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The 2 volt tubes enable the construction of an economical set that works a speaker satisfac-
torily. See pages 6 and 7.
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A WIDE CHOICE

: UNSHIELDED BROADCAST COILS
ON 3” DIAMETER BAKELITE

(Cat. SGT-5)—Three circuit tuned for .0005 mfd.

condeniser, for use where the untuned high impedanes

primary is in the plate circuit of a screen grid tube.
The tuned dsry may be d to any

tube ..... T T T T L L T S S SRR .20
(Cat. BGT-3)—Bame as sbov
Short-Wave Converters e ¢
(Cat. 8-HT)—8peelal three
tuned primary in Dlats ecircult of s 8
t. 3-HT)—
= - o . £ B
(Cat. T-5)—S8tandard 3-eircuit tuner for .0005 mfd..
where Drimary is for any type of tube other tham
plate circuit of screen grid tube.................. .80
(Cat. T-3)—Same as T-5, except for .00035 mfd.,
eondenser Instead of for .0005........c00.00000000 .80
{Cat. 3-RS)—Radio frequency transformer for .0005
mfd. condenser where high impedance untuned
primary is in plate ecircuit of e acreen grid tube,
and secondary is tuned by .0008 mfd............. .60
(Cat. 2-R3)—Bame as 32-R5, except that it 1s for
.00035 mfd. tuning ...cccciiniiiiiiiiniresnnnn, .80
(Cat. 5-TP)—Radio frequency trsunsformer for use
where primary is tuned and placed in plate cireuit
of sercen grid tube, while secondary is not tuned.
For .0005 MIA ..oeo-veenervronsvscnsssescasons .88
(Cat. 3-TP)—8ame as Cat. 5-TP, except that it 13
for 00035 mfd. tuning.........cce0ieenrenneon .58
(Cat. RF-5)—Radio frequency transformer for .0003
mfd. tuning, where untuned primsry 1s Iin_Dplate
circuit of any type tube except screen grid. Useful
also as antenna coupler..... haeas .o BB
(Cat, RI'-3)—Same as Cat R is
for .00035 mfd. tuning.......... 53000 00BGO06I0 T .58
RADIO FREQUENCY CHOKES
(Cat. 50-MLH)—A radio frequency choke coil for
filtration in broadcast uee, as In acreen or plate
leads, particularly detector plate, or in the output
(plate eircuit) of s short-wave converter. Mounting
bracket supplled. Not shielded..............cvue. 47
(Cat. QML)—A radio frequency choke for short-wave
work only. Inductance, % millihenry. Wound on
%*’ dlameter bakelite rod, with connecting lugs st
end, asnd mounting bracket............ce0nnianns .47

FILTER AND BY-PASS CONDENSERS
(Cat. HV-1)—Compact 1 mfd. filter condenser, for use
in fllter section of any B supply intended to work
245 tubes. single or push-pull, and rest of tubes

NX-4, is one of the outstanding developments in
direct reception of short waves. It may be con-

THE Polo De Luxe All-Wave Converter, model

nected to any broadcast receiver, to enable short-wave - . X . In recelVer ......ceseteseitiisiiionecncoons .o... $1.50
reception, without molestation ofnthe ret:eiv?-f,i yet witk; I = X’I;Ii{eEé\(I]EhYt} high Se}’::tl‘t'lt)s'holi (C'nutbpgv-ﬁ)—-l‘ t 2 mfd. d for M5 B e
the wonderful asset of using all the amplification o achiev e very es ort- ¥ 8} —Comps 1002000050 dROE000 00 IR pook
vour receiver—the entire set? just as it is—to provide wave converter, Cat. RC-Z?,.usmg (Cﬂ&;uacvxco:‘)imurml::ﬁ‘h Bmoﬁagg.n‘A%:(:vcz"dr{m al’e‘c’
entree to the new arena of thrills. two 227 tubes and one tuned Ccircuit, I o BB Sa0 60 0 J080E 0obb JoBk JBBB000 veees 147
Three screen grid tubes are used in this converter, with the new Hammarlund Junior mid- (Cat. Le-l)—l mfd. low-voltage condenser for by-
which is an AC model with complete power supply line condenser, covering 20-135 meters passing. 200 v, DC rating................... vores B0
a4 3 2 2 2 B g (Cat. LV-2)—2 mfd. low-volta den: for by-
built in. without plug-in coils. A coil switch parsing, 200 v. DC rating. 1.06
One screen grid tube is a radio frequency amplifier, changes the wave band. Used with any (Cat L{r’.q —4 mfd. low-volt L
another is a modulator, the third is an oscillator. The fairly good receiver, this AC Model con- psasing. 200 v. DC rating .. 200
fourth tube, a 227, is the rectifier. . verter penetrates uncanny distance, as (Cat. BUP-31)—Three 0.1 mfd. b ors
Tuning is easy, and is free from body capacity or  users report direct reception of European in one compact csse. 300 v. DC ratl 57
trickiness comumon in regenerative circuits, hecause the and South American transmitters. KNOBS AND DIALS
rotor of the Hammarlund tuning condenser used in this External B voltage, 50 to 180 volts, (Cb.lL KkN%.z)—z-l?c? _‘"'“,1,0“; "NWMOG bakelite
de tuxe con{ljerter is grounded, and the coil is ffzg from  is required. (C“'ckxﬁ'%_h“_f" ntor: 37 shafl.............c.. o8
the hand. sers report consistent reception of Europe. : black knob, no polnter; % shaft e B
Verification on request. AIIl{(g.?;;sn' eﬁaelc‘ltxlayrdas(lsepsescxﬁtﬁ%eg)y (Cat. KNW-15)--1%"" dl:l‘neter elite
The range is 10 to 600 meters with a total of four order Cat. RC-Z7 @ $10.00 walnut knob, with pointer; 1¢** shaft... ] ]
coils + RC% |@havalistiatdn. . f
.80

Wired model (less tubes), order

b 3 dow. . .ovane .
lO-DAY MONEY BACK Cat. RC-Z-W @ ....oovnvnnnnns $12.00 mfn:E:Tvg:!‘lursodo‘mlmu ucu&:ohr:g:.r :ol;g:n wh:li e
GUARANTEE ON WIRED INDIVIDUAL PARTS R e e e e g

angles to the front panel; modernistie disl; single

MODELS OF DX-4 Hammarlund _Junior 0002 mid, (Gt AT VED) - National *“yelvet sormter* Bibek T

o . midline conderrser; turns in 2”7 moulded bakelite circular dial, variable ratio lever,

De Luxe All-Wave Converter Kit, including fobu_r diameter, order Cat. H-20, @... $1.35 g-law‘ 20-1; reads 0-100-0; with disl lizght and .
precision coils, all parts (less tubes, less cabi- REL vernier dial, order Cat. D, @ 85 T MBGE00000060 3600 0 36 6 00GA006 JO0b A0 0 veere L.
net), order Cat, DX-4K .......cooeev. e $8.00 L e ot Cae BLUEPRINTS

Wired model, with four precision coils, Ig‘é‘]!_‘ coil tor -27, order Cat. (Cat. BP-3A)—Blueprint of three-tube Bupertone
meters; (less tubes, less cabinet), order Cat. y @ o oeieeiieie A - 60c €P°£E:$° c:;ntveoi_rnte]r: :;fln'wuﬁ.{n tug::. ﬂlin‘no:;
DX-AW. © - - - - yoasiohd s siostre e a0l 5 S oo e 90 0B $31.00  Polo short-wave filament trans- p,'n. mf:m."u dl‘.inm lneludod.' “““ " .25

Walnut finish wood cabinet, order Cat. CBT @.. $5.00 former, Cat. SW-FLT. @....... $2.50 (Cat. BP-DLC)—Blueprint of DeLuxe short wave

converter, using two National VBD dials, two Ham-

(Cat. BP-33)—Blueprint of the HB-33, seven-tube

POLO ENGINEERING LABORATORIES || g fes e b s o 3. o
pull 171A output........... seeeessassens sesessn . .50
(Cat. BP-44)—Blueprint of utlzo K"B-H. el_xhl-tub

125 WEST 45TH STREET NEW YORK, N. Y. = ;;é;gg,%c:;gi.?f;}{f-};_:'{‘_H‘{‘{;Dj:};_ D .

eg ez 3 -4)—. t g

Our Entire Line on Exhibition at Our Office “Cond of the AIr, one’ stage RE 232, regeneratise

detector, two transformer audie ................. .50
Telephone BRyant 9-8093

I marlund SFL 0005, prectsion plug-in ecoils...... .25

(Cat. BP-PPBD)—Blueprint of 5-tube battery Dia-
mond. Extra tube due to push-pull output, either

112A or 171A 50

(Cat. BP-DBX)—Blueprint of 4-tube Diamond, for

AC operstion, sacreen-grid BRF: no B supply. =s
180-volt B eltminator is to be used.............. o5

(Cat. BP-UNB)—Blueprint of 4-tube Universal, with.
222 RF: battery operatlon ...................... .50

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN !
= O M * 143 West 45th Street, New Yerk, N. Y.
¥nclosed please find $.............. for which plesse
This condemser, eseh of four sections .0008% thip at once the following:
mfd., bas aluminum plates that are re- 8GT-5 @ 90e LV-4 & 200
movable and sdjustable, also a X% di- 8GQT-3 80¢ BUP-81 @ Ble
smeter oteel shaft that is removable. It s 5-HT 85¢ ENB-1 | I8
sturdy and s suitable for popular four- 3-HT 850 ENB-15 ® I8
cireuit sereen srdl tuners. Trimming con- T8 800 ENW-15 a I8¢
densers are built fm. The coodenser may T-3 a 80 MCD @ 800
Se mounted on its bottom or side. Total 2-R5 800 NAT-H @ 3.8
eversll length, including shaft. 2-R3 80 NAT-G @ 208
11%." Overall width. 4”. The s a s NATaCD @ tro
:t:}me 1s stes]l Order Cat s3‘9s Yrs &3¢ BP.DLO -
0d800000BE5008 000006000 ?OF'-S & i?‘ g;-ﬁ g 250
-MLE o - 258
RELIABLE RADIO COMPANY QML 47s BP-8SDG4 @ 25¢
HV-1 1.50 BP-PPBD 250
145 W. 45th St., N. Y. C. HV-2 ¥ 2.50 BP-DBX 25¢
é;xl-l IS%O BP-UNB 25¢
3 o

LV-2 ? 1.00 O Mail ftems C. 0. D,

Subscribers: watch the date line on your wrapper | M o

Address ....000000n eveviesvisvraae

If the expiration date line on your wrapper indicates that your subscription has
expired or is sbout to expire, please send in remewal 5o that you will not miss any | ciy ..oocooeiiiiiiiiii Bt
copies of the paper. Subscription Dept. Radio World, 145 W. 45th St., N. Y.
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Four New Tubes

By J. E Anderson

[Close on the announcement of the wvariable mu tube, the 51 type
of some manufacturers and the 235 tvpe of RCA, of somewhat dif-
ferent characteristics, comes the announcement of four more new
tubes, as explained in the followmg ariicle. The tube manufac-
turers are reported about to agree on one form of wariable mu
tube, soon to be announced.—EDITOR.]

ok %
HE RCA Radiotron Company has announced four new
tubes: the 236, a heater type screen grid tube for radio
frequency amplification; the 237, a general purpose tube of
the heater type useful as detector, amplifier and oscillator, the
238, a heater type pentode for use as power tube, and the 247, a
filament type pentode for use as a power tube.

The 236, 237 and 238 have been designed for a heater voltage
of 6.3 volts and a heater current of 0.3 ampere for use on 110
volt DC lines, automobiles, and 32 volt farm llghtmg outfits.
The 247 is a power tube dehveung 2.5 watts and is thnded for
use in receivers now using the 245 provided the circuit is suitably
changed or designed especially for the 247. The principal
characteristics of the four new tubes are given below.

247
Filament voltage ........... ... ... .cco i 2.5
Filament current, amperes................................ 1.5
Plate voltage, recommended...................... ... ..... 250
Screen voltage, recommended and max....... ... ... ... .. 250
Grid voltage . . ¢ smat - oo sanmmems 7. 121 500 L b vme - o b aawl - —16.5
Plate current, milliamperes.......... .. ............. ... .. 32
Screen current, milliamperes...... ... . . ey n b oo o 7.5
Plate resistance, ohms....... ... ... ... ... .. .. .. ... . . .. 38,000
Mutual conductance, micromhos. . . ... ... ... ... .. . ... 2,500
Load resistance, ohms...... ... ... .. ... .. .. ... ... ... 7,000
Power output ................oiiii 2.5
Overall length, inches............. .. .......... .. .. ... 5.625
Diameter, inches .......... ... ... .. ... .. ... . ... . . .. 2.1875
Base, UY
Bulb, S-17
Socket, UY

236
Heater voltage, DC. ... ... .. .. ... . . . ... ... ......... ... 6.3
Heater current, amperes. . .. ... .. .. bR tE RO O ... 03
Plate voltage ....... ... ... ... ... ....... 90** 135 135*%
Screen voltage ............................ 55**  67.5 75*
Grid voltage .......... ... .. ... ... ... ... ... —1.5** —15 —1.5*
Plate current ................... ... ....... 1.8 3.0 3.5
Screen current ............... ... ... 6 1.0 1.15
Plate resistance, megohms. ... ... .. ... ... .. 2 3 .25
Amplification factor ........ . T 170 315 275
Mutual conductance ........... ........... 850 1.050 1,100
Grid-plate capacity, mmfd. ... .. ... ... ... ... ... ... . .. 0.01
Grid-cathode capacity, mmfd. . ... .. .......... .. .. ... .. 4.
Plate-cathode capacity, mmfd. ...... ... .. ... ... ... .. 9.
Overall length, inches........... ... ... .. ... ... ... ... ..4.6875
Diameter, inches ........... .. ... .. .. ... ..o, 1.5625
Bulb, S-12
Base, small UY
Socket, UY

The values marked with a single asterisk (*) are recommended
when the tube is used in an automobile receiver and those marked
with two asterisks (**) are recommended when the tube is used on
a 110 wolt DC line,

237

Heater vOltage ..p..u iacdianods e iw ne s fa iarmid b phes § ik ol « 6.3
Heater current, amperes ............. ... .. ... ... ... ..... 0.3
Plate voltage ..... ... .. ....... G0 e m g 135*
Grid voltage .......... ... —6* . —g*
Plate current ..... ... ... .. .. 27 . 4.5
Plate resistance ........... ... 11,500 ... .. .. .. 10,000
Amplification factor .. ... .. .. . L e e 9
Mutual conductance ... .. . . 7801 | i teiit 900
Load resistance*** . .. . . . .. 14,000 ... ... .. 12,500
Undistorted power output,

milliwatts ................ ... 3 ... 75
Grid-plate capacity, mmfd. ............. ... .. ... .. ... 2.0
Grid-cathode capacity, mmfd. ... ... ... ... .. ... .. ... 33
Plate-cathode capacity, mmfd. ........... ... ... . .. . 2.3
Overall length, inches ... ... ... . .. ... .. ... .. .. .. 4.25
Diameter, inches ............... ... ... .. ... ... . ... 1.5625
Bulb, S-12
Base, small UY
Socket, UY

The load resistauce marked by three asterisks is the load re-
quired for maximum undistorted power output as given. One
asterisk refers to values recommended for use in automoblle re-
ceivers and two refer to value recommended for use in receivers
designed for 110 volts DC operation.

238
Heater voltage ......... ... .. .. ... .......... ... 6.3
Heater current, amperes ..... . ... . ... . .. .. ... . .. 03
Plate voltage, recommended ... .. ... ... .. ... .. .. . . 135
Screen voltage, recommended ... ... . .. ... .. .. 135
Grid voltage ................ .. ... . ... ... .. ... ... —13.5
Plate current, milliamperes ... ... ... . ... .. .. . . .. 8
Screen current, milliamperes ...... ... ... . . .. . ... 2.5
Plate resistance, ohms ............. ... ... . ... ... .. 110,000
Amplification factor ........ ... ... ... . ... .. ... .. 100
Mutual conductance, micromhos... .. ... ... ... .. .. 900
Load resistance, ohms ............ ... .. .. .. . .. . ... 15,000
Undistorted power output, watts ... ... ... .. .. . .. 0.375
Overall length, inches .......... ... ... ... .. ... ... 4.6875
Diameter, inches ......... .. ... ... .. ... .. .. ... . ... 1.5625
Bulb, S-12
Base, Small UY
Socket, UY

Uses of New Tubes

It will be noted that the three heater tubes in this series all
take 0.3 ampere and 6.3 volts. Since they all take the same
current it is possible to connect many of these tubes in series on
a high voltage line. Suppose, for example, that a 115 volt DC
line 1s available. It is possible, then, to connect 18 of the tubes in
series since 6.3 times 18 is 113.4. Of course, no practical receiver
will be built with 18 tubes but any other number of tubes less
than 18 can be used on the line provided that the proper ballast
resistance is used to drop the voltage, or rather to limit the
current to 0.3 amperes.

In order to compute the value of the ballast resistance in any
case multiply the number of tubes in the circuit by 6.3 and
subtract the product from the voltage of the line and divide

(Continued on next page)
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Circuit for New Tubes

Five Tube Design Has 6.3 Volt Heaters

236 236

in Service

® Anr
é 1 236 ) 237 0'2 257
e "o R
"~ "™~y 0005 N ; T
a8 i g~
2 = ) | G2 15,000 g BoosTeR
635? * n S Barr. *
T D1 1] Jeh {
R3 ] ] 80004
TS v < f? TZ vatsx—ﬁ
) 1 ] ] 16,6000, ] ] p X
I 11 ] 1 il
' . 2621
0R ZERD
'%wwo

evpe  30H
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H32voC

Fig.

The circuit of a five tube receiver with series connected heaters and utilizing the new 6.3 volt tubes.

(Continued from preceding page)

by 3. This voltage should be measured hecause even though it
may be rated at 110 volts it may be considerably lower or higher.
As an example, let the number of tubes in the circuit be six and
assume that the voltage measures 112 volts. Six times 6.3 is
37.8 and the difference between this and the line voltage is 74.2
volts. Dividing this by 0.3 we_get 247.3 ohms, which is the proper
ballast in this particular case.

