢ O Cst. EQ-100 @ 35¢
micrrirade) incapacits. | They are SoUTS S0 SO, o g, ahout uvice 4p mich w b hargedp O Cuc KH'S @ e D Ow SC3 G5 @ 3480
. r ry -
:::‘l;bleol_é:; Cu‘? S:ét_%_lg:,y@plﬁgyon are not included. The question ihen arises, has quality O cat. X8-8 @ 15c O Cat. BPL-4 G-3 @ $3.95
To provide regeneration from plate Deen sacrificed to meet a price? As a reply, read the / O Cat. EHD-3 @ $1.70 0O Cat. FL-4 @ 30c
t g+d rewun, for circults calling 'WeNUY-3iT points of advantage. The first consideratios / O Cat. RL-3 @ 12¢ O cat. BW-8-150
o th, use 00025 'mfd, Order Wit to build quality intoe the condenser. The O Cat. DD-0-100 @ $1.50 O Cat. BW-8-250

Cat. BW-B-25¢ @ $1.50. accuracy 10 89% %.
ALL PRICES ARE NE1

7
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New Polo Power Transformers and Chokes

el ||

i
| "I

Shielded single choke, 200 ohms D.C. resistance, non-
saturable at 100 milliamperes, with two black outleads,
each 6 finches long. For filtration of B supplies. In-
ductance, 30 henrys. b i .
Cat. 8H-8-CH, price..........0oovnvrnennnn, ciee...85.00 ¢ ‘ T ‘I‘ i

4 uft '
1 ! ! n," "W:l !

The shielded single choke will pass 100 ms. One i o ‘,Kﬂulg' iy | (s 0
#ill suffice If the current {s 100 ma. or less, for filtra- L 7 i 1 ""l!""v,
tion of B supplies. provided the capacity at the flter H ! 1 1 It I
output is 8 mfd. or more. Use two such shielded v "
chokes If legs than 8 mfd. 1s used at the flter output.
Also, the shielded single choke may be used as in the
power tube clrcuit for an output filter. In thls con-
nection use at least 2 mfd. for the capacity section of
the filtered speaker output. Order Cat. SH-8-CH

The shielded double choke may be used for fitration
where the B current 1s 60 ma. or less, with relatively
small fliter capacities, no less than 4 mfd. at the out- il
put, however. This choke consists of one winding, center- Ol i i L
tapped. Its use i3 especlally recommended for 171, 1T1A, s . % 4 . .,||“f|||
245 or 210 push-pull output. Connect the black leads vl‘ih‘ i
{extremes of windings) to plates of the push-pull tubes, '|||"" '|.Il
red center tap to B plus, sand the spesker may be eon- [i
nected directly to plates without any direct current, but
snly signal current, flowing through the speaker. This
system is applicable only to push-pull. Order Cat.
SH-D-CH @ ..... 0o B 00

In the same type of c secondary filament
transformer, for 110 volMs, 50-133 cycle, may be obtained

for use in conjunction with dry rectifiers, such as Kuprox, 245 Power Tranaformer for use with 280 rectifier, to deliver 300 volts D.C, at 100 mlilliamperes,
Woestinghouse, Benwood-Linze &nd Elkon, in dynamie slightly higher voltage at lower drain, snd supply flament voltages

wpeakers or A battery eliminators. Not made for 25 or 40 Cat. 245-PT price .. BOCRN - . 560 © 9600 - 866 00000000 $8.50
eycles. Order Cat. SH-F-20 @................c.... $2.50

The Polo 245 power trans-
former 15 expertly designed
and constructed, wire. sailiron
grade A steel core and air gsp
large enough to stand the fuil
rated lecad The primary s
for 110v A.C.. 50-60 cyeles,

The conservative rating of
the Polo 245 power transformer
insures superb results even at
maximum rated draw, working
up to twelve tubes, ineluding
reetifier. without saturation, or
overheating due to any other

tapped for 82.5 volts in case POLO ¢ cause. This ability to stand
a voltage regulator, such as a POWER TRANSFORMER ) the gaff requires -geuunte aize
Clarostat or Amperite, is used. T e A 1 wire, core and alr gep, all of

The black primary lead s
common. If no voltage regula-
tor is used., connect black lead
to one side of the A.C. line,
green lead to the other side
of the line. and ignore red
lead, except to tape the end
T ] ﬂ(:l") ua(e“wslth lt. voltage regu-
| T - VO T,
| ! red lead and iznol:-ehnt?:l:”zrg;; T T g 1S o e

which are carefully provided.
At less than maximum draw
the voltages will be slightly
greater, including the fllament
voltages, hence the 16 ampere
winding will give 2.25 volts
at maximum draw. which is an
entirely satisfactory operating
volfage, increastng to 2.5 volts
maximum_as fewer than a total