Tubes Must Be Similar

This method of computation holds only if all the tubes are of
the same type with respect to filament requirements. That is,
they may be RCA-236, RCA-237, and RCA-238.

The tubes may also be used in a similar manner on a 32-volt
farm flighting outfit. As many as 5 of the tubes may be con-
nected in series on a 32 volt battery since 5 times 6.3 is 31.5.
This is so near 32 volts that it would hardly be necessary to use
a ballast resistor. If more than 5 tubes are to be used it would
be aecessary to connect in series parallel and double the current
drain. In this connection it is well to state that the resistance
of each heater is 21 ohms and that when a tube is removed a 21
ohm resistance should be substituted in the series.

One of the purposes of these new tubes is use in automobile
receivers, to be connected to the car battery. In such cases the
heaters are connected in parallel for the required voltage for
each heater is the same as the normal voltage of the battery. No
ballast is required. Since the tubes are in parallel the current
drawn by the receiver is equal to (.3 times the number of tubes.
Thus a six tube set would draw 1.8 amperes, which is not an
excessive amount.

Sample Circuit

A sample circuit for the 6.3 volt tubes on a 110 volt DC line
is shown in IYig. 1.  All the essential values are given where theyv
differ from those applicable to any other circuit. The values of
the tuning coils and condensers are not given because they are
the same as for any other circuit that is to cover the broadcast
band. They have been given in countless receivers.

In this circuit both the heater and the plate voltages are
taken from the line. The plate supply is filtered with two 4
mfd. condensers and oune 30 henry choke coil. The plate voltage
is less than the line voltage by the amount of drop in the choke
coil, which may amount to 10 to 15 volts. The circuit is based
on 90 volts on the plates and 55 volts on the screen, but if
the voltages are a little higher the circuit will work so much the
better. If the resistance of the choke coil is 500 ohms the drop
in it will not be more than about 5 volts

Since the plate supply is partly filtered to start with and since
the two 4 mfd. condensers are very effective, it is permissible
to use even less inductance in the choke. This will reduce the
voltage drop still more and increase the plate and screen voltages.

The power output of the 237 tube with 90 volts on the plate
and 6 volt bias 1s 30 milliwatts. This is not much but it is sufh-
cient to give a good audible signal in a small loudspeaker. If a
dry cell battery is connected in series with the speaker the
voltage on the last tube can be boosted until the maximum
power output is 75 milliwatts. This will require one 45 volt
block. The grid bias should e increased to 9 volts, but this will
be taken care of automatically by the Dbias resistor.

Use of Pentode Output

A pentode tube can be substituted in the output stage if de-
sired and to do so it is necessary to boost the plate voltage to
135 volts as was suggested above for the 237 tubes. Connect
the screen and plate returns to the same voltage, namely, 135
volts and change the bias resistor to 1,250 ohms. The grid post
on this tube is the screen and the cap is the control grid. Hence
it is necessary to change the input connection.

The circuit in Fig. 1 can be used on a 32-volt farm lighting
supply. In this case the filter is not needed because the voltage
is already steady. Hence the 30 henry choke and the two 4
mfd. condensers may be omitted. The two leads running to the
plug are connected to the battery. The hooster hattery should
be connected with its negative to the positive of the storage bhat-
tery and its positive to the plate return of the last tube, as in-
dicated in the drawing. If the last tube is a 238 pentode the
screen, that is, the grid prong on the socket, should also be con-
nected to the highest voltage tap.

In case the circuit is used on a 32 volt source, the 262 ohm
ballast resistor is not needed, since the total heater voltage
needed is 31.5 volts. The heater voltage is not critical and the
tubes will work satisfactorily over a wide range of voltages.
Hence the small excess in this case is of no importance.

The Power Pentode

The RCA-247 is essentially the same as the power pentode
already described and is intended for use in the last stage of
power amplifiers now using the 245 power tube. It takes 250
volts on both the plate and the screen and minus 16.5 volts on
the control grid. Since it has a high amplification factor and a
high power sensitivity the full output power is obtained by a
relatively low signal input. Hence it is eminently suited for use
after a power detector without the use of an mtermedmte aydio
frequency amplifier.

The load impedance of this tube is 7,000 ohms, Wthh falls in
the range of tubes like the 210 and 112A. Therefore output de-
vices, either transformers or loudspeakers, wound for these tubes
will fit the new pentode.

The sum of the plate and the screen current is 39.5 milli-
amperes. Therefore if the tube is to be self-biased, as all tubes
now are in AC sets, the grid bias resistance should be 16.5/.0395,
or 418 ohms.
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Hook-ups for AC Pento

Only One Stage of Audio Is Required

oor
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¢
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FIG. |
The circuit of a power stage utilizing the new PZ power
pentode tube. In this circuit resistance coupling is used be-
tween the power detector and the pentode tube and choke-
condenser between the tube and the speaker.

[Last week we published the first article on the new power pen-
tode tube and gave a diagram showing how it should be connected
when using batteries to supply the power. In most cases the tube
will be operated on AC and therefore we herewith publish an AC
operated power stage using this tube.—EDITOR.]

INCE the maximum peak signal voltage that should be applied
S to this tube is 16.5 volts, and since a power detector will easily

give this output voltage, it should not be necessary to use an
intermediate audio amplifier stage.

In the diagram we show resistance coupling between the detector
and the power stage because this form of coupling is not only
simpler and less expensive but it gives better quality than any other
form of coupling. If we assume that the detector preceding this is
a 224 scren grid tube, a high resistance should be used in the plate
circuit, and therefore Rl should not be smaller than 250,000 ohms.
It helps little to make this resistance large unless the grid leak
resistance R2 also be made large, and it should not be smaller than
about one megohm. This makes the effective load resistance on the
detector 200,000 ohms, which is satisfactory value.

Conserving Low Notes

If the low notes are to be conserved it is necessary that Cl be
not too small. A value of .01 mfd. should be regarded as the
minimum but it is hardly necessary to make it any larger than .02
mid. if the receiver is to be used exclusively for sound amplifica-
tion. [f it is to be used for television the condenser should not be
smaller than one microfarad. The size of the stopping condenser
depends on the value of the grid leak resistance. The larger this is
the smaller may the stopping condenser be for a given amplification
of the low notes. It is well to maintain the value of the product
of Cl in farads and R2 in ohms at .02 for sound amplification and
at 0.1 for television amplification.

Difficulties are encountered in amplifiers when this product is
made larger, and this is true whether it is increased by making the
condenser capacity large or the grid leak resistance high. If the
condenser is made large, leakage through the condenser tends to
make the grid of the tube following positive so that it will not
amplify. If the grid leak is made large the same problem arises
for then the leakage through the leak, which tends to make the
grid negative, cannot keep up with the leakage through the stopping
condenser and the insulation of the control grid, which tends to
make the grid positive, and the control grid goes positive. This
stops the tube from functioning.

Bias on Tube

The bias on the power tube should be 16.5 volts and it is obtained
from the drop in R3. Normally 39.5 milliamperes will flow through
this resistance and therefore the value of R3 should be 418 ohms.
This is a comparatively low value and a small by-pass condenser
across it will not do much good, and for that reason C, should not
be smaller than 4 mfd. An electrolytic condenser of 8 mfid.
would be desirable in this position.

T

.-
PET.

8t

FIG. 2
A power stage circuit utilizing the pentode tube with trans-
former coupling both in the input and the output. This cir-
cuit should be preceded with a 227 type power detector.

The effective space charge grid voltage and the effective plate
voltage should be the same for this tube and all the voltage should be
250 volts. Since there will be a voltage drop in the choke Ch a re-
sistance R4 is put in series with the space charge grid lead. If we
assume that the DC resistance of Ch is 500 ohms the value of R4
should be 2,300 ohms. In any case R4 should be 4.64 times as
great as the effective DC resistance of Ch or of the load of the
tube. 'This assumes that the returns are made to the same point
as in this circuit.

It must be stated that the voltages are not critical and no harm
will result if one is a little higher than the other. Hence R4 may
be of 2,000 olims, or it may even be omitted in a pinch.

The condenser C3 across this resistance should be at least 2
mid. and it should be connected from the space charge grid to the
midpoint of the filament winding serving the pentode.

Choke-Condenser Output

The output impedance of the pentode is considerably higher than
that of any other output tube and it required a higher load impe-
dance, such as that of most magnetics or inductor dynamics. The
choke Ch should have an effective inductance of 30 henries or
more and the condenser C4 should not be smalier than 4 mfd.

If an output transformer designed for a 112A or a 210 tube is
available, this may be used in place of the choke-condenser output
coupler. Better still, a push-pull output transformer designed for
either of these tubes may be used to advantage provided that the
entire primary is used in the plate circuit.

The 2.5 volt winding serving the tube should not be used for any
other tube in the receiver. It may be on a separate transformer or
on the power transformer serving the set as a whole. The winding
designed for the 245 output tube or tubes is suitable, or any other
2.5 volt winding that is center-tapped.

Voltage Required

The voltage required by the plate and the space charge grid is
250 volts and that by the control grid is 16.5p volts. Hence the
total voltage between B2 and ground should be 266.5 volts. ‘This
and more can be obtained from any power supply designed for a
set using 245 tubes.

In Fig. 2 is the circuit of a power stage with transformer coupling
using the pentode tubes. The corresponding voltages in these two
circuits are the same as are the condensers and resistors having
the same designations are also the same. Since the detector
in this case is coupled to the amplifier by means of transformer T1
a detector of the 227 type is assumed, and this may well be of the
power type so that the output voltage after it has been stepped
up by TI is sufficient to load up the pentode. The output trans-
former T2 is of the push-pull type with the entire primary winding
in the plate circuit. This output, as was suggested above, may be
used also with the circuit in Fig. 1.

Better quality will be obtained with the circuit in Fig. 1 but
somewhat more volume will be obtained from that in Fig. 2.
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The 2-volt battery midget that draws only 0.3 ampere filament current and 22 milliamperes of plate-screen current.

IZE of chassis, 9% inches wide by 5% inches front to back,

by 25% inches hxgh
Device, a broadcast receiver for battery operation, to work
a loudspeaker.

This is a battery midget with a vengeance.

The new 2 volt tubes are used throughout. There are two
232 screen grid tubes, one is used as radio frequency amplifier,
the other as sensitized detector. The first audio tube is the
general purpose valve, 230, while the output tube is a 231.

With such a set the sensitivity is abundant for everyday use,
while the volume is adequate for speaker operation.

Where Parts Are Mounted

The dial, double tuning condenser, binding posts and twin
assemblies are on top of the chassis, while the rest of the parts,
including coils, are underneath. One coil i3 mounted against
the inside of the front flap of the subpanel, the other coil
against a side flap, so that the coils are at right angles, thus re-
ducing the coupling to a minimum. Then it is not necessary to
shield the coils.

Each coil is the same. The diameter of the bakelite tubing is
134 inches. The primary consists of 15 turns of any kind of
wire, so long as it is insulated, while the secondary, spaced 4
inch away, consists of 70 turns of No. 28 enamel wire. In the

LIST OF PARTS

Coils
One antenna coil and one interstage coil
Two 800 turn radio frequency choke coils
One 50 millihenry shielded radio frequency choke coil.
One audio transformer
Condensers
Two Hammarlund equalizers, 100 mmfd. maximum capacity
One Hammarlund 60 mmfd. variable condenser
One two-gang condenser, each section .00035 mfd. capacity
One block of three 0.1 mfd condensers
Three 0015 mfd. fixed condensers
Two .00035 mfd fixed condensers
Resistors
Three 4 ohm filament resistors with mountings
One 1.3 ohm filament resistor
One 0.25 meg. Lynch pigtail resistor
One 5.0 meg. Lynch pigtail resistor
Other Parts
One aluminum subpanel, with socket holes punched.
Four UX sockets. One REL Dial
One 4 lead battery cable
Two binding post with insulators
One speaker twin jack and one Phono twin jack
Two Benjamin switches
Two knobs
One roll of hookup wire
Two grid clips

case of the interstage coil, the circuit requires the interconnection
of primary and secondary. The requirement is that the end of
the primary, in the actual wiring of the set, be connected to
the beginning of the secondary. Another way of expressing the
same requirement is that if the coil is regarded from one end
of the form to the other, the extreme terminal of the secondary
goes to the grid, the other end of the secondary is connected to
the ad]01nlllg end of the prlmary and to ground, while the re-
maining terminal of the primary connects to one side of the
.00035 mfd. condenser that leads indirectly to the plate of the
radio frequency tube.

These data regarding the interstage coil require that the wind-
ings be put on in the same direction.

Stability Achieved

As for the antenna coupler, the polarities of connection are
not important, but of course the large winding must go in the
grid circuit, the small winding in the antenna circuit. It is just
as well to follow the same system here as previously, so that the
adjoining terminals of the windings go to ground and C minus,
in regard to primary and secondary respectively. A fixed con-
denser should bypass the C battery here, just as one bypasses the
filament in the detector stage, to eradicate the effect of the re-
sistance of the battery or filament from the tuned circuit.

In a circuit like this it is very important to attain stability,
because otherwise carriers can not be eas1ly resolved into signals.
To gain the desired end it is imperative to include a radio fre-
quency choke coil of high inductance in the screen circuit of the
radio frequency amplifying tube, and it would be necessary to
have such a choke in the plate c1rcu1t of that tube, were it not
for the actual presence of such a choke in the plate circuit as
a coupling impedance. The coupling choke serves the dual
purpose of coupling and assistance to stability. However, in the
instance of the choke in the screen circuit, a bypass capacity is
necessary to augment the action of the choke, so that radio fre-
quency currents kept out of the B batteries by the choke are
detoured to ground by the condenser, leaving, as it were, no
avenue of escape.

New 2-Volt Tubes Are Good

The 232 tube makes a splendid radio frequency amplifier, and
the manufacturers are delivering tubes of this type that are of
a very high standard of excellence. In the l)egmnmg it 1s re-
ported there was some trouble with the 2 volt tubes in general,
but if so, this has been fully remedied, and public satisfaction,
even elation, with the 2 volt tubes is general

The front of the chassis has on it the switch, SW2, which need
not be insulated, as the metal of the panel may be used as A
minus, and the small variable condenser, marked 60 mmifd. in
the diagram, Fig. 1., which condenser has to be insulated. For
this purpose two insulating bushings are used, a 7/16 inch
diameter hole being required, and the mounting nut of the con-
denser tightened against the bushings, which face in opposite

www americanradiohistorv com

3



www.americanradiohistory.com

4

April 18, 1931

RADIO WORLD , 7

Fig. 2
Rear view of the chassis with parts mounted.

directions, the collar of the bushing through the chassis hole in
each instance.

If provision is to be made for a phonograph pickup connection,
a twin assembly is used for this purpose, but it is advisable also
to cut out the possibility of any radio signal, that might interfere
with phonograph rendition, so the other switch, SW1, also is
included, and likewise must be insulated. This switch would be
at rear, but the type of switch recommended is itself insulating,
in respect to the part on which it is mounted, so that no bushings
for this purpose are necessary. The same tvpe of switch is used
for SW1 and SW2 and is made by Benjamin.

Filament Resistors

The voltages should be applied as specified in the diagram. The
parts should be used of the values stated, except that it is per-
missible to use a somewhat higher value of resistance in the
detector screen circuit, say, 50,000 ohms. However, 20,000 ohms
(0.02 meg.) works very well. The value is not critical within the
stated limits.

Two filament resistors are shown. One is of 5.5 ohms, to
drop the 3 volts of the A battery to 2 volts for the filaments,
while the other is an 8.3 ohm resistor in the negative leg of the
power tube to achieve the same purpose. The practical values
may be attained by connecting 4 ohms and 1.3 ohms in series,
to constitute 5.3 ohms, and connecting two 4 ohm resistors in
series to constitute 8 ohms. The 4 ohm value is represented by
the filament resistor otherwise used to drop 6 volts to 5 volts for
a .25 ampere tube. The 1.3 ohm value is obtainable in wire-
wound form. These are the values theoretically required, while
their practical substitutes are shown below. The filament current
for each of the tubes, ahead of the output, is .06 ampere (60
milliamperes), while the 231 power tube draws .12 ampere (120
milliamperes) filament current. Since the total is only .3 ampere,
two No. 6 dry cells may be connected in series to constitute the
3 volts of the A battery. The normal recommended maximum
drain for this type of cell, consistent with good life is 0.253
ampere, so the normal maximum is exceeded only 5 per cent,
which is well within the tolerance limit.

Parts Explained

Three 45 volt B batteries are needed, and these may well be
of the heavy-duty type, for long life, although even the medium
sized ones, at the little current drain here required, will last
several months of average use. The total plate and screen cur-
rent is about 22 milliamperes.

The audio transformer coupling the first audio stage to the
output tube, may be any type of the usual ratios generally sold
today, which are around 1-to-3. The subpanel height was made

t'Battery Midget
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Dimensions for the aluminum chassis

254 inches to take care of several different types of popular
brand audio transformers.

E represents Hammarland equalizers. The capacity is 100
mmfd. maximum. The two equalizers are set once, and left
thus. You may select some station on a frequency around 1,000
ke and match up on that basis, which gives a more even dis-
tribution of results from an equal capacity viewpoint, although
if you desire to build up the higher wavelengths at the expense
of the lower ones, you may match up at around 500 meters or so.

The three 0.1 mifd. condensers are in one case. The black
lead, common to all three capacities, is represented by the single
bar at left in the diagram, and goes to grounded A minus. The
three red leads represent the respective capacities, and it makes
no difference which red lead goes to any one of the three points,
screen of radio frequency tube, screen of detector or B plus 135
volts.

The 50 millihenry choke coil is copper shielded, and the shield
is grounded.

Tuning Data

The tuning curve of the set will depend of course on the type
of condenser used and on the setting of the equalizers. Assum-
ing the use of the double condenser illustrated, with trimmers
turned in only as little as required to achieve matching at around
1,000 ke, the stations would come in about as follows: 1500 at 8;
1450 at 12; 1350 at 19; 1250 at 26; 1150 at 34; 1050 at 42; 950 at
50; 850 at 61; 750 at 72; 650 at 84; 550 at 98. This line is ap-
proximately midline.

Using a little larger subpanel, a straight frequency line double
condenser of .00035 mfd. capacity could be used, that would afford
equal dial separation for equal differences in frequency. Then
the readings would be approximately 1500 at 8; 1450 at 12; 1350
at 23; 1250 at 33; 1150 at 42; 1050 at 52; 950 at 62; 850 at 72;
750 at 71; 650 at 90; 550 at 98.

[Other illustrations on front cover]
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ADVERTISING RATES

4 consec. 13 consec. 26 consec. 52 consec.

Inser. (ea.) Inser. Ingser. Inser.
1 Inser. 10% 123% 15% 2%

1 $135.00 $131.25 $127.50 $120.00
3 67.50 65.62 63.75 60.00

3 45.00 43.75 42,50 40,00

3 33.75 32.81 31.87 30.00

3 22.50 21.87 21.25 20:00

Y 16.87 16.41 15.94 15.00

1 4.50 4.37 4.25 4.00

Classified advertisements, 7 cents a word; $1.00 minimum; must be
paid in advance.

Advertising Department
Radio World, 145 West 45th St.,, New York, N. Y.
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A Short-Wave
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By Roland Tookle
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NE oi the best ways to enjoy short-wave reception is to have at

O a short-wave set, complete in itself, except that you may be
able to obtain the B voltage from some external source, there-
{ore may omit the B supply.

If there is a stage of audio built in you will be able to listen to
far-distant stations with enjoyable earphone volume. And if you
want to hear the station on the speaker, with the aid of the audio
amplifier in your broadcast set, you can do that quite readily, by
connecting the plate output post of the set to the plate spring of
the detector socket in your broadcast receiver. The detector tube
is removed from the receiver, and, since that tube likely is a 227,
you can put it in the output stage of the short-wave set. However,
this connection can be made to any type of set.

Choice of Coails

The circuit shown in Fig. 1 meets the requirements alrgady‘set
forth. It consists of a stage of tuned radio frequency amplification,
a tickled detector with tuned input, and a stage of resistance-coupled

LIST OF PARTS

Coils

Two sets of precision plug-in coils, four coils to a set, total eight
coils.

One 800 turn radio frequency choke coil

One 50 mlh. copper shielded radio frequency choke coil

One 2.5 volt unshielded filament transformer with red center
tap on secondary

Condensers

Three Hammarlund .0002 mfd. junior midline variable con-
densers

Six .0015 mfd. fixed condensers

One .00025 mfd. fixed condenser with clips

One .00035 mfd. fixed condenser

Resistors

One 100 ohm Electrad flexible biasing resistor

One 500 ohm Electrad flexible biasing resistor

One 0.1 meg. Lynch pigtail resistor

One 5 meg. Lynch pigtail resistor

Two .02 meg. pigtail resistors (20,000 ohms)

Other Parts

One 7xl4-inch bakelite panel with five UY sockets

One walnut finish cabinet to fit

Two REL dials

One AC switch, shaft type

One AC cable with male plug

Four binding posts

Two knobs

One 6/32 screw, 2 inches long

One dozen 6/32 screws and nuts to match

One roll of hookup wire

Two grid clips

wlio frequency amplification. A filament transformer is built in,
so that you have an AC job, less B supply.

Individual tuning of both stages helps mightily, and is the valuable
assistant in making it possible to bring in European stations when
all other conditions are right. The two tuning condensers and
the feedback condenser all are Hammarlund .0002 mfd. variable ca-
pacitances.

The coils used may be of the tube base type or may be of the pre-
cision air-wound type, both models being obtainable with plug-in
bases that fit sockets ordinarily used for UY tubes. The coils in
the two coil sockets are identical, for interchangeability, even though
one winding is not functioning when a coil is in the antenna socket.
For instance, there are three windings, and the antenna coil requires
two, so the tertiary is not used. This fact is well brought out in
the pictorial diagram of the receiver, shown on the opposite page.

The screen grid tube in the first stage is capable of high amplifica-
tion, which fact naturally raises the possibility of its oscillating, but
the value of screen resistor was chgsen so as to operate the tube
just helow the spillover point, when the voltage applied to the high
end of that resistor was 150 volts. So in some few instances, where
the extra 30 volts applied may bring about oscillation, determined by
the plopping sound arising when the cap of the first tube is touched,
a somewhat higher value of resistor may be used here, or the 135
or 150 volts may be used instead of 180 volts.

Not Too Much Noise

The diagrams call for 180 volts, because out of six receivers
tested. five proved dependable and stable under the conditions as
diagrammed, while the sixth oscillated a little in the radio fre-
guency stage, cured by putting 10,000 ohms more in series with the
02 meg. resistor (20,000 ohms). The solution is simple, at all
hazards, and it is advisable to use .02 meg., because if no oscillation
is present in the radio frequency stage, the sensitivity is higher with
that resistance value. The increase in the resistance value, al-
though causing a greater voltage drop, does not affect the detector
materially.

An attractive point about this circuit is that loud signals may be
obtained without an overabundance of noise. It is the common ex-
perience of those who toy around with short-wave apparatus that
noise comes in quite nicely, thank you. Tt is reduced somewhat,
along with the sensitivity, if negative grid bias detection is substi-
tuted for the ordinary grid leak condenser detection, but the state-
ment may be resolved into the simpler one that the general sensitivity
is reduced. The reduction applies as well to the noise as to the

signal.
Needs Two Tuned Stages

Here, we use grid leak-condenser detection, vet it is of the power
type. because of the low value of grid leak, again .02 meg. The
sensitivity does not suffer more than a trifle, the noise level is not
as bothersome as when a leak of the order of megohms is used, "and
carriers can be reduced to signals with excellent ease.

(Continued on next page)
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Noise on Short Waves

By Brainard Foote

HILE all radio sets are subject to occasional noise inter-

ference, short-wave receivers are particularly sensitive on

this point. Whether vou are using a short-wave set espe-
cially built for the purpose, or one of the several forms of short-
wave adapters or converters connected with your regular broad-
cast outfit, the following suggestions will apply.

I believe that the ground connections offer the greater share
of noise sources and it will pay every short-wave fan to ex-
amine the ground system with extra thoroughness. Turn on
the set and set the volume control so the set is oscillating, as in
this condition the set will respond most noticeably to noise
sources. Jump on the floor, move lamps, draperies, cords. con-
necting wires, etc. and note whether there are any tell-tale
clicks in the speaker to help yvou locate loose connections.

Trouble in the Cellar

The cellar offers a prolific source of radio noise, especially so
far as short wave sets go. BX cables that criss-cross and touch
each other, water pipes touching each other, BX cables touch-
ing water and steam pipes, etc., all provide points of uncertain
contact and slight jarring will cause a click in the set. Pipes,
wires, etc. all have a natural wavelength and because of their
average physical dimensions such wavelengths fall in the sphere
of short-wave radio sets. On this account, changes in such wave-
lengths due to changing contacts alter the ground circuit condi-
tions and cause noises.

It is important to use as many ground connections as you
can, as this use results in quieter reception and usually in louder
signals. For instance, run one heavy wire direct to the water
main where it enters from the street. Then in the room connect
additional wires to radiators, water pipes, etc. And in the cellar,
connect other water pipes, steam lines, etc., to the main ground
lead, making sure to provide good contact preferably by solder-
ing wires to each other. It is not possible to solder to water
pipes, etc., so use good ground clamps, first carefully filing or

sandpapering the paint and dirt off the pipes.

In the aerial, too, poor contact and nearness to other wires
may cause noise. Do not use too long an antenna for short
wave work, and you'll get louder results as well as less inter-
ference.

Poor contacts in the set are very bothersome, too. See that

the tubes make good contact in the sockets and that all un-
soldered connections are clean and screwed up tightly.
A defective grid leak is a common source of noise of the rasp-
ing and scraping variety. In short-wave sets high resistance
leaks sometimes employed are more difficult to manufacture and
do nct last as long. Keep an extra grid leak or so on hand and
test it once in a while for the sake of comparison.

The short-wave set is prone to inductive pick up of noise from
the power lines, hum, etc. Keep lamp cords at a distance from
the set, its wiring and the antenna lead-in.

Noises caused by household appliances may be eliminated by
building or purchasing suitable filters and attaching them to the
appliances. Little can be done about interference from automo-
bile engines, electric motors in outside locations, etc.

Improved Reception

If the set malkes a rattling sound as the tube commences to
oscillate, try a different detector tube, as well as a different size
grid leak. A radio man can install a potentiometer system for
handling the grid return lead in the circuit to reduce this effect
greatly and make the detector tube oscillate smoothly.

Long connecting wires in the set and to its accessories are

detrimental unless bhy-pass condensers of about 1 mfd. capacity
are liberally used.
_ Short-wave reception is crammed with fascination for any
listener, and particularly so for those interested in learning the
radio code. Reception i1s tremendously improved by attention to
such details as I have outlined here, and well worth the effort
necessary.

Coil Connections

(Continued from preceding page)

Another poimnt is that tuning the radio frequency stage makes
possible the elimination of crosstalk and crossmodulation. Cross-
talk arises frequently nowadays because of foreign stations being on
waves only shghtly removed from the waves of American short-
wave relay stations. In some parts of the country the nuisance
of this interference with the much-desired {oreign reception is
great, and of course that dire situation is worst at points several
hundred miles or more removed from the interfering transmitter.

It is a phenomenon of short waves that they skip the immediate
locality of the transmitter, and some miles beyond, either leaving
this territory as a dead spot or as an area in which the field in-
tensity about the aerials, in respect to that transmission, is very
feeble. The feebleness comes in handy, for once, because of sparing
some foreign-reception addicts the disappointment of domestic inter-
ference, although it is quite true that a person in almost any part
of the country is likely to run into domestic interference because of
some transmitter located several hundred miles away.

Coils Is Important

Two tuned circuits, by a severe test, just get away with enough
selectivity to make possible the reception of foreign stations without
this iuterference.

An important part in any short-wave device is the coil. Here
two plug-in coils are used for each single range of frequencies,
starting with 200 meters and going down to about 90 meters, then
starting at 92 meters and going down to 50 meters, then starting
at 52 meters and going down to 50 meters, then starting at 29

for Tookle’s Set

meters and going down as far as practical, the depth depending
somewhat on how the set is wired and other considerations beyond
the capacity of the condenser and the number of turns on a given
coil diameter.

Reach 15 Meters, Anyway

One may rely on 15 meters, anyway, provided the detector tube is
keen enough to afford oscillation at such high frequency which is
ot course perfectly practical, provided the tube is a good one. Here
is one position in which you must be doubly certain that the tube
is a good one, and if you have no tester or method of testing the
tube, take it to the dealer. The test to make is of its amplifying pow-
er, for the better amplifier it is, the better oscillator it will be.

The construction is clearly set forth in the pictorial diagram,
while the schematic diagram is serviceable for check-up, and also
for quick reading of connections, which is not possible in regard
to a complete circuit like the present one when dealing with a pic-
ture diagram. The pictorials are important in wiring, but when it
conmes to bird’s-eye viewing, a schematic is the thing.

The coil connections are designated on the schematic to corre-
spond to the actual connections as shown in the pictorial diagram.
Therefore K, HK, G, P and HP refer to socket springs for coils,
and have nothing to do with tube prongs. H stands for heater, G
for grid, and P for plate, K for cathode. HK and HP refer re-
spectively to the heater adjoining cathode and heater adjoining
plate. Watch these connections, for if you do not get them right you
will not be able to tune in Europe.

The set is to be tuned from the top.

Standard Frequencies

In connection with the calibration of the coils it is well to
remember that the Bureau.of Standards station WWYV is trans-
mitting a standard frequency of 5,000 kc. once every week from
1:30 to 3:30 and from 8:00 to 10:00, both P. M. Eastern Standard
Time, almost every Tuesday. The signals are characterized
by long dashes of unmodulated waves and vocal announcement
of the frequency and station at intervals. This transmission
is the most accurate in the United States and may be uspd for
calibrating secondary standards of frequency and of oscillators
such as those described here. To make use of the frequency

Transmitted Regularly

it is necessary to have a receiver capable of picking up the
signals. This receiver may be an ordinary sensitive broadcast
receiver in conjunction with a short-wave conyerter such as
have been described in Rapio WorLb.

This standard signal can be used for calibrating oscillators of
both higher and lower frequencies than the transmission itself.
For getting lower frequencies harmonics of the oscillator under
calibration are used against the standard, and for higher fre-
quencies harmonics of the standard are compared with the
fundamentals of the local.
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Sending on

Micro-Rays

By Einar Andrews
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This illustrates the use of parabolic reflectors for transmitting
waves in a beam and for intercepting and strengthening the
: waves at the receiver. J

[ rapid increase in the number of radio transmitting stations

I and the world-wide clamor for more channels are forcing the

development of the ultra-short waves for communication pur-
poses. An announcement has just been made of successiul
telephone communication across the English Channel between
Dover, England, and Blanc Nez, [France by engineers of the
International Telephone and Telegraph Company on a wave-
length of only 18 centimeters, or approximately seven inches,
with a transmitter which radiated only about one half watt. It
is reported that the received signals were steady and iree of
fading effects.

The new system with which this communication was carried out
15 called micro-ray radio because of the extreme shortness of the
waves and the minute power required. It opens up a wide field for
radio communication because in this region there is practically un-
limited room for expansion. Eighteen centimeters is equivalent to
1,666,666 kilocycles per second and between 17.5 and 18.5 meters
there are 9,260 ten kilocycle channels whereas in the entire broad-
cast hand there are only 96 channels.

Directional Feature

Not only are there many channels in this micro-region but the
waves may be focused and transmitted in a beam so that on any
one frequency it is possible to use many stations without interfer-
ence one with the other. Beams of any number of stations may
cross without setting up any interference just so long as only one
beam falls on the recciving reflector. In addition to the enormous
channel and circuit possibilities the new system offers secrecy since
it would be necessary to intercept a beam in order to eavesdrop.
The micro-ray beams can be transmitted in a much narrower and
intense beam than the longet waves now used in beam communica-
tion. And because of this intensification of the beam, communication
may be carried on over longer distances with less power. The
beam system of conununication is similar to communication with
searchlights. At the transmitting end a parabolic retlector of about
10 feet in diameter is used to concentrate the waves in a narrow,
pencil-lJike beam and at the receiver a similar reflector is used to
concentrate the intercepted portion of the beam on a point at which
the tuner is located. This is equivalent to using a reflecting tele-
scope for concentrating the light from a distant planet to produce
an observable image.

One important application of the micro-ray will be to television.
The frequencv band that can be allowed each station is so wide that
there will be practically no limit to the side hands that may be im-
pressed on the carrier and visual signals of fine detail will be pos-
sible.

The details of the oscillator and receiving systems are not avail-
able at this time. Heretofore, one of the limitations to successful
use of very short waves has been the vacuum tubes, which could not
he made to oscillate at very high frequencies and which could not
he made to receive efficiently due to the comparatively high values
of interelectrode capacities. Neither the capacity nor the inductance
could be made small enough to bring the frequency up to the enor-
mous values. It is expected that the details of the circnits will soon
be availahle.

Why Large Reflectors

The reason such large reflectors are used is that the larger the
1eflector the more of the energy from the transmitter can be col-
tected and transmitted in the beam and the narrower the beam. Also,
the larger the receiving reflector the more of the beam can be inter-
cepted and made effective on the receiving circuit.

Five meter waves are used regularly for communication purposes.
and with certain precautions ordinary radio tubes may be used for

oscillators and amplifiers. Radio amateurs have been assigned a band
of frequencies near 0.75 meter and some work has been done, but due
to the difficulties encountered very little success has been achteved.
Special tubes and other devices will have to be developed to open
up this field. Undoubtedly, the technique developed for the 18 centi-
meter waves will open up the entire spectrum from the present limit
of five meters to below 10 centimeters.

Other experimenters have worked with waves so short as to ap-
proach the red lightwaves in length and they are called quasi-optical
waves. Details of these experiments are still lacking but they will
shortly be revealed hefore the Institute of Radio Engineers, and they
will be reported in Rapio WorLD as soon as they are available.
Tlese waves are of a length measured in fractions of a millimeter.
1f waves of this length can be made practical for communication
there will be enough room for every individual to have a station for
his private use. One of the advantages of such waves is that they
pass through fog just like ordinary light waves pass through window
glass.

Use of Light for Communication

Light waves from the longest infra-red to the shortest ultra-vio-
let have been used for telephone communication over short distances
and it is certain that this field will receive greater attention in the
near future. Af the present time this art has been developed to the
point where telephone communication can be carried on between
any two points in direct line of vision. That is, wherever it is pos-
sible to use light for signalling hetween one point and another it
is also possible to conduct tclephone communication. The photo-
electric cell has made this possible. Now that extremely sensitive
photo-electric cells have been developed it is possible to communicate
over fairly large distances by means of tiny lights of the proper kind.
Of course, it is necessary to employ sensitive amplifiers for intensi-
fying the signals received optically.

Advance of Radio Communication

The successiul telephone communication on 18 centimeters between
Dover, England, and Blanc Nez, France, recalls the first successful
radio commmunication between Dover and Boulogne, France, on
March 27, 1899, when Senator Marconi first succeeded in spanning
the 32-mile distance by means of electric waves and his first suc-
cessful transatlantic signalling by radio on Dec. 12, 1901. In 1922,
after the advent of broadcasting, Senatore Marconi demonstrated the
cfficacy of short waves just below 100 meters before the Institute of
Radio Engineers in New York. Since that time the band between
100 and 10 meters has been developed for communication and it is
already so crowded that more room must be found for additional
applications of radio, and the only virgin territory is that below
5 meters. But that territory is infinite in scope. Thus there is
ample room for the experimenter who wishes to cut himself a niche
in radio for pleasure and possible future profits.