(it
Ll exce tran<former. All leads are plaial, h
ly Pt to tape the end The plalnly 3 RF, detect, e
h;’”u{ﬂ‘”{‘(‘;,( secondaries are: high voltage 'ﬂ”kted on the nameplate, Including ‘l)lmilli::y audl:etfx.l:)eo: :l:dug::l.
‘u;‘i‘ul‘rf for 280 plates, with red cen- LheLonos The avoildance of excessive
VT fer tp to ground; 25 volts, Mo ot e e emtormer "and
J amperes, red center tap to A special flament trani- [} ation of the transformer amn
C Dlul.h fo{].ug a'ult?uﬁ, ’llnzle tormer, 110 v., 50-80 cycles, in lﬂ:g maintenance 10( hno:l
g:re?u.re%u center !ll’iD'.ll D(:I?— '{15"‘ tgo 'em?d"l"' coegof ;:%:'le:s::n'théorrel?‘:tc::.ceveol :l:e
. . y v. 3 amp. for 245s, single ihd
N N tive B lead, for fillament of - windings.
pcniz ol Slamens tranaformer, 10 %% T B0 woeodis oI el | (BN ST 52 V2 The! transtormer 1s _caulpped
' & . res, red center tap to 3 N . with four slotted mounting feet
pass  2.25 amperes. pe 27 and both secondaries center-tapped. ith all lead
gg;lmébhgzr ?1?14‘t02 nh:en heplet!;; Stll)llelded cass 6 fr. AC ?3‘: g‘lﬂr;g_mepigwi:' ..a of ©the
. cable, b L
In s different type case. square, of cadmium plated stee] ~ Lype tubes. ~Henco there are Cat.” F-;lst-hn ?z,éuxos%d% very fnest instruments on the
wmith four mounting screws built in, size 4% inches wide by five windings. - radlo market.
;l];( inches hlg‘h by Allnctaeslfr%r;t tull:lackh a 50-80 cycle
ament transformer is oblainable with the same wind- ] 3 3
inga as the 245 power transformer, except that the high ngheSt CaPaCIty Of Fllament Secondary

voltage secondary 1s omitted. Order Cat. 245- FIL,
......... 08090aaa0R800000508880000000 ..8?.58 S PECIAL pains were taken in the design and manufacture of the Polo 245 power transformer to meet
.0

For '4'0”'cycles order Cat. 245-FIL-4¢ @ the needs of experimenters. For instance, excellent regulation was provided. to effect minimum change

¥or 25 eycles order Cat. 245-FIL-25 @............. 8.50 of voltage with given change in current used. Also, the 2.5 volt winding for RF, detector and
(Any of the above three in the same case as the 245 preliminary audio tubes, was speclally designed for high current, to stand 16 amperes, the highest capacity

power transformer, © $1.00 extra. Add PTC after the of any 245 power transformer on the market. Hence you have the option of using nine heater type tubes.

Cat. number.] . The shielded case is crinkle brown finished steel, and the assembly is perfectly tight, preventing mechanical
A single choke, unshielded, 65 ma rating, 30 henrys vibration.

inductance, for B flltration or single output Alter of The power transformer weighs 11% lbs., s 7 inches high, 4% inches wide, and 41" front to baek,

speaker, is our Cat. US-S-CH @.................. $0.25 overall.

Elevating washers may be used at the mounting feet to clear the outleads, or holes may be drilled in
s chassis to pass these leads. and the transformer mounted fush.

(D GEdD (Aeity I GRS & s (0 Advice in Use of Chokes and Condensers in Filter

Enclosed please find $— - for which ship at once: With the 245 power transformer either one or two single chokes should be used, or a shielded double
O Cat. 245-PT @...$8.50 . 215-FIL @..$4.50 choke, depending on the current drain and the capacity of fllter condenser used. Where the capacity
O Cat. 245-PT-40 @ 9.50 at the output is 8 mfd. or more for a draln of 65 to 100 ma., a single choke will suffice (Cat. BH-8-CH).
[m] . 245-PT-25 @ 12.00 but where smaller output capacity than 8 mfd. s used on_such drain, two such chokes should be used in
8 H @ ggg series. Next to the rectifier, In either instance, use a 1 or 3 mfd.. 550 A.C. working voltage rating
[m]

condenser (D.C. rating, 1,000 volts). You may use your choice of capacity at the midsection.
. It the drnh(l’ is to be 65l mitu'mtntéererlI l;n' less. the double choke, Cat. fH-D-CH, may be used for
: filtration, instead of two single shielded chokes.
lxyr%zes‘ mg‘:;\;d}):l&"remlusnce LD B0 17 Rl et O The Polo 245 power transformer may be obteined for 25 cyeles or 40 cycles on speclal order, as these
. are not stocked regularly, and remittance must accompany order. The same guaranty attaches to them as

D It C.0.D. shipment 1s desired. put cross here. No to all other Polo apparstus—money back if not satisfied after trial of five days. In these the primary and
C.0.D. on 25 and 40 cycle apparatus. For these full secondary voltages and taps are the same, only the case 1s deeper (front to back) because of larger
remittance murt accompany order. The 25 and 40 ecyele core and wire for lower frequency.
spparatus bears the 50-60-cycle label, but you will get For 40 cycles order Cat. 243-PT-40.. ... ..

actually what sou order. For 25 cycles order Cat. 245-PT-25...

[No:e: The filter for 40 cycles should consist of twe shielded single chokes, Cat. .
Name ......coo.nv. P R mfd. next to the rectifier and 4 mfd. minimum at the jolnt of the two choker and at the end of the
S089aPaEEEabEEELEREE BoREEEeResoroeasantans ¢ fijter. For 25 ]cycles the same holds true, except that the output capacity at end of chokes should be 8
mfd minimum.

We Make Special Transformers to Order
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