Antenna for 18 Cm. Waves

An interesting point in the 18 centimeter transmission is that the
radiating antenna used was only one inch long. This miniature
antenna was, of course, put in the focus of the parabolic reflector so
that the radiated wave was sent out in a beam. This is similar to
the headlight of an automobile, in which the light filament is located
at or very near the focus of the parabolic reflector. Those who are
not tamiliar with parabolas and paraboloids might think of a head
light and the shape of the polished surface. In this miniature radio
transmitter the diameter of the opening was ten feet. In an auto-
mobile headlight the opening is about 10 inches.

In Fig. 1 is an illustration of how transmission by means of beams
in which a parabolic reflector is used at each end. T is the position
of the transmitting antenna, located at the focus of the parabola.
A property of the parabolic reflector is that when a source of light,
or any other source of waves, is at the focus the waves all pass out
in a parallel beam. Any ray of light, for example, that strikes the
surface at a point back of the source is reflected so that its new
direction is parallel with the axis of the parabola. Also, any ray
of Tight striking the reflecting surface in front of the source is re-
flected in a direction parallel with the axis. If the parabola is short
in comparison with its diameter, there will be some rays of light
which will not strike the surface and they will not stay with the
heam but will spread out.

The receiving reflector is just like the transmitting reflector and
the two are facing each other. The receiving antenna, which should
be just like the transmitting antenna, is located at the focus of the
second reflector, at R in Fig. 1. If the axis of the two parabolas
are coincident the parallel waves in the beam will be intercepted
by the receiving reflector and brought to the focus there to actuate
the antenna.
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Building
a One-Tuber
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[Data on coils and other constants for a one-tube receiver
were published last week in the April 11th issue.. The
schematic diagram appears at the head of this colwmn, while
the pictorial diagram is published this week so that even the
novice will find no difficulty whatever in making the set work
properly.—FEDpIToR]

* ok %

N building the one-tube set that is the subject of this

article, the tuning condenser should be attached to the

front panel first, which is done by removing the slotted
bracket from one end of the condenser and drilling out
the remainder of the rivets, leaving the two holes clean.
These holes will be found to coincide with two countersunk
holes on the front panel. Into these panel holes the twn
flat-head 6/32 machine screws are inserted, with head at
the front of the panel.

A roundhead screw, that holds the lug of the condenser’s
pigtail, will be found obstructive. Remove this screw and
leave the hole blank. The pigtail lug then may be fastened
by means of the upper nut on the left-hand side bakelite
strip on the condenser. This upper nut may be removed
with a screwdriver, the lug put in position, and the screw
tightened against the lug. In this way, also, the pigtail can
be kept free of collision with the moving plates of the con-
denser.

Mounting Condenser to Subpanel

The necessity for mounting the condenser first is that the
front panel mounting screws for the condenser would not

LIST OF PARTS
Coils

One three-circuit tuner for .00035 mfd.
One short-wave parallel coil.

Condensers

One .00035 mfd. tuning condenser.
One .00025 mfd. fixed grid condenser with clips.
One .00035 mfd. fixed condenser.

Resistors

Two 30 ohm filament resistors with two mountings.
One 5 meg. grid leak.

QOther Parts

One A battery switch.

One dial.

One knob.

‘One binding post strip, with four unmarked binding posts.

Two insulated wire leads for battery connections.

One 8x5-inch bakelite front panel.

One 6x4%-inch aluminum subpanel with 4-prong socket
attached. )

One dozen roundhead 6/32 machine screws and nuts to match.

Two flathead 6/32 machine screws, for front panel condenser
mounting.

Four milled bushings.

Six lugs.

TWO SEPARATE
CONNECTIONS
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Circuit Use
ls Manifold

be accessible from the inside, to attach the nuts, if the sub-
panel were in place.

The condenser has two rear brackets. Holes are drilled
in the aluminum subpanel to coincide with the holes in this
pair of right-angle brackets. Then the condenser is fast-
ened down to the subpanel with 6 6/32 machine screws and
nuts.

Now there is sufficient rigidity, and the front panel can
not be rotated in respect to the subpanel. However, the
elevation is uneven. The difference should be taken up
by four milled bushings, aided in two instances by two nuts
for each bushing, and in the two other instances by the
thickness of the bakelite strip used for the four binding
posts. The dimensions for this strip, and location of holes,
were given last week, as were the other dimensional data.
The detail of equalizing the elevation also was fully ex-
plained then.

The elevation of the subpanel will be just enough to clear
the spring of sockets, but if desired these springs may be
bent back a little, although that is not necessary, provided
the wire connections are made through the holes in the
socket springs and then soldered neatly. No large gob of
solder should be used at these socket positions as the eleva-
tion might be exceeded in that way and the assembly might
then pivot on the socket when the set is stood up which
pivoting otherwise will not take place.

How to Use the Pictorial Diagram

Leads are reasonably short, as shown in the pictorial
diagram, but the shorter they are the better, and it is quite
all right to make them shorter than shown, if possibles
because the picture diagram was made with the primary
purpose of clarity of connection and leads. This sometimes
requires that a lead be shown as being longer than it actu-
ally is or need be in the wiring itself.

Connections are few and simple and anybody can follow
them. The only required warning is to observe that two
connections, that seem close to each other because of the
top view necessitated for a picture diagram, are wholly in-
dependent. They must not be made identical nor confused
with each other. This point is stressed in a legend printed
right on the picture diagram, so watch this point carefully.

The parts required are few, the work to be done is
trifling, and the whole set can be erected and wired in about
forty minutes of leisurely procedure. When the set is fin-
ished you have the following:

1 —A one-tube regenerative receiver for bringing in
® broadcast frequencies.

2 —The dial may be calibrated, by loose coupling to a
®  proadcast receiver, tuning both the receiver and the
little set, and drawing a curve on plotting paper, using the
frequencies of the known stations as tuned in on the reg-
ular broadcast receiver, and the corresponding numerical
settings of the one-tube set. Then you will have a cali-
brated oscillator for broadcast frequencies, and will cover
the entire broadcast band.

3 —Experimental work on short waves may be tried,
® condenser of any capacity at hand, even a small one,
say, .00035 mfd.,, from the AC line to the plate. Then the
120 cycle frequency will be the modulation (second har-
monic of the 60-cycle frequency of the line). The modu-
lated oscillator, coupled to a broadcast set under test, will
enable lining up of sections of gang condensers, correct
adjustment of trimmers and calibration of the tested set
in kilocycles. The equivalent wavelengths could be ob-
tained from the 10-30.000 reversible conversion table pub-
lished in last week’s issue, dated April 11th, and indeed
even the frequencies of the broadcast stations, since a com-
plete list of those stations by frequencies was published
m that issue.

4 —Experimental work on short waves may be tried,

® by cutting in a parallel coil, across the tuned sec-
ondary. Data on construction of this coil were published
last week.

5 —The short-wave set-up may be calibrated and modu-
® Jated an dused in the same manner as the broadcast
set-up.
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How Talkies

Will Be Aired

By D. E. Replogle

ITHIN the next few weeks television will definitely pass

irom the purely engineering state to the nascent show-

manship state. With the inauguration of the first radio
talkies studio in New York City, artists and speakers will be
seen as well as heard by the radio audience in homes provided
with a television receiver in addition to the usual broadcast re-
ceiver. The programs will be of such varied and entertaining
character as to provide fresh radio thrills to those who can look
in as well as listen in.

Radio talkies, or combined sight and sound programs, are
made possible by combining the television facilities of the Jeu-
kins Television Corporation’s station, W2XCR, 655 Fifth Avenue,
with the sound broadcasting facilities of the General Broad-
casting System’s station WGBS.

The television transmitter, licensed for an output of 5,000 watts,
operates on 2035 kilocycles or 147.5 meters, while the WGBS
transmitter operates on 1180 kilocycles or 254 meters. The
signals of W2XCR may be tuned in by means of a special tele.
vision receiver with radiovisor for the pictorial component of
the program. Tuning the broadcast receiver to 254 meters pro-
vides the synchronized sound component. The visual and aural
combination is practically the same idea as the present-dav
talkies contrasted with the former silent pictures.

How the Subject Is Scanned

The radio talkies studio, in the same building as the television
transmitter, is not unlike the usual broadcasting studio, with
draperies and other acoustic treatment. However, in addition
to microphones, the performer faces a sweeping heam of light
which scans or analyzes the image to be transmitted.

The beam sweeps the subject in 60 parallel lines at the rate of
20 times or frames per second. This is 1,200 lines per second or
1,200 frames per minute.

The reflected light from the image is picked up by a battery
of photo-electric or light-sensitive cells, sometimes referred to as
electric eyes, which translate the varying amount of light into
corresponding electrical terms. Amplified millions of times, the
electrical terms are impressed on the television transmitter which
propagates corresponding signals.

The scanning mechanism comprises a powerful arc light, a
scanning disc, three lenses mounted on a turret for ready inter-
changeability, adjustable mirrors and stand. The operator can
direct the scanning beam by means of lenses and mirrors, so as
to pick up a close-up, a half length or a full length of the per-
former or performers. By means of lenses of different focal
lengths, the operator can change from a close-up to a long shot
without altering the relative positions of performer and scanner,
which adds greatly to the entertainment possibilities, as in the
case of motion picture technique. The photo-electric cells may
he placed at any angle with relation to the subject, thereby ob-
taining various lighting effects in picking up the reflected light.

The microphone nearby picks up the voice, music or other
desired sounds while the performer or performers face the tele-
visor pick-up.

In addition to direct pick-up of living subjects, the radio
talkies studio is equipped for the transmission of motion picture

films. The film pick-up is based on the same general principle
as the usual picture projector. As the film moves through the
mechanism, it is scanned line by line, a beam of light passing
through the film and on to a photo-electric cell. The film may
be accompanied by synchronized sound or by incidental music
supplied by phonograph records, or again by the voice of an-
nouncer or lecturer describing the action.

Can Send Recorded Talkies

Both microphone and televisor pick-ups must he monitored or
amplified to a given electrical level for uniform broadcasting pur-
poses. This function is carried on in the control room adjoining
the studio and separated from it by large glass windows.

The control room operators listen to the sound component
pick-up through a monitor loudspeaker, increasing or decreasing
the “gain” or strength of the microphone pick-up so as to strike
the happy medium.

Meanwhile, the operators follow the pictorial component of
the program by watching the pictures through the televisor
monitor, increasing or decreasing the gain so as to obtain the
desired brilliancy and contrast for satisfactory transmission.
The amplified sound component is then sent by direct wire to
the WGBS control room and the radio transmitter at Astoria,
L. I, while the amplified pictorial component is sent to the
powerful television transmitter in the same building.

Needs Short-Wave Set and Special Output

Radio talkies may be readily intercepted in the average home
provided with necessary equipment. There is nothing compli-
cated or experimental about the interception of the sight-and-
sound programs, now that refined equipment is available.

In addition to the usual broadcast receiver tuned to 254 meters
for the WGBS signals, a special short-wave television receiver
is required, operating in the 100-150 meter band in which tele-
vision transmitters now operate. The television receiver is tuned
to 147.5 meters, bringing in the W2XCR signals. The televisor
or image-weaving device takes the place of the loudspeaker,
when receiving television signals.

Since at any given instant the subject is illuminated by a
single spot of light the reflection from which is picked up by
the photo-electric cells and subsequently transmitted, while at
the receiving end a single dot of corresponding light value
appears before the looker-in, it is essential that both dots be
exactly at the same point with respect to the entire image.

This function is called synchronization. Fortunately, where
a common AC power system is available, the receiving and trans-
mitting scanners are kept in perfect step by means of syn-
chronous motors electrically geared together. Where different
AC power systems are employved, there are other methods of
maintaining the essential synchronization, including a syn-
chronizing feature included in the television signal.

The change from the former 48-line, 15-picture-per-second
scanning to the present 60-line, 20-pictures-per-second scanning
system of W2XCR and other television stations, provides not
only greater pictorial detail hut also reduces flicker to a negli-
gible minimum.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUT COST!
Address: Industrial Dept.,, RADIO WORLD, 145 W, 45th St., N. Y. C.

SITUATIONS WANTED

21 YEARS OF AGE, wishes
position in research or experimental laboratory,
or ‘with large corporation. Graduate of Bliss
Electrical School and National Radio Institute.
Wide experience in television, sound pictures and
short-wave radio work. Now on test floor of large
corporation. Best of references as to ability and G.
character. E. H. T., Jr., 577 Page Blvd.,, East
Springfield, Mass.

YOUNG MAN, AGE 21, desires position in radio.
Has had more than 7 years’ experience in building
and servicing all types of broadcast sets. Joe
Dennis, 940 Tilden St.,, Bronx, N. Care of
Mazzochi.

EXPERIENCED IN SERVICING. Graduate of
National Radio Institute, age 17 years, would like
connection with radio store in New York City,
as service man or set builder. Willing to start,
at low pay. Joe Sofranko, 90 Greenwich St., New
York City.

YOUNG MAN,

tion work.

and I. R. G

TUTE. Washington,
Three years’

ment.

research work.

National

RADIO TRAINING ASSOCIATION OF AMER-
ICA STUDENT with three years of servicing ex-
perience, wishes position in service and installa-
T. A. test equipment.
do any kind of radio work. Member of J. R. G.
. Will furnish references on request.
Kenneth Smiley, R. D. 2, Carlisle, Pa.

GRADUATE OF NATIONAL RADIO INSTI:

in radio service
Desires position of any kind, that is permanent
and where there is an opportunity for advance-
r Inventively inclined, particularly interested
in Public Address Systems, Sound equipment and
References:
Radio Institute,

W. L. Jones Electric Co., Lufkin, Texas; Knox
Furniture Co., Trinity, Texas.

Burke, Box 654, Trinity, Texas.

experience

RADIO SET BUILDER AND SERVICE MAN.
Age 29. High school and college. Familiar with
short-wave radio. Four years’ experience servic-
ing, design. Reasonable salary; locate anywhere.
E_tar\l{ley Morgan, P. Box 208, Bridgewater,

Willing to

v 21 YEARS OF AGE, colored. Have had two
years’ College work, with a major in Physics and
Chemistry. "Now a student of the R. C. A. Insti-
tute. Very much interested in radio. Would like
to enter the practical radio field, to start as an
apprentice and work up. Elnard Gordon, 821 Osage
St., Leavenworth, Kansas.

Married, age 33.

work.

YOUNG MAN, 19, RADIO OPERATOR COM-
MERCIAL CLASS—desires position as operator
either aboard ship or ashore. Familiar with all
commercial procedure, and competent touch-typist.
Write Harold J. May, 277 Morris Ave., Spring-
field, N. J., or phone Millburn 6.0623-M.

Washington, D. C.
Student No. 180n44;

Address: Wm. S
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Rewinding Transformers

How to Meet Different Voltage

ANY radio experimenters have transformers wound for volt-
M ages not suitable for the latest tubes and they wish to change

them so that thev can use them without the necessity of
getting new transformers. For example, many have transformers
wound for 226 tubes. which takes 1.5 volts, and they now want to
use 227s, 224s, 235s, 245s, and the latest pentode, all of which take
2.5 volts. In other cases they want to change a 5 or a 7.5 voit
winding to 2.5 volts. How can this change be accomplished ?

The change must be based on the principle that the voltages are
proportional to the number of turns. If we know the number of
turns on the primary we can obtain the correct ratio of turns by
computing the voltage ratio. Suppose the primary voltage is 110
volts and we desire a secondary voltage of 2.5 volts. The ratio of
these voltages is 44. The ratio of primary to secondary turns
should be the same. For example, if the number of turns on the
primary is 1,500 the number for a 2.5 volt winding should be
1,500/44, or 34.1 turns. Modifications will be noted.

When Turns Are Unknown

The difficulty of using the turns on the primary as a basis for
determining the number of turns on the secondary is that the primary
turns are not known. But there is a simple way around that dith-
culty. Simply count the number of turns on the secondary as they
are removed, or while they are still in position if that is possible
This number may then be used as a basis for determining the num-
ber of turns to be used on another winding of a different voltage
The proportion is direct. For example, suppose that a 1.5 volt
winding contains 20 turns. A 2.5 volt winding should then contain
33 turns because 1.5/2.5 equals 20/33, very nearly.

The number of turns to use in any case depends somewhat on
the regulation of the winding, that is, on the change in output
voltage with change in current drawn. The direct relation between
the primary and secondary voltages and turns discussed above holds
for the total voltage in the secondary circuit, not for the net volt-
age at the terminals. In some cases it is necessary to increase the
number of turns by a small amount in order to get the correct
output voltage when current is drawn. If the wire used is heavy,
the regulation will be good and it is not necessary to increase the
turns.

If an AC voltmeter is available the voltage across the terminals
should be measured while the full load current is drawn. It the
voltage is too high the turns should be diminished by a factor egual
to the factor by which the voltage is high. If the voltage is too low
the turns should be increased by a similar factor.

Size of Wire

The size of wire to use on the low voltage winding depends
on the current that it is to furnish. It is really the temperature
of the wire that determines it and this not only depends on the
current in the wire but also on the radiation and ventilation. If the
winding is exposed to air and consists of a single layer a higher
current is allowable in a given size wire than when the winding
consists of two or more layers and when the transformer is housed
so that there can be no circulation of air. For exposed single
layer windings it is customary to allow 1,000 circular mils for each
ampere, and for enclosed and multilayer winding it is customary
to allow 1,500 circular mils per ampere.

A circular mil is an area equal to that of circle having a diameter
of 0.001 inch, and the circular mils in the cross section of a wire
is equal to the diameter in inches squared multiplied by 1.000.000.
Or, expressing it differently, it is equal to the square of the diameter
expressed in thousands of an inch. Thus a wire having a diameter
of 0.005 inch has a cross section area of 25 circular mils.

The diameter of different wires and the corresponding circular
mils may be obtained directly from wire tables. Some of these
tables also give the current carrying capacity based on some
arbitrary temperature.

Suppose we wish to make a winding which will carry 16.5
amperes when all the turns of the winding are exposed to air.
We allow 1,000 circular. mils for each ampere and therefore the
wire should have 16,500 circulars mils. If we extract the square
root of this number we get the diameter of the wire expressed in
thousands of an inch. We get 1285, or 0.1285 inch. The nearest
size is No. 8 B & S. If we had allowed 1,500 circular mils per
ampere, as we would have done if the winding had consisted of
more layers than one and if it had been put in a container, the
carrying capacity would only have been 11 amperes.

The wire sizes in the table herewith cover most of the practical
cases for filament transformers and windings.

If the winding contains only a small number of turns it is not
necessary to disassemble the core either to remove the old winding
or to put on the new because the wire may be threaded through the
window. This is facilitated if the total length of wire is estimated
from the length of one turn and a wire of this length is cut off.
Remember it is easier to remove a turn than to add one so that
the wire should be made a little longer than required and the num-
ber of turns may be made larger than necessary in order to atlow

Requirements to Power the Set

CORE
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The core of a shell type transformer showing the position of
the high voltage primary winding and the low voltage sec-
ondary. The primary takes up most of the window space.

for the removal in case the test of the voltage on full load should
prove that it is too high.

It may be that the window space on the core after the old wind-
ing has been removed is not large enough to hold the larger winding
with the heavier wire, it may be that it would be large enough if
the size of wire were reduced. Of course, if it is reduced the current
carrving capacity will not be so good and neither will the regulation.
Chances are that the temperature would be excessive and the voltage
too low if the full current were drawn. The best thing to do in a
case like that is to use the finer wire and limit the current. The
table herewith shows what current should be allowed.

Insulation of Winding

The usual insulation on the wire for low voltage windings is
double cotton covered. Sometimes enamel and a single layer of
cotton serving are used. There is less chance of short circuit be-
tween adjacent turns if cotton enamel wire is used. The enamel
covering is sufficient provided it does not get hot but the cotton
increases the safety factor. After the turns are on and the form
and the voltage has been tested a coating of shellac may be applied.
A better substance is the sticky stuff used for making gaskets in
automobile leak-proof. If there is nothing else available ordinary
friction tape may be used over the winding.

Table of Current Carrying Capacity

Size Current capacity Current capacity
B&S 1,000 CM per Amp. 1,500 CM per Amp.
8 16.5 11.0
9 131 8.7
10 10.4 6.9
11 82 5.5
12 6.5 44
13 5.2 35
14 41 27
15 3.3 22
16 2.6 1.7
17 20 14
18 1.6 1.1
19 1.3 .86
20 1.0 .68
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions sent
in by University Club
Members are answered.
Answers printed herewith
have been mailed to Uni-
versity Members.

Radio University

To obtain a membership in Radio World's University Club, for
one year, send $6 for one year’s subscription (52 issues of Radio
World) and you will get a University number. Put this num-
ber at top of letter (not envelope) containing questions., Ad-

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

Annual subscriptions are
accepted at $6 for 52
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription,
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FIG. 908

The circuit of a 5-tube receiver using 2 volt tubes and designed to be used on a 110 volt DC line.

Series Connected Filaments

WISH to build a small receiver to be used on a 110 volt DC

line. Will you kindly publish a diagram showing the use of

2 volt tubes in a receiver of this kind? Are there any other
tubes that can be used to good advantage?—B. W. V.

You will find such a circuit diagram in Fig. 908. It makes use of
232, 230, and 231 tubes with their filaments connected in series
parallel so as to make the circuit most economical. New heater type
tubes much more suitable for circuits of this type have just been
announced. Since these are heaters they may be connected in the
circuit without taking a lot of voltage from the line that is needed
for the plates. Also, the heater voltage is 6.3 volts so that not so
much energy is wasted in a ballast resistance. This does not mean
that a receiver built with these tubes will be more economical than
one built with 2 volt tubes, but it will be a better set so that there
is really no comparison. Receivers incorporating these tubes will
be described for home use on 110 volts lines, for automobile use on
the storage battery, and for use on 32-volt farm lighting plants.

E I
Curves for 231 Power Tube

LEASE publish curves showing the relation between the grid
voltage and the plate current for the 23! power tube. I am
interested especially in the curve for 135 volts on the plate—
D. W. G.
Such curves are given in Fig. 909. The tube is supposed to take
a grid bias of 22.5 volts, but this curve shows that a better value is
17.5 volts. When the grid is self-biased by means of a bias re-
sistor it is better to allow the full voltage of 22.5 volts.

* k%
Converter Does Not Work

HAVE purchased a short-wave converter but so far I have

been unable to get a peep out of it. The circuit was supposed

to have been tested but that does not help me. What do you
think is wrong ?—T. W. S.

There is a possibility that some lead broke in shipment. If you
cannot find any broken connections chances are that the circuit is
just the way it was when tested. It is quite common that con-
verters don’t work because they are so often connected incorrectly
to the broadcast receiver. There are not many connections to
make but theyymust be made correctly or the converter will not
work. One of the chief troubles is that the converter is not given

HOW TO GET QUESTIONS ANSWERED

UESTIONS of general interest are answered by publication
Q in this department, and the answers invariably are to ques-

tions submitted by members of Rabio WorLD's University
Club. Copies of the answers, in such instances, are mailed promptly
to the tnquirers, so they will not have to wait to see the answers
published in this department. We can not undertake to answer
questions except those submitted by members of the University Club.
For details of acquiring membership in this Club please see notice
printed in the heading of this department.—Editor.

the proper plate voltage. Sometimes the positive lead is connected
all right to some point in the receiver where the proper voltage
obtains, but then the return lead is omitted. A converter should
not be condemned until it has been tested on B batteries, with
both the positive and negative terminals connected. And if the
converter is connected so as to take the plate voltage from the re-
ceiver, it should not be condemned until the voltage on each plate
of the converter tubes has been tested with a voltmeter.

* % %

Need for Battery Circuits

HAVE built two or three new sets recently, two of them

superheterodynes published in your paper. These sets wotked

very well. Down here we need sets that are sensitive and
can reach out and get the stations.

Would you kindly publish a circuit of a superheterodyne set
consisting of seven or eight tubes of the new 2-volt battery
type? About 75 or 80 per cent of the sets used here are bat-
tery-operated. I believe such circuits would be a benefit to
many of the rural people and farmers who have no electric
current and must have battery-operated sets.

Our radio reception down here this Winter has been very
good. Generally beginning in March we have static, sometimes
so bad that we cannot get even the Havana stations only %
miles away. We then have to resort to the short waves. I
have a 3-tube converter made from one of the circuits you pub-
lished. With this converter I have no difficulty in getting most
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FIG. 909
Curves showing the relationship between the plate current
and the grid voltage for a 231 power tube.
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FIG. 910
Nine tubes are used in this superheterodyne circuit, which is one suitable for building a midget set. Complete AC opera-
tion is afforded. The coils L1, L2, L3, L4, L5 ma ybe on one form. There are itwo stages of intermediate amplification,
and two audio, iwth push-pull 245 output. The two other tubes are 280 rectifier and 227 oscillator.

of the short-wave stations in the United States. Two or three
times I have had G5SW in London—L. V.

For your guidance in an AC design the circuit shown in
Fig. 10 may be used. This has a 280 rectifier, 227 oscillator
and first audio, 224 modulator, first and second intermediate
and detector, and 245 push-pull output. The constants corre-
spond to those for a similar circuit published in the April 4th
issue, except that the present circuit does not include a volt-
age regulator tube. As for battery model superheterodynes,
J. E. Anderson is at work on his super, and this will be de-
scribed constructionally for both AC and battery operation,
as well as for 110-volt DC and 32-volt farm lighting plant
operation.

* * *

Obtaining Voltages from a Set

S it not possible to obtain the voltage from a broadcast re-
ceiver, so that a short-wave set may be worked intn the
broadcast receiver, for loudspeaker operation?—J. R.

Fig. 911 shows how this may be done. Since the radio fre-
quency amplifying tubes in the reciver will not be used, it is
permissible to remove them and plug into one of the RF sockets,
so that the heaters of the short-wave outfit will be fed instead.
As for B voltage, this may be ohtained through the plate circuit
of the RF tube socket into which the plug is inserted. Since
this plate circuit has a load on it, a bypass condenser is neces-
sary, but this would be present in the short-wave set, anyhow.
A capacity of 0.1 mid. mav be regarded as minimum for this
purpase, from B plus to grounded B minus. The only other
voltages required are for screens and for bias, hoth being ob-
tained through voltage drops in resistors. The circuit is for
AC sets only, and has a stage of untuned radio frequency ampli-
fication, regeneration detector and one resistance-coupled audio
stage. I there is a five-lead cable on the plug, use only the
three specified wires, i. e, plate and two heaters. The only
objection to this method is the plate load in the broadcast set,
or a voltage reducer, as either mayv be a resistor that the current
to the adjunct must encounter.

o2Ma
L neriae 100 MMFD 00015MFD. O MED.
3
3 N
™~ ™
2° S

BEDIM
bk ]L 5 PRI STl lu
Ll %?% >11 j (E
J6m 0.1MF2

FIG. 911

A method of obtaining short-wave reception, using the circuit

as a set and deriving the voltages from a broadcast receiver,

utiliizng the audio channel of that receiver for loudspeaker
reproduction.

Function of a Ballast

HAT is a ballast resistance?—C. M.
It is a resistance unit the resistance of which varies in
accordance with the amount of current drawn. It is
imtended for maintaining constant voltage drop in the resistor.
* * *

Formulas to Learn

HAT are the principal formulas a radio staudent should

learn?—F. S.

Ohm’s Law for calculating volts, amperes or ohms
from any two of these three constants; the rule for finding the
power from the volts and amperes or from the resistance and
current; formulas for finding the total resistahce of resistances
in parallel or in series; for finding capacity of condensers in
parallel or in series; frequency and wavelength relations
(meters and kilocycles); impedance or AC circuits having
capacity, inductance and resistance; wavelength for resonance
in circuit with given values of inductance and capacity; fre-
quency for resonance in circuit with given values of inductance
and capacity.

Join

Radioc World’s

University Club

And Get Free Question and Answer Service for the Coming
52 Weeks. This Service for University Subscribers Only

Subscribe for RADIO WORLD for one year (52 numbers).
Use the coupon below. Your name will be entered on our sub-
scription and University Club lists by special number. When
sending questions, put this number on the outside of the for-
warding envelope (not the enclosed return envelope) and also
put it at the head of your queries. If already a subscriber,
send $6 for renewal from close of present subscription and
your name will be entered in Radio University.

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sendsng in your queries to the University Department pleass
paragraph and number them. Write on one side of sheet omly.
Always give your University Club Number.)

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.06 for RADIO WORLD for one year (52 nos.)
and also enter my name on the list of members of RADIO
WORLD’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks, and send me my numher
indicating membership.

Citv and State
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A THOUGHT FOR THE WEEK

UM runners on the Massachusetts coast
broke into the swmmer residence
of a New Yorker, installed an elabor-

ate radio plant, which was equipped to send
and receive messages, and were much put
out when State and Federal authorities scai-
tered the crowd to the four or more winds.
There is this to be said for the alcohol deal-
ing gentry: They have the bravado of their
brash concoctions. We'll wager that Captain
Kidd turned wuneasily in his unhallowed
grave if he heard of the occurrence. Kidd
was a weak sister compared with some of
our modern toters of boose cases and sawed-

off shotguns.

Thie Rog U 8 Pua OF
4

The First and Only National Radio Weekly
Tenth Year

Owned and published by Hennessy Radio Publications
Corporation, West 45th Street, New York, N. Y.
Roland Burke Heanessy, president and treasurer, 145
West 45th Street, New York, N. Y.; M. B. Hennessy,
v
H

ce-president, 145 West 45th Street, New York, N. Y.;
erman Bernard, secretary, 145 West 45th Street, New
York, N. Y.

Roland DBurke Hennessy, editor; Herman Bernard,
managing editor and business manager; J. E. Anderson,
technical editor; L. C. Tobin, advertising manager,

Television, Where and

When ?

T is high water mark for the tide of tele-
I vision prophecy. The attraction of the

moon is not the cause. Every now and
then, although not with periodic regular-
ity, the newspapers and magazines are
filled with the quoted prophecies. But in
fact, there is only one prophecy, and it
has to do with the year when television
will become a home entertainment on a
commercially practical basis. Only the
expected time is different. All hands
agree that television will come along.

The tide is high when some station goes
on the air with a regular television schedule
for the first time, or when some broadcast-
ing station undertakes to transmit sound in
conjunction with a televsion transmitter’s
image radiation. Recently in New York
City WGBS announced its participation in
such a venture, soon after two television
transmitters elsewhere had announced regu-
lar schedules. 'The tide rose.

The fact is that none of the prophecies
is any more than any other prophecy: that
is, a mere guess. A man is not necessarily
a better guesser just because he may be
associated with some company that is under-
taking television work. On the other hand,
the set manufacturers, faced by an economic
situation anyway, dislike these television
prophecies, because deemed to discourage
the purchase of present model sets.

“T'll wait for television before I buy a
new set,” is one statement that set manu-
facturers don’t like, and they quite correctly
explain the foolishness of such delay.

On the opposite fence we find the “just-
around-the-corner” enthusiasts. Anybody as-
sociated with the manufacture of television
kits, sets and accessories, may be expected
to state that television is “just around the
corner.” How definite is this? How can
anything be “just around the corner,” year
in, year out?

At present television is experimental. No-
body knows when it will become commer-
cially practical, even though a noted .engi-
neer or a famed executive, acting on the
impulse of a gay banquet moment, may esti-
mate the very date and hour. And who can
blame even a dignified executive for be-
coming prognosticative, what with all the

fortune-telling and astrology with which the
air reeks?

Meanwhile television is going forward
steadily, slowly, lives its life in the labora-
tory, and strains the leash with the yearn-
ing for wider and greener fields.

This Young Radio Life

ABY'S life to-day is an enlivening
B abundance of radio. Born into a world
filled with reception, the infant soon
finds that hearing the radio becomes a part

of the ritual of life.

Even in its crib, at those early stages of
life when sleep takes up twenty-two hours
a day, the infant gets its breezy gushes of
radio reception, usually steppy music. It is
assumed by parents that music that enlivens
them reacts likewise on the mite in the crib,
who otherwise might be bawling. The first
year scarcely has gone before the lusty
terror to the household crockery can dance
for company, to the tune, say of “The In-
ternational Rag.” Try to get the diapered
amateur to dance without music!

At about the same time words in asso-
ciation begin to have some signifiance to
the child. At a year and a half he or she
may be expected to recognize that Uncle
Don, asking “How's mamma?” and “How's
papa?”’ is saying something about the two
persons around whom the child’s world is
built.

Recognition of repeated tunes is an early
sign of dawning intelligence. The little
dance gets an impromptu start as the sig-
nature song is sung or played. But it must
be a lively one. “The Perfect Song,” used
by Amos ’n’ Andy, does not naturally set
a tiny feet moving. Music that makes the
little folk dance also takes on heirloom
value for adults, for that very reason. Spon-
sors of programs who want their indentity
and offering to stand out as in bas relief
during the hours of children’s wakefulness
might bear in mind this juvenile dancing
value.

The word “radio” itself is a teaser to
struggling artists in first words. Strangers
cannot understand what is wanted when
what passes for the word “radio” is spoken.
The gesture alone saves the outsider from
humiliation.

New Corporations

Nakken Sound Products, inotion picture appara-
tus—Atty. W. L. Morris, 258 Broadway, New
York, N. Y.

The Radio Shoppe Maple Shade, radio equip-
ment—Atty. Joseph & Lowe, Camden, N. J.

Brown-Miles, radio broadcasts—Atty C. W,
Davis, 11 West 42nd. St.,, New York, N. Y.

Mager’s Music Shops, radios—Atty. E. Spector,
25 West 43rd, &t., New York, N. Y.

Radiocraft Publishing Corp.—Atty. J. M. Herz-
berg, 342 Madison Ave.,, New York, N. Y.

Astor Radio—Attys. Hyman & Hyman, 103
East 125th St., New York, N. Y.

Edison Radio Stores--Atty L. D. Schwartz, 150
Nassau St, New York, N. Y.

Rothbaum’s  Auto and Radio Supply—Atty. F.
T. Boelker, Lindenhurst, N. Y.

Vocamat Corp., New York, N. Y. sound re-
‘cording devices—United States Corporation Co.

Bellaire Radio Shop—Attys. Lipston & Blank,
472 Gates Ave., Brooklyn, N, Y.

lenﬁy Radio Shop—Atty. C. Altman, 475 Sth
Ave.. New York, N. Y.

Murray Radio and Electric Engineering. Elec-
trical machinery—Atty. A. Kushner, 1,457 Broad-
way, New York, N. Y.

Kilster Corp., Newark, N. T, radios—Corpora-
tion Trust Co.. Dover, Del.

_Green’s Radio and Auto Electric Service,
Kearny, radio_supplies—Atty. Anthony A. Cicchino,
Newark, N. Y.

The Maxum Corp.. Philadelphia, radios—Cor-
1]))()riat10n Guarantee and Trust Company, Dover,

el.

MAKES DRY BATTERIES

Philco now makes dry batteries. The bat-
teries are a 4l4-volt C battery, a 45-volt
standard B battery and a 45-volt extra
heavy-duty B battery. C. E. Carpenter has
been appointed manager of the company’s
tube and dry battery division. Hijs headquar-
ters will be at Philco’s main offices in Phila-

delphia.
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How He Solves Fading

HE news article headed “Fault

Found With Supers,” containing an

interview with Mr. Warner in March
28th issue of Rabio WoRLD, is exceedingly
interesting and if Mr. Warner is correct
it demonstrates another advantage of the
old DC days over the modern AC era.

My radio experience began in 1924 and,
owing to the construction and surround-
ings of our Michigan home it was prac-
tically impossible to use any overhead
aerial. This made is necessary to confine
my receiver assembly to supers operating
on loops. We always had two, working
in adjoining rooms, with a large archway
between. Frequently they would both he
operating at the same time, sometimes on
one station and sometimes on two. We
found this was the only way to overcome
fading and when one is located at con-
siderable distance from the transmitter
this is quite essential when listening to
spoken programs. The more important of
these programs were sent out on chains
and we would tune one receiver to one
station and the other to some other sta-
tion on the same chain. We never caught
them both fading at the same time.

No particular attention was paid to
making the sets selective at the input end
and the coils of many of the best of the
sets were simply in bakelite cases. Shield-
ing was unknown.

And the sets never squealed.

My son operated his receiver at his
home across the street and I had one al-
ways going when working in my shop in
the garage back of the house. All four
could be operated without any thought
of the others. And they never suffered
from one another’s interference. It was
always something else—and there was
plenty of something else in those days.

Incidentally, I used to try to get definite
constructive information about loops but
never succeeded until I read “Effective-
ness of Loop Antenna” in Radio Uni-
versity, March 28th issue.

A, B. GARDNER,
Box 296, Coconut Grove, Fla.

Literature Wanted

Readers desiring radio literature from
manufacturers and jobbers concerning stand-
ard parts and accessories, new products and
new circuits, should semd a request for pub-
lication of their name and address. Send
request to Literature Editor, Rapio WorLp,
145 West 45th Street, New York, N, Y.

Reed Barton, 1718 Ridge Ave., Coraopolis, Pa.

Wm. J. Meritzer, 625 Woodbourne Ave., Pitts-
burgh, Pa.

ch Ifl Nelson, 1248 Watson Ave., St. Paul, Minn.

Willard H. Rhodes, 1050 Ibispo Ave., Long
Beach, Calif,

Len Morrison, 3 Inwood Ave., Toronto, Ont.,
Canada.

Louis Berjeau, 2345 Broadway, New York City.

P. R. Swan, 2801 Ohio Ave., Topeka, Kans.

Wm. Irvin, Radio Service, 51 State St.,
Portland, Me.

Georgez(_}iles, 1707 Idaho St., Toledo, Ohio.

Harry Zian, 70 West End Ave., Brooklyn, N. Y.

Jack B. Schneider, Garwood Radio Lab., 17
Center St., Garwood, N. J.

Merton Ailes, 33 Spring” St., St. Johnsbury, Vt.

James B. Alexander, Jr., 915 N.  Leithgow St.,
Philadelphia, Pa.

Chas. J. Busby, 2275 Tyler Ave., Fresno, Calif.

Ray Gromentz, Jr., 144 Emerson St., Roches-
ter, o o
Herbert C. Luther, Phoebué, Va,

J. Scoger, 406 Milverton Blvd., Toronto, Canada.

A. Ross, M.D., Ponds Merigomish, N. S., Canada.

L. H. Veach, ¢/o Sou R. R., Union Station, Co-
lumbia, S, C.

Hirtgex’ E. Winter, 417 Monroe St., Allegan,

cia.
Hérold L. Ross, 518 N. Elm St., Greensboro,

CWm. E. Marshall, 64 Linden Ave., Malden,
Mass.
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$10,000,000 IN
STEEL ORDERED
FOR RADIO CITY

A contract for the structural steel to be
used in the erection of Radio City in New
York has been signed by the engineers
and builders representing John D. Rocke-
feller, Jr. The order was placed with the
U. S. Steel Corporation and is for 125,000
tons costing about $10,000,000. This is
the largest order ever placed with the
company, according to James A. Farrell,
President of the Ugnited States Steel Cor-
poration.

The immensity of the order is indicated
by statistics supplied by the Rockefeller
enginers. The steel will make up from
5,000 to 6,000 carloads, and if the steel
were placed end to end it would extend
700 miles, or if the steel were rolled into
rails and laid down as a railroad it would
extend from New York to Chicago. The
quantity of steel is three times as great
as that required for the Empire State
building and two and a half times as great
as that needed for the Hudson River
Bridge.

The Contracting Parties

The contracting parties were Post &
McCord for the U. S. Steel Corporation
and the Metropolitan Square Corporation
for the Rockefeller interests. Post & Mc-
Cord, represented by Andrew J. Post and
Robert C. Post, agreed to furnish and
erect the steel, which will be furnished
by American Bridge Co., a subsidiary of
the U. S. Steel Corporation, and will be
rolled by Carnegie Steel Corporation,
another subsidiary. Acting for the Met-
ropolitan Square Corporation were John
R. Todd, James M. Todd, Hugh S. Rob-
ertson, Webster B. Todd, and J. O. Brown,
of Todd, Robertson, Todd Engineering
Corporation, and Todd & Brown, Inc,
managing engineers and builders for Mr.
Rockefeller.

Excavation Begins in June

The project will mean employment for
8,000 to 10,000 men and among these about
1,000 structural steel workers will be
needed and about 200 engineers, drafts-
men and checkers to supervise the work.

Lawrence A. Kirkland, attorney for the
Metropolitan Square Corporation, said,
after the signing of the contract, that it
was hoped that excavation would start in
June and that the erection of steel would
begin in November and that the first
building would be completed in the Fall
of 1932.

Control of WJKS
Passes to R. L. Atlass

Ralph L. Atlass, formerly vice president
and general manager of WBBM. Chicago.
purchased a substantial interest in the John-
son-Kennedy Radio Corporation, operating
WJKS, Gary, Ind.

Harry Cohen, for thirteen years an adver-
tising executive on the Chicago “Tribune”
and later business manager of the Chicago
“Daily Times,” has been apointed vice-
president and business manager of WJKS.

Mr. Atlass will be general manager. He
recently purchased controlling interest in
WLAP, Louisville, Ky.

STAR ON KDKA TOWER

Neon lamps in the form of a star on top of
the new KDKA antenna at Saxonburg, Pa.,
warn aviators. The red glow of the neon tube
can be seen through fog through which more
brilliant light would not penetrate.

TUBE BATTLE
IN LAST STAGE

Washington.

Chief Justice Hughes announced from
the bench that the Supreme Court of the
United States has consented to review
the controversy between the DeForest
Radio Company and the General Electric
Company over the validity of the General
Electric Company’s patent covering vac-
uum radio tubes. A petition for a writ
of certiorari, by which review was sought,
was granted by the court.

The patent in suit is the Langmuir pat-
ent, No. 1558436. Before that patent was
granted the DeForest Company, under its
own patents, manufactured tubes sub-
stantially like those of the Langmuir
teaching, it was claimed, except that they
were gaseous. The Langmuir tubes are
vacuum tubes. With the development of
the vacuum tube and its_adoption into
general use the DeForest Company began
manufacturing them. An infringement suit
was instituted by the General Electric
Company, owner of the Langmuir patent,
and the defense raised the question of the
patent’s validity.

In the proceeding in the District Court
for the District of Delaware, Judge Mor-
ris held the patent invalid. On appeal to
the Circuit Court of Appeals for the
Third Circuit, that court first ruled that
the patent was invalid, adopting the
lower court’s opinion, with Judge Buf-
fington dissenting . But upon rehearing
of the case, the Third Circuit Court, in
an opinion by Judge Buffington, and con-
curred in by Judge Davis, reversed the
District Court and held the patent valid
and infringed, Judge Wooley dissenting.

FAN LETTER LEADS TO ALTAR

Theo Alban. National Broadcasting
Company tenor, is one radio artist who
made capital of a fan letter. Baroness
Esmee de Laudin once wrote him a con-
gratulatory note. Two years later they
were married.
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SYNCHRONIZED
SENDING GIVES
SOME TROUBLE

The synchronization experiments now
being conducted by the National Broad-
casting Company with stations WEAF
and WJZ, New York; WBAL, Baltimore,
and WTCI, Hartford, are successful in
so far as the mechanical problems are
concerned, and the stations have been
completely synchronized, according to
C. B. Jolliffe, chief engineer of the Radio
Commission.

From the listeners’ point of view, how-
ever, they have not been so successful,
for there has been considerable interfer-
ence and many complaints have been re-
ceived by the commission, he added.

In certain areas synchronization has in-
creased the fading, which at this time of
the year is serious. The tests have proved
that service area has been improved but
that in some localities it has made con-
ditions worse.

Near Baltimore there is an especially
bad reception area at this time, Dr. Jol-
liffe said.

WJZ synchronizes with WBAL and
WEAF with WTIC. This synchroniza-
tion enables WBAL and WTIC to operate
full time. Both these stations are as-
signed to 1,060 kc. channel on a time-
sharing basis. [Each station broadcasts
on the 1,060 kc. wave during its allotted
time, while the one not using the wave
broadcasts on the wave of either WEAF
or WJZ. Thus, when WTIC uses the
1,060 kc. wave, WBAL is synchronized
with WJZ, using WJZ's wave and pro-
gram, and when WBAL uses the 1,060
wave, WTIC broadcasts on the wave of
WEAF, using WEAF’S program.

Short Waves the Most
Important to Marconi

In an interview in London, Guglielmo
Marconi discussed the study of short-
wave wireless which he intends to carry
out on his yacht, Elettra, in a short time.
In a special cable to the New York
“Times” he was quoted as saying :

“The short wave is the most important
thing in wireless. It has revolutionized
everything. If we can probe the secrets
of the ultra-short waves the possibilities
will be extremely interesting. But we have
not done so yet.”

He pointed out that below six meters
the signal travels only a short distance
and that they do not follow the path of
the somewhat longer waves which go up
to the Heaviside layer and then are re-
flected back to earth at distances far be-
yond the horizon, With the ultra-short
waves communication is practically lim-
ited to places within sight of each other,
he said. The short waves, he said, do
not penetrate hills nor do they get around
them. His present research deals with
the problem of using the short waves
over greater distances.

CALLS RADIO STABILIZER

Broadcasting is the greatest cultural in-
fluence in American life today, while the
influence of the announcer will affect
American thought and speech for years,
according to Don E. Gilman, Pacific coast
division vice president of the National
Broadcasting Company.

“Radio’s most positive effect lay in
stabilizing business during the recent de-
pression.”
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Canadian Stations by Call Letters

Call Owner Location M. Kc. Watts Call Owner Location M. Kc. Watts
CFAC The Calgary Herald....Calgary, Alta......... 434.8 690 500 EIIE(C:'? L’né\cou]\‘erLD(}y. Province (\—)anlcou\ex B: Ciiuns 411.0 730 2250
eSoleil, td a a0 uebec, Ue.......... 340.9 880 Y2
gFIé,O & £ Lifmergy PLtd'“é““;:I,t'_JOhn’ Ne 13 SRRl 8;’8 ::OO CKCK Leader Pub. Co. Ltd..... Regina. ;:?ask ......... 3125 960 500
FCA Star Pub. & Prtg. Co...Toronto, Ont.......... 357.1 8 00 CKCL*  The Dom. Battery Co...Toronto. Ont.......... 517.2 580 500
CFCF Canadian Marconi Co....Montreal, P. Q....... 291.3 1030 500 CKCO Dr. G. M. Geldert....... Ottawa, Ont.......... 337.1 890 100
CFCH Northern Supplies Ltd.. North Bay Ontario.. 250.0 1200 50 CKCR John Patterson........... Waterloo, Ont........ 297.0 1010 50
CFCL The Dom. Battery Co.. Toronto, Onteeensenann, 517.2 580 500 CKCV G. A. Vandry............ uebec. Que.......... 3409 880 50
CFCN Wstrn. Broadcasting Co..Calgary, Alta .. 4348 690 500 CKFC United Church of Can.. ancouver BRCHT aas 411.0 730 50
CFCO Victoria Broadcasting  Chatham, Ontario.... 247.9 1210 100 CKGW Goorderham & Worts. Ltd. . Bowmanville, Ont.... 434.8 690 5000
CFCT Weslan Ontario.......... Victoria, B. C........ 76.2 630 500 CKIC Adadia University........ Woliville, N S....... 297.0 1010 50
CFCY The Island Radio Co....Charlottetown, P.E.I. 3125 960 250 CKLC Alberta Pac. Gr. Co. Ltd. Red Deer, Alta....... 357.1 840 1000
CFJC D. 8. Dalgleish & Sons, CKMC  R. L. MacAdam.......... Cobalt, Ont........... 247.9 1210 15
Ltd, ..o, Kamloops, B. C...... 2679 1120 100 CKMO Sprott Shaw Radio.... ... Vancouver. B. C...... 411.0 730 50
CFLC Radio Assoc. of Prescott Prescott, Ont......... 297.0 1010 50 CKNC Can. Nat. Carbon Co. Ltd... Toronto, Ont......... 517.2 580 500
CFNB James S. Neill & Sons, CKOC Wentworth Radio & Auto
TAd. o, g 0. B Fredericton. N. B.... 2479 1210 500 Supply Co. Ltd........ Hamilton, Ont........ 267.9 1120 50
CFQC The Electric Shop Ltd...Saskatoon, Sask...... 329.7 910 500 CKOW Nestles Milk Products
CFRB Rogers Majestic Corp Gl =Yoo= oood Toronto. Ont.......... 357 840 500
Pt A ex 15 18 ASxracaas King York Co, Ont. 3125 960 4000 (Uses CFCA, Star Publishing Co. Ltd., Toronto, Ont)
CFRC Queen’s University....... Kingston, Ont......... 3226 930 500 CKPC Metal Shingle & Sid ling
CHCA The Western Farmer....Calgary. Alta......... 434.8 690 Co. Ltd. ............... Preston. Ont......... 247.9 1210 25
(Uses CJCJ, The Albertan Publishing Co. Ltd., Calgary, Alta) CKPR Dougal Motor Car Co...Port Arthur, Ont..... 337.1 890 50
CHCK W. E. Burke............ Charlottetown, P.E.I. 312 960 CKUA University of Alberta... Edmonton, Alta...... 517.2 580 500
CHCS The Hamilton Spectator Hamilton, Ont........ 267.9 1120 10 CKWX A. Holstead & Wm.
CHCT G. F. Tull & Ardern, Ltd. Red I)eer, Alta....... 357.1 840 1000 Hanlon  ..oae-. . sdaiin Vancouver, B. C..... 411.0 730 100
(Uses CKLC, The Albcrta Pacific Grain Co, Red Deer, Alta.) CKX Manitoba Tel. System...Rrandon, Man. 555.6 540 500
CHGS R. T. Holman, Ltd......Summerside, P.E.I... 267.9 1120 100 CKY Mamtoba Tel. System...Winnipeg. Man 3846 780 5000
CHLS W. G. Hassell........... Vancouver, B. C...... 411.0 730 50 CNRA C N. R..ccinomsnssmmniis Moncton, N. B 476.2 630 500
(Uses CKCD, The Vancouver Daily Province, Vancouver, B. C.) CNRC C.N.R.........oocvvnnnn. Calgary, Alta. 4348 690 500
CHMA Christ. & Miss. Alliance Edmonton, Alta...... 517.2 580 250 , Calgary Ierald, Calgary,
CHMI. Maple Leaf R. Co. Ltd..Hamilton, Ont........ 340.9 880 50 CNRD C. N. R..........oovvuen. Red l)eex, Altam: e e 3 357.1 840 1008
CHNS Halifax Herald, Ltd..... Halifax, N. S........ 329.7 910 500 ta Pacific Grain Co., Red Deer, Alta.)
CHRC E. Fontaine............... Quebec, Que.......... 465.1 645 100. CNRE = C. N. R..cc.com.soabde-nis Fdmonton, Alta....... 322.6 930 500
CHWC R. H. Williams & Sons..Nr. Pilot Butte, Sask. 312.5 960 500 unonton Journal, Edmonton, Alta.)
CHWK Chilliwack Broadcasting CNRH ......Halifax, . Sh. s s 329.7 910 500
Co._ Ltdavs.drsssis i tor Chilliwack, B. C..... 451.1 665 100 x Herald Ltd Halifax, N. 8.
CHYC Northern Elec. Co. Ltd..Nr. St. Hyacinthe, Que. 411.0 730 5000 CNRL C.N.Rotiiiiiiiiiiiiaanns Strathburn, Ont...... 329.7 910 500
(Uses CKAC, LaPresse Publishing Co. Ltd., Moxmeal Q) ) (Uses CJGC, London Free Press & Ptg. Co. Ltd., Strathburn, Ont.)
CJBC Jarvis St. llap Church..Toronto, ) TS 34.8 CNRM C.N R......e.oviiiaa. Montreal, Que........ 411.0 730 5000
(Uses CKGW, Gooderham & Worts, Ltd., Bowmanwlle Ont) (Uses CK AC, LaPresse Publnshmg Co. Ltd., Montreal, Que)
CJBR Sask. Co. Oper. Wheat CNRO  C. N.R................... Ottawa, Ont.......... 500.0 500
Producers, Ltd......... Regina, Sask......... 3125 90 500 CNRQ C N R ................... Quebec. Que.......... 340.9 880 50
(Uses CKCK, Leader Publishing Co. ‘Ltd.. Regina, Sask.) (Uses CKCV, G. A. Vandry, Quebec. Que.)
CJCA The Edmonton Jour. Ltd. Nr. Edmonton, Alta.. 3226 93 500 CNRR C. R . Regina, Sask......... 312.5 960 500
CJCB N. Nathanson............ Sydney, N. S........ 3409 880 50 (Uses CKCI\ Leader Pubhshmg Co. Ltd., Regina, Sask.)
CICJ The Albertan Pub. Co. CNRS C.N.Ro..........o.. askatoon, Sask...... 329.7 910 500
It AN eorrm et bdis b e e Calgary, Alta........ 434.8 690 500 (Uses CFQC The Electric Shop, Ltd., Saskatoon, Sask.)
CIGC London Free Press & CNRT (N6 {Roonoooomn. M oo Toronto, Ont..ob.sesis 357. 840 500
Printing Co., Ltd...... Strathburn, Ont...... 3297 910 500 (U'ses CFCA Star Publishing & Ptg. Co., Toronto. Ont.)
CIGX The Winnipeg Grain Ex.. Yorkton, Sask.... ... 476.2 630 500 CNRV 7\ ................... Vancouver, B. Crog 291.3 1030 500
CJoC Harold R. Carson... "Lethbr ldge, Alta...... 2679 1120 50 CNRW C ................... Winnipeg. Man....... 384.6 780 3000
CJOR G. C. Chandler .Sea Island, B. C..... 247.9 1210 500 (Uses CI\\ Manitoba Telephone System Winnipeg. Man.)
CJRM J. Richardson & Sons, .. Moose Jaw, Sask 500.0 600 500 CNRX C o 0g 0 e oriqo Mg o Toronto, Ont......... 312.5 9 4000
CJRW I Richardson & Sons, Ltd Fleming. Sask........ 300.0 600 500 ;i (Uses CFRRB, Rogers Majestic éorp Ltd Toronto, Ont.)
CJRX J. Richardson & Sons, Ltd.. Middlechurch, Man.. 25.6 11720 2000 CPRY C. P o'l ge. T sl Bowmanville, Ont..... 434.8 690 5000
CJSC The Evening lelegram Toronto, Ont.......... 4348 690 (Uses CKGW, Gooderham & W orts, Ltd., Bowmanville, Ont.)
(Uses CKGW, Gooderham & Worts, I.td., Bowmanville, Ont.)
CKAC LaPresse Pub. Co. Ltd..Nr. St. Hyacinthe, Que. 411.0 730 5000 * The call CFCL is used by this station during Sunday broadcasts only.

[The list of Uniled States broadcasting stations by frequencies,
with full details of call, owner, location, power and time-sharers,
was published in the April 11th issue, and comprised nine full pages.

The list of short wave stations of the world,

waves given, was printed in the March 28th issue, giving the hours

by frequency, with
to vou /vmm/n‘l\v]

on the air for all time zones in the Western Hemisphere.
to the shorl-wave list appeared in the April Ath issue.
the March 28th, April 4th and April 11th issues to Radio World, 145
West 45th Slreet New York, N. Y., and the copies will be mailed

Additions
Send 45¢ for

ADVERTISERS!

azine edition. It is not an additional or

in the month, dated May 2.

this field. RADIO WORLD at $150.00 a
advertising buy.

RADIO WORLD, 145 West

RADIO WORLD’S MONTHLY SPECIAL

The publishers of RADIO WORLD are issuing each month a special mag-

unit of RADIO WORLD'’S regular series of fifty-two issues a year.

The first in this monthly series was RADIO WORLD’S April Special and
was issued last week. The May Special will be published during the first week

Thus RADIO WORLD affords an opportunity to advertisers who use only
monthly magazines to be represented in the RADIO WORLD SPECIAL with
the added advantage of a twelve-time rate.
of the regular fifty-two time discount of 20% can do so by running a one-inch
rate holder for the other weeks of the month.

Our regular rate card in force—and we believe these rates are the lowest in

CASH IN ON

separate issue, but is published as a

Those desiring to take advantage

page and $5.00 an inch is a wonderful

45th St., New York City.

LOUl& Al YOUR WRAPPER
You will see by the date thereon when
your subscription for Radioc World ex-
pires. If the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription

PHONOGRAPH PICK-UP—Made
by Allen-Hough. $3.32. Guaranty
Radio Goods Co., 143 W. 45th St.,
N. Y. C

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

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

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.

wwWw americanradiohistorv com

2-Volt Battery
MIDGET

Two coils @ .50...$1.60 One 50 meg. @... .30
Two 800-T chokes Alum. subpane! ©® 4.3C
@ .50 ............ 1.00 Four UX sockets
One 50 mlh. @..... .57 @ 20 ........... .80
One AT trans..... 1.50 4-lead cable ...... .50
Two equalizers @ Two hmdmg posts
85 00 @ 0 L, .20
One 6C mmid. Ham. .57 Two twm assem-
One double .00035 blies @ .25....... .50
(BID) oW 1.20 Two Benj. switches
Three 0.1° mfd.. .57 2.5 e .50
Two .00033 ﬁxed @ Two knobs @ .12. .24
O One roll hookup
Three 4 ohm., mtg. wire @ ......... .25
............ .36 Two grid clips @
One 1.3 ohm @.. A8 04 L .08
One .25 meg. @... .30

Order what parts vou desire, or all parts
al $16.02.

Short-Wave
AC Circuit

Use the official parts that Tookle used.

Complete parts, mcluclmg filament transformer
and de luxe precision coils, at least 15 to more
than 200 meters, quickly obtaimrable.

All parts, less coils, Cat. TSW © $I5.

Set of eight precision coils, Cat. 2-DX-4L ©® $12.

Set of six tube-hase type coils, 30-150 meters,
for this circuit. Cat. IA-TBL ® $3.

GUARANTY RADIO GOODS COMPANY

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

BRACH RELAY—List price $4.50;
our price 99c. Guaranty Radlo

Goods Co., 143 W. 45th St,, N. Y. C.
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U. S. BROADCASTING
STATIONS BY FREQUENCY

HE April 11th issue contained a complete

and carefully corrected list of all the broad-

casting stations in the United States. This
list was complete as to all details ,including fre-
quency, call, owner, location, power and time
sharers. No such list was ever published more
completely. It occupied nine full pages.

Two extra pages in the April |1th issue were
devoted to a conversion table, frequency to
meters, or meters to frequency, 10 to 30,000,
entirely reversible.

Possess yourself with these two records, as
they are highly accurate and vasluable. This
you may do by sending t5¢ for a copy of
the April 11th issue.

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

Hammarlund's precision 0005 mtd.
condenser, removable shaft; excel-
lent for calibrated radio fre-
quency osciliators, short-wave
converters and adapters and TBF
or Superheterodyne broadeast re-
celvers. Lowestl loss eonstruction.
rigldity; Hammarlund's perfectios
throughout.

Order Cat. HAM-BFL. st price
$5.50; net nrice......... .$3.00

GUARANTY RADIO GOODS CO.
143 West 45th St., New York. N. Y.

RF CHOKES

HONEY COMB TYPE

800-turn duolateral wound radio frequency choke, induct-
am:e‘ 60 millhenrys, DC resistance 75 ohms. The dis-
tributed capacity 1s so low as to bo negiigible. The
choke, therefore, may be used as plate circuit or grid
circult load, even In short-wave sets and converters, and
will provide estremely high sensitivity with a low order
of nolse level. duc to filtration by the choke. Sultable
for antenna input (grid of first tube to ground) or for
filtration of plate and screen grid clrcults with condenser
of 0.1 mfd. to ground (extra).

The choke is wound of green silk covered No. 38 wire on
a pierced doweal, with bakelite base accommodating two
rivoted lugs. Contact 1s perfect. The dowel dlameter {s
% inch. the hole through it (which may be used for
mounting device) passes 10/32 screw. The extreme coll
diameter 1s only % inch. The distance betweon lug tips
1s 1% lInches. The dowel protrudes % inch beyond the
bottom to prevent shorting where mounting is done on a
metal sub-panel. No patticular polarity of connections
need be observed.

Two of those chokes may be used with an lsolating
condenser of .00025 mfd. or higher capacity for radlo
frequency coupling In broadeast sets for amplification
peaked broadly around 600 meters to make the total
amplification more uniform and obviate the ‘‘rising_char-
acteristic” of tuned radlo frequency ampiificatlon. 12 ma
maximum current rating. Order Cat. CH-8300 @.. 50¢

DETECTOR TYPE

For detector circult filtration,
the radlo frequency.
so it will not go through the
audlo channel. use 3 50 mill-
henry copper-shielded RF
choke. This i3 supplied with
mounting bracket and two In-
sulated wire leads. Ne par-
ticular poiarity need be ob-
served. ‘This choke is wound
of extrn heary wire. and its
DC resistance will not show up
on the usual type _ohm
meters. Order Cat.
(25 ma maximwn current r;;-

ing) @ ...

VOLUME CONTROL TYPE

receiver 1s 1o be huilt to incorporate automatlc
vol‘l?x:r:o:lml. the shielded choke, ronsisting of two closely
coupled separate windings, may be used. Connect one
winding (yellow leads) from detector plate, 1o the
audie input. Connect the two other leads (red and black)
as follows: Black to the slider of u potentlometer (400
ohms up. without 1imit), red to the jolned grid and plate
leads of & 227 tube used as automatic volume control. Con-
pect cathode of that tube to ground (B minus). and tne
grld returns of coila In controlled tube or tubes to arm
of the potentiometer. Put 1 mfd from arm to ground.
Order Cat. DW-SHCH (marximum current rating. 25 n‘;;)t

denser. Cat.

DIRECT RADIO COMPANY
143 West 45th Street New York City

RESISTORS

and Mountings

Plate Circuit

0.25 meg. (250,000 ohms) Brach resistor, for all
screen grid tubes. Order Cat. BRA-25, at....12¢
0.1 meg. (100,000 ohms) Brach resistor for all
except screen grid tubes. Order Cat. BRA-llz,
A Sgmspiemss 2 TR B S P - T F R C

Grid Circuit
1.0 meg. Brach resistor for grid leak. Order Cat.
BRA-100 at... 2c

20 meg. Brach resistor for grid leak. Order Cat.
BRA-100! | Q% o e dyors Ao A1 g cpomh cossogs ® xpdas, 8 A o 12¢

Carborundum grid leak for highest detector sensi-
tivity. The leaks are marked *“5 to 7 meg,’ be

cause values in this range are present. Order

Gt [CARCS At ek ot bl o P e rapre o 12¢
Biasing Resistors

.005 meg. (5,000 ohms) Brach resistor. Order

Cat. BRA-005, at.......... T Ty Yya— 13¢

015 meg. (15,000 ohms) Amsco resistor. Order

Cat. AMS-15, at
.025 meg. (25,

Cat. AMS-25, at
[The above resistor are of the tubular type and
require a mounting. Lynch moulded bakelite
mountings. Cat. LYM, at...................... 15¢c1

Filament Circuits

1.ohm Brach resistor, to afford 5 volts for from
4 amp. tube when source is 6 volts. Supplied
with mounting capacity 2 amps. Order Cat.
BIRA -1 at] ot 4 miam § $0e §osio ot Bies v /s it o 4 b b 22¢
2-ohm Brach resistor, to afford 5 volts when two
¥4 amp. tubes are supplied from a 6-volt source.
Furnished with mounting capacity I amp. Order
Cat. BRA-2. at 20¢
4-ohm Brach resistor, to drop 6 volts to 5 for
one !4 amp. tube. Mounting supplied at this
price. Order Cat. BRA-4, at................... 18¢
30-ohm Brach resistor. To drop 3 volts to 2
volts on 232 and 230 tubes; use two of these
tubes in parallel. Order Cat. BRA-30 (mounting
supplied; price is for TWQO sets at... 22¢

DIRECT RADIO CO.
143 West 45th Street,
New York, N. Y.

Short-Wave

Converter Series

In the November 8th issue of Rabit
WorLD there began a remarkable series
of articles dealing with the construction
of short-wave converters that really do
work, and that work well. Besides, the
cost of parts is low. One model, 30 to
110 meters, no plug-in coils, may be
built of parts costing less than $5, for
battery operation, or for AC with extra
filament transformer external, while an-
other model, 10-200 meters, two plug-in
coils, using somewhat superior parts, fila-
ment transformer built-in, can be made
up by you for less than $10. Surely
these are prices within the reach of all

Lovy price and high achievement go
hand in hand in these designs by Herman
Bernard.

The series ran in the November 8th,
15th, 22nd and 29th, and December 6th,
13th, and 20th issues. Send $1 and we will
for_ward these seven issues and a blue-
print of the AC $5 model. Or send $3.00
for 6 months’ subscription and these
copies and blue print will be sent FREE.

RADIO WORLD, 45 West 45th Street, New
York, N. Y.

Enclosed please find $1.00 for which send me
the November 8th, 15th, 22nd and 29th, and
Dec. 6th, 13th and 20th issues, containing the
series of articles on short-wave converters of ex
tregelly low price, and a blueprint of the AC $$
model.

BAL-RAD Replacement Blocks

(For Atwater Kent
Electric Set. Model
No. 37)

This unit contains the
proper chokes and high
voltage condensers. All

flexible  wire colored
leads identical to the
original. Fully guaran-
teed.
Our Price $4.95 each
3 for $13.00

RCA VICTOR
Uncased Condenser
1000 Volts D. C. Working Voltage

This genuine R.C.A. Victor
uncased comdenser is com-
posed of the highest grade
materials. They are com-
pact and moisture proof,
impregnated in special heat
resisting compound. Packed
in individual cartons.

1009, Replacement Guaranteed

Yo MEd: sosesnnnes 25¢ $2.50 dozen
1 Mid. 35¢ 3.60 dozen
2  Mid. 50c 5.56 dozen
4 Midd. 85¢ 9.00 dozen

Baltimore Radio Corporation
725-F Broadway New York, N, Y.

THREE-IN-ONE
TESTER FREE!

. VERYBODY who does any radio work
whatsoever, whether for fun or for pay

or for both, needs a continuity tester, so he
can discover opens or shorts when testing.

A mere continuity tester is all right, but—

Qfiten it is desired
to determine the re-
sistance value of a
unit, to determine if
it is correct, or to
measure a low volt-
age, and then a con-
tinuity tester that is
also a direct-reading
ohmmeter and a
voltmeter comes in
triply handy.

So here is the com
bination of all three:

A 0-4%-volt DC voltmeter. a 0-10,000-ohm
ohmmeter and a continuity tester. A rheo-
stat is built in for correct zero resistance
adjustment or maximum voltage adjustment.
The unit contains a three-cell flashlight
battery.  Supplied with two 5-ioot- long
wire leads with tip plugs. Case is 4-inch
diameter baked enamel. \Veight, 1 Ib.
Sent free with an order for one year's
subscription for RADIO \WORLD (52
weeks) at the regular rate of $6. Order
Cat. PR-500.

Radio Werld, 145 W. 45th Street, New York, N. Y.

_Enclosed please find $6 for one year’s subscrip-
tion for Radio World (one copy a week, 52 issues).
Send Cat. PR-500 as premium.

Name
Address
City. .

For the
RADIO MAN

ELECTRAD Resistors,
Controls, Amplifiers and Sound
Systems are used and praised by
texp{erlts throughout th; world. The prod-
ucts of long experience—highl rfect.
moderately priced. ghly perfected and

Voltage

Write Dept. RW-418, for Com-
plete, New 36- page Catalog.

178 Variok 8t.’'New York. N.Y.

www americanradiohistorv com
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‘BINDER’ TO HOLD 52
ISSUES OF RADIO WORLD

Loose-leaf binder made of fine brown Spanish grain
fabricoid. Built to atand heavy use. Preserve your
magazine in a binder where you ean easily reach it.
Radlo World, and yesr 1931-32 printed in gold on
front cover. Binders for previous years can be
supplied,

Alphabetxcal Index of articles in issues from Mar.
'80, to Mar. 21, ‘31, incl. Index shows the

tme of article as it appeared in Radip World,

author, date and page.

B Loose-leaf binder, Cat. DB-200—$2.00.

Alphabetical Index, Cat A-175—75c.
Kindly remit with order

SUPER CO.

BROOKLYN, N. Y.

1313 - 40TH ST.

AMER-TRAN AUDIOS

First stage, do luxa
(11lustrated), primary,
in deteetor circuit, has
inductaroe
; turns ratio,
1-to-8. Cat. DL-1, Hst
price, $8.00 net $4.70.

Push-pul] input
transformer. turmn s
ratio, 1-to-2%; single
primary; two separate
windings for secondary;

Cat. 151, st priee,
$12; net, $7.0S.
[Remit with order

and we pay transporta-
tion.]

GUARANTY RADIO GOODS CO.
143 West 45th Street, New York, N. Y.

SHORT-WAVE NUMBERS OF RADIO WORLD.
Copies of Radio World from Nov. 8, 1930 to Jan.
3, 1931, covering the various short-wave angles,
sent on rcce{})t of $1,00, Radio World, 145 W.
45th St., City.

SOLDERING IRON

FREE

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 Radio World
and get these free! Please state if you are
renewing existing subscription.

RADIO WORLD

145 West 45th St. N. Y, City

Your Choice of NINE Meters!

To do your radio work properly you need me-
ters, Here is _your opportunity to get them at no
extra cost. éc the list of nine meters below.
Heretofore we have offered the choice of any one
of these meters free with an 8-weeks subscription
for RADIO WORLD, at $1, the regular price for
such subscription. Now we extend this offer.
For the first time you are permitted to obtain
any one or more or all of these meters free, by
sending in $1 for 8-weeks’ subscription, entitling
you to one meter; $2 for 16 weeks, entxtlmg you
to two meters; $3 for 26 weeks, $6 for 52 weeks,
entitling you to six meters. Return coupon with
remittance, and check off desired meters in
squares below.

RADIO WORLD, 145 West 45th Street, New York, N. Y.
(Just East of Broadway)
Enclosed please find $............00r............ weeks

subscription for RADIO WORLD nnd please send as free
premjum the mgters checked off below.

(] 1 am a subscriber. Extend my subscription. {(Check
off if true.)
O 0-6 voltmeter D.C. ...........covveuvinnnnnn No. 326
] 0-50 Voltmeter D.C. . .No. 337
O 6.Volt Charge Tester D C. .No. 23
{] 0-10 Amperes D.C. . No. 338
O 0-25 Miilliamperes D.C. Neo. 325
O 0-50 Milliamperes D.C. No. 350
0O 0-100 Miliiamperes D.C. No. 390
(0 0-300 Milliamperes D.C. .No. 399
O 0-400 Milliamperes D.C. ...........c.conennnn No. 394
NAME  commors s e amse 65e » o o «@I5T 50358507 BABA 528550 0 o0 0 0 o s
ADDRESS cccresmmac.aamsssssesesmeam Clele o vun sin el O BN o
CITY . cieeenerirnnnsarenesananss STATE......oc00.ns

Fixed Condensers

Dubilier Micon fixed condensers, type 642,
available at following capacities and prices:

0000 mtd. ...... 100 008 ........0.....

.008
.00025 with
L

All ar
eloctrieally
money bael ot
satlshed withis fve
days.

GUARANTY RADIO GOODS CO.
143 West 45th St., 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
Layvouts. Price, $6.00. Radio World, 145
W 45th S¢, N. Y C

RADIO WORLD
and “RADIO NEWS”

sevi e $7.00

You ean obtain the two leading radio technical magsasiner
that ester (0 experimenters, service mep and atudentsz
the first snd only pstional radio weekly and the leadin,
menth'y, for one year each, at a saving of $1,50. The
regulsr mail subscription rate for Radio World for one
year, & new and faseinating eopy each week for 52 weeks
is 8$6.60. Bend in $1.00 extrs, get ‘“Radloc News' sisc
for s Year—a new lssue eash month for twelve months.
Totsl, 64 issues for $7.00.

RADIO WORLD. 145 West 45th Street.

ALL U. S. BROADCAST
STATIONS BY FREQUENCIES

Nine full pages in Radio World
dated April 11. Send 15¢ in stamps
or coin for copy. Or start your
subscription with that number.
Radio World, 145 W. 45th Street,
N. Y. C.

New York. N. Y

115 DIAGRAMS

FREE!

115 Circuit Diasgrams of Commercial Receivers and
Power Suppliea supplementing the dianams in John F.
Rider’s ‘‘Trouble Shooter's Manual.” Theee achematic
dlagrams of factory-made receivers, giving thé manu-
facturer’s name and model number on each diagram, in-
VE%g MOST IMPORTANT SCREEN GRID RE-

clude

CEX y

The 115 diagrams, each in black and white, on sheets
8% x 11 iInches, punched with three standard holes for
loogs-leaf” binding, constitute a supPlement that must be
obtained by sll possessors of “"Trouble Shooter’s Manual,”
to make the manual complete. We guarantee no duplica-
tion of the diagrams that asppear in the ‘‘Manual.”
Circuits include Bosch 54 D. C. screen grid; Balkite
Model F, Crosley 20, 21, 22 screen grid; Eveready series
50 screen grid; Erls 224 A. C. screen grid; Peerless
Electrostatic serles; Philco 76 screen grid.

Subscribe for Radic World for 3 months at the regular
subscription rate of $1.50, and have these dlagrams de-
livered to you FREEI

Present subscribers may toke advantage of this
offer. Please put o cross here (0 to expedite
extending your expiration date.

Radio World, 145 West 45th St, N. Y. C

www americanradiohistorv com

Trouble-Finding
Dial FREE!

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: distartion, howl, dead amplifier, weak
signals and hum. By sliding the dial to ome of
fifty different positions the cause of the trouble
is read in the slotted opening. Invented by John

Rider. Send $1.00 for eight weeks 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 St., New York, N. Y.

“A” BATTERY SWITCH

A push-pull switeh
for battery-operated
Made by Benj-
Firm, sure
extremely

long life. Price, 25c.

GUARANTY RADIO GOODS CO.
143 West 45th St., New York, N. Y.

The {inductor dynamis
offers high sensitivity
and true tonal response,
It requires no exciting
fleld current, unlike
other dynamics. Order
medel B for 113 or
1124, and Model G
for all other outpus
tubes.

Cat. 8-G (9’ extrome |
outside dismeter) $8.49

Cat. 8-B ..38.49

Cat. 12-G (12"
treme outaide
ameter)

Cat. 12-B

GUARANTY RADIO GOODS CO.

143 W, 45th St., New York, N. Y.

Farrand
INDUCTOR

ox-
di-

SHORT WAVE STATIONS BY
FREQUENCIES

With schedule of hours on the air given
for the five time zones. In Radio World
dated March 28, 1931. Mailed on receipt
of 15¢ in stamps. Or send subscription
order to start with this issue. Radio
World, 145 W, 45th St., N. Y. City.

SUBSCRIBE NOW'!

Rapio WorLp, 145 West 45th St, New
York City. Enclosed please find my remit
tance for subscription for Rapio WonLp.
one copy each week for specified period:

1 $10.00 for two years, 104 issues.
] $6 for one year, 52 issues.

[ $3 for six months, 26 issues.

{0 $1.50 for three months, 13 issues.

(] This is a renewal of an existing mail
subscription (Check off if true).

Your name

B R R R R

Address ..........
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fec—ierafec_z’ &rcﬂaser

18 E. Hudson Street New York Clty

o sToch x|
ALL PARTS
son

RLPAIRMEN

SEY llll.ll!

142 W -LIBERTY ST., NEW YORK

DEALERS and SERVICE MEN
STANDARDIZE ON

LYNCH

RESISTORS

Write for Special FREE Offer of $3.50
Official Radio Service Manual (352 pages)
LYNCH MFG.CO., inc., Dept. W, 1775 B’way, New York

REPLACEMENT CONDENSER BLOCKS

A. K. 37 (Chokes & Condensers)........cc.... $3.75
Majestic Master ‘“‘B" $2.25

REPLACEMENT POWER TRANSFORMERS

R. C. A. 17, 18, 33, 51............ 500600000600, Y $3.75
R. C. A. 44 46. Comdbbwe s o $3.90
Zenith, all models 52 up to 77 .a= ypepr revmas - - o $0.50

Write for price list of replacement paris.

BRONX WHOLESALE RADIO CO.
7 W. Tremont Ave. New York, N. Y.

ANSONIA GOTHIC SPEAKER—$3.95

Magnetic speaker in genuine beautiful walnut
cabinet. Order Cat. AN-G at $3.95. Guaranty
Radio Goods Co., 143 W. 45th St.,, New York.

5.008

The resistance values bstmween the twenty
Voltage Dsvider are givem above.
nineteen different voltages.

sided ones, in whish the curreat rating of
the mazimum nlun is not more than 400 velis.
drain.  Counservative rating, 40 watis.

Multl-Tap Voltage Divider

ops
The total ss 17,100 ohms and affords

1-Tap Voltage Divider is useful in sl ciremiis, ineluding push-pull and single-
The Multi np o I {] . -u“n“-‘;:" PR e

GUARANTY RADIO GOODS CO. “order T
143 W. 45TH ST., NEW YORK, N. Y.

It push- m'm 19 wied,
ba e s
mos »
‘reltaes Miv be ueed ot lesver  Didisn of tbe pewer

ered

Supply whieh serves a
receiver, veltages
are in proportiom to
the Bowing

te ground,

Jower voltages may be
uwsed for npegative blas
by connecting fllament

of the mnew Muliti-Tap

ubes’ fllament wind-
ing would ge te & lug
about hll! wu down

ClL Iﬂ"‘D

2.95

lln pries

uol m'leo

Real Bargains
Everything sold with a money-back guarantee!
Polymet 8 Mfd. electrolytic condensert........... $1.05
Filament l‘nns{ormers: 1% Volt-7 Amgp., 2%V-4A,
5V-2A, or THKRV-1%A Center-tapped, §1.20.
Mounted. All size Grid Leaks. 8¢, Carbon pig-tall
resistors, 10¢, Four-Gang ,00035 Mfd. Condenser sv;l}tsl

trimmers built in
Send

for Our Free Bargam. Bulletin

HARRISON RADIO C
Dept.

0.
189 Franklin St. w New York City

PARTS FOR
1-TUBE
RECEIVER

Exactly as specified by Herman Bernard

3-circuit coil
.00035 mfd. variable

.00025 mfd. grid con.

.00035 mifd. fixed 10
Two 30 ohm, 2 mounts. 40
CA” switch ........... .25
[V RS =it S S de v ST By P .25
KRob i vaerenirvpgeninennimern. .. .08

Bakelite front panet
Alum, subp., socket
I dozen screws, nuts ..
2 flathead screws
4 milled bushings

ORDER ANY OR ALL

(10-Day Money-Back Guaranty on
Above Parts)

GUARANTY RADIO GOODS CO.
143 West 45th Street, New York, N. Y.
(Just East of Broadway)

ERLA DYNAMIC CHASSIS,
WESTINGHOUSE RECTIFIER—
List price $25.00; our price $10.50.
Guaranty Radio Goods Co., 143 W.
45th St., N. Y. C.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

7 cents a word—$1.00 minimum—Cash with Order

TRANSFORMERS—ABC 224, 227, 245, 280 tubes,
$2.35. 1%, 2%, 5 volt; 202 volt 5% amp.; 7%
volt, 3 amp. 9Yc each. Shielded A volt, 11 amp.
$1. 63. " All center-tapped. Shielded .00035 coils,
screen grid or three element, 65c; 4 coils, $2.25
Shielded INTF transformers. Waterman, 2140
Kirby West, Detroit, Michigan.

HI-Q 31 COMPLETE $100. F. L. Hanson, Ilion,
N. Y.

PILOT A. C. SUPER WASP, TUBES. VOLUME
CONTROL, 245 POWER STAGE. Perfect con-
dition, $20. R. E. L. Ultra-Vernier dials, 65c.
215 volt. 16 amp. transformers, $2. Include post-
age, money order or cash with order. Sidney
Magid, 275 Corbin Place, Brooklyn, N. Y

FILAMENT TRANSFORMER FOR _SERIES
OPERATION, new Radio World circuits, $2.50.
Apfelbaum, 2711 Girard Ave., Philadelphia, Pa.

MAJESTIC, RADIOLA, etc. Drum Dial Cable
by foot or mile. Service men’s test prods,
s0c, 75¢, $1.00. Blan, the Radio Man. Inc, 89
Cortlandt St.,, New York.

PILOT AC SUPERWASP SW RECEIVER,
brand new, completely wired, includes five tubes,

RESISTANCES, CONDENSERS, TRANSFORM-
ERS, CHOKE-COILS, etc. Write for sensational

KIII power pack and Baldwin headphones. $35. low price list. Bronx Wholesale Radio Company,
J. Adamson, 60 Chestnut, Albany, N. Y. 7 West Tremont Avenue, New York.
PRINTING: 1000 BUSINESS CARDS $2.75 “MATHEMATICS OF RADIO.”—A great help
POSTPAID. Other printing reasonable. Samples

free, Miller, (RW), Printer: Nacherth, Pa. to everybody interested in radio. ‘SZG;:;?tpaxd

“FORD MODEL ‘A’ CAR.” Its Construction,
Operation and Repair. By Victor W. Pagé, M.E
545 Pages, 251 Specially Made Engravings, $250
postpaid. "Radio World, 145 W. 45th St., N.

City.

WANTED — SILVER-MARSHALL 667-B audio

amphfnng unit. Address P. L. R.,, Rm. 1601,
130 N. Wells St., Chicago.
BALKITE A-5 RECEIVER, eight-tube, three

stages of Neutrodyne RF and two stages audio
with push-pull output. Good distance-getter and
very sensitive. Has post for external B voltage
for short-wave converters. Brand new in factory
case. Berkey-Gay walnut table model cabinet.
Price $35 (less tubes). Direct Radio Co., 143 West
45th St., New York.

RADIO WORLD AND RADIO NEWS.
one_year, $7.00. Radio World, 145 W,

it

Both for
45th St.,

“A B C OF TELEVISION” by Yates—A cumpre-
hensive book on the subject that is attracting
attention oi radioists aund scientists all over the
world. $3.00, postpaid. Radio World, 145 West
4th St., N. Y. City.

SOUND PICTURES TROUBLE SHOOTER’S
MANUAL, by Cameron and Rider, an authority
on 'this new science and art. Price $7.50. Book
Dept., Radio World, 145 W. 45th St., N. Y. City.

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
body deahng in refrigerators. $4. Book Dept.,
Radio World, 145 W. 45th St., N. Y. City.

www americanradiohistorv com

Radio World, 14§ W. 45th St., N. Y

FILAMENT TRANSFORMERS, 1%, 214, 5, 7V
volt, center tapped. State voltagc wanted. '$1.15
each. V. C. Cook, 3406 Frederick, Detroit, Mich.

SHORT WAVE STATIONS BY FREQUENCIES
—with schedule of hours on the air given for the
five time zones. This valuable information ap-
peared in Radio World dared March 28, 1931;
mailed on receipt of 15¢ in stamps or coin.

Or send your subscription starting with this

issue. Radio World, 145 W. 45th St., N. Y. City.
BARGAINS in first-class, highest ade -
chandise. Phono-link pick-up with 5;1 co:xnt:'l;l
and adapter, $3.32; four-gang .00035 mfd. with
trimmers built in, $1. 95; . mfd. Dubilier grid
condenser with cli s, 18c. Cohen, Room 1214,

at 143 West 45th Street, N. Y. City.

CIRCUIT DIAGRAMS

115 Circuit Diagrams of Latest Commercial Re-
ceivers and Power Supplies, by John F. Rider.
Each in black and white on separate sheets
8% x 11. Send $1.50 to RADIO WORLD for 3
months’ subscription and get this FREE.
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Selectifier

The Supertone Selectifier
Makes Any Set Selective

This device
d

band width
and enabies
you to sep-
arate amny
station from
any ether.
build up the
solume of
weak sta-
tions, subdue
powerful lo-
cals so they
are mo longer
troublesome,
and bring in far
greater  dlstance,
and more of it,
than you ever thought
possible with your set.

Price, Wired in Cabinet, $10
On 10-day money-back guarantee

175 KC TRANSFORMER

Supertone 175 ke. trunsformer, for screen grid
tubes, with tuning condensers across primary and
secondary, both accessible; in aluminum shield 2%
inch diameter, 23 inches high, with removable

bottom, both horizontal and upright mounting
facilitles. Sold on 10-day money-back guarantee.
Order Cat. FF-175 @................. ..$3.00

For other than screen grid tubes (secondary alone
i3 tuned to 175 kec.; ratio 15 1 to 4). Order Cat
FF-1 @ ..$2.65

5-

Supertone Products Corp.
216 Wallabout Street, Brooklyn, N. Y.

NEW VARIABLE
MU TUBE

7 remedy cross-modulation and cross-

ralk, without ecircuit changes, a new
AC screen grid tube has been developed,
the G-51. In AC circuits where the
volume control varies the grid bias or
the screen voltage, or in which there is
an automatic volume control, the new tube

works wonders. This is the sensational
tube developed by Stuart Ballantine.
Price, $3.80.

RELIABLE RADIO CO.

143 WEST 45th St, N. Y. City

“MATHEMATICS OF RADIO"—A great hel
t0 everybody interested in radio. $2 postpai(r
Radio World, 145 W, 45th St.,, N. Y. Ci

WO

1ty.

00 o0ogaga

RADIO LOG AND LORE. Quarterly.

articies).

Select any one of these magazines and

I0 WORLD WEEKLY, 52 weeks at the

Broadway).

Your Name.......... Bl OIS H b dnl SLbWasa

O If remewing an existing or expiring subscription for RADIO WORLD, please put a cross in square

at beginning of this sentence.

{0 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)

|
|
|

for the
price of

Get a FREE one-year subscription for any ONE of these magazines:

CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).
Full station lists, cross indexed, etc.

RADIO (monthly, 12 issues; exclusively trade magazine).

RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).

RADIO INDEX (monthly, 12 issues) Stations, programs, etc.

SCIENCE & INVENTION (monthly, 12 issues; scientific magazine, with some radio technical h

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

get it FREE for an entire year by sending in a year’s sub-
scription for RADIO WORLD at the regular price, b 4 - 4
RADIO standard price for such subscription, plus a full year’s
subscription for any ONE of the other enumerated magazines FREE!
to the magazine of your choice, in the above list,
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y.

The New Jiffy Tester

Chromium-Plated Case and Accurate Meters
Jiffy Tester,improved

A in both performance

and appearance, is Model
JT-N. The meters are of
the moving iron type.
Tested on precise batteries,
they show errors not ex-
ceeding 2%. As for appear-
ance, the case is first cop-
per plated, then nickel
plated, then chromium
plated, giving a lustrous,
permanent, non - peeling
non-rusting finish. It is the
same finish found on hard-
ware in fine automobiles.
The handle and lock strap
are genuine leather.

Jiffy Tester, Mode]l JT-N, con-
ists of three double-reading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cable, enabling simultaneous
reading of plate voitage, plate
current and filament or heater
voltage (DC or AC), wheo
plugged into the socket of any
set. The ranges are filament,
heater or other AC or DC: 0-10
v, 0-140 v; plate current: 0-28, 0-168 ma; plate voltage: §-89,
3-300 v. It makes all tests former models made. Lach meta
ls also independ y ible for each range. The entire
device is built in a chromium-plated case with chromium-
plated slip-cover Instruction sheet will be found inside.
Ovder Cat. JT-N.

NEW and improved

[Remit $11.76 with
order for JT-N and
we will pay tranas-
portation.]

GUARANTY RADIO GOODS CO.

143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y.

‘o Three 0—.1 mfd. in One Case

Three Supertone
non-inductive fixed
condensers of 0.1 mfd.
each, (250 v.) in
steel case, provided
with a 6/32 mounting
screw. built in. The
black lead is commom
to the three condens-

LOOK AT YOUR WRAPPER
You will see by the date thereon wher
your subscription for Radic World ex
pires. [f the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St, N. Y. City.

SOLDERING IRON FREE!
A serviceable iron, with copper tip, 5 ft. cable and

male plug. Send $1.50 for 13 weeks’ subscription ers, the three red
for RADIO WORLD and get this free! Please leads are the other
state if subscription is a renewal RADIO sides of the respective

WORLD, 145 W. 45th St., New York. der

One

capacities. Size, 134" square by 4" wide.
Cat. SUP-31, list price, $1.00; net price, 57c.

GUARANTY RADIO GOODS CO.
143 West 45th St., New York, N. Y

SERVICE MEN’S
NEW ADAPTER

Here is a new adapter that
does the very trick you've
wanted done—enables inter-
ruption of the connections to
a tube, so current can be
read, at the same time af-
fording direct access to the
prongs for voltage tests.
Remove tube from socket,
tnsert adapter in socket, put
tube in adapter, and you're ;\ﬂ set. Removable
links, supplied with adapter, permit access to
current.

For S5-prong tubes, Cat. B-1 @ $1.05.

For 4-prong tubes, Cat. B-2 @ $1.05.

Connecting eables, 2 ft. long, Jack pins at both ends,
Cat. 2067 (two leads), @ 36e.

Connecting cables, 2 ft. long, Jack pin one end, forked
lug at other, Cat. 2066 (two feads), @ 48ec.

DIRECT RADIO CO.
143 West 45th Street,
New York, N. Y.

$6.00. Cash in now on this opportunity to get

Put a cross in the square next
fill out the coupon below, and mail $6 chcek,
(Just East of

DOUBLE
VALUE!

www americanradiohistorv com
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