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th  6-volt DC lamp.........
i SUvI uminum_subpanel with sockets affixed,
supplied with insulated bushings, supporting b

TEBISEOr CliPS L uivevnneoieeenrereetnrnenereronninranennns
Two insulated links (flexible couplers) (both)...................
One 7-lead battery cable
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Kelly tubes: Two 222, one 240, one 112A or 171A, total, $9.20.

[National Coils for the battery model, vernier contiensers, see note
under AC Model.}

[The HB Compacts were designed and built by Herman Bernard. The

battery model was described in the August 24th, 3lst, September 7th
and 14th issues of Radio World.]

[The AC Model is now being described. See pages 12 and 13 of this issue.] r 2

Please Use This Coupon
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143 West 45th St.,, N. Y. City, Just E. of B'way.
[ Enclosed please find §. ........

l the HB Compact 83 checked off v ich) pleasipest o oty ity 3
The HB22, a five-tube circuit for storage k
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” CCASIONALLY a man gets so close to
‘ radio that he dopesn’t see the broader
a aspects of the industry. Certainly it is
- all right to know about the newest re-

ceivers, and how to build them. Certainly the
newest discoveries in servicing and handling
radio parts and sets should be told ¢learly and
at length in the magazine he reads. The NEW
RADIO NEWS brings you all this every month.

But it brings you much more than this. 1t
provides you with the vital radio news of the
whole world in a terse, business-like way that
demands reading by every man whose interest
lies in radio.

Beyond the faet that the NEW RADIO
NEWS is actually new from cover to cover, vou
begin to realize that RADIO NEWS has
grown up.

It sees with modern vision the trends and de-
velopments in the radio industry. If a new dis-
covery in television occurs in Greece or even
Patagonia, you’ll find all you want to know
about it in the NEW RADIO NEWS. If the
Federal Radio Commission makes some new rul-
ing, you can count on RADIO NEWS for the
complete story of it. If an Austrian inventor
designs. a- new improved- radio tube, you’ll be
sure to find it all explained in RADIO NEWS.

YT
t‘f Yy // That is why we say with emphasis—if it’s

NN radio news, it is in RADIO NEWS. And if you
\}:\§\ \ RADIO N[ws are the sort of man whose mind seeks an ex-
_:\\ NN — ecutive viewpoint of radio’s rapid progress,

you’ll want the NEW RADIO NEWS delivered
to you every month.

A SPECIAL OFFER

TO RADIO MEN

I

1

|

l

I

I To introduce the NEW RADIO NEWS to

I those in the industry, we offer to send you the

| next 9 Big Numbers for a single $1! On the

I newsstands you would have to pay $2.25 for
these same 9 issues, or $2.50 a year by sub-

I scription. We make this exceedingly low offer,

I because we know that once you see the NEW
RADIO NEWS, vou will continue to read it in

: the vears to come.

|

Simply fill out and mail the coupon at the
left. It brings you the Big New RADIO NEWS
at a jobber’s discount.
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HE screen grid tubes, both AC and battery types, 222
and 224, promised much, They could be used to pro-
vide actual amplification of 150 per stage, as compared
with 8 per stage for a general purpose tube. If only the
screen grid tube could be used at full practical amplifica-
tion! Then a few tubes would do the
work of many! At radio frequencies
it was found that tuning the plate cir-
cuit put the mule kick into the set.

Sensitivity

Herman Bernard invented a coil—the Bernard dynamic
tuner—that accomplished the trick. Full amplification plus
full wave-band coverage! That’s why his HB .Compacts,
only four tubes (plus a 280 in the AC model) perform like
eight-tube sets! The sensitivity is incredibly high.

It would be rar short of an accomplishment to hook
indifferent audio onto a grid leak-condenser detector. So

in both models he used a power de-
. tector, two resistance audio stages pro-
Reallsm ducing undistorted volume exceeding
that of any ordinary two-stage audio
amplifier, amplification sufficient to load up the power tube
in each instance. And in the case of the AC model HB
Compact it is a 245, with 1,600 milliwatts maximum undis-
torted power output, standing enough gaff for a small
hall! And what tone realism! Breath-taking! Nothing
in radio ever excelled this tone quality! Nothing! Abso-
lutely nothing!
As the prices quoted in the list. of component parts
show, these advalxiltage§rh 'mai)y be
obtained economically. e Dbattery
Econﬂmy model draws only 21 milliamperes of

plate current, .664 amperes of filament
current. Large B batteries would last a year at that rate,
for average use, and a small A battery require recharging
only every two months to ten weeks!

And this amazingly sensitive, most thrilling and utterly
economical circuit gives you all the selectivity you will
require, unless you live close to a powerful broadcasting
station. So you get a super-abundance of results, in an
unusual but thoroughly tried and tested, positively proven
circuit !

L HB Compact, battery model, uses
Selectivity = 22 RP empiifion 5 340" Gough o)
power detector, a 222 first audio and
a 112A or 171A power tube. The RF tube’s plate circuit
is tuned by a new type coil that has a moving segment as
part of the tuned inductance, with step-up ratio to untuned
detector grid. The audio is resistance-coupled. A 7x14”
front panel may be used, with baseboard, but the HB Com-
pact Steel Cabinet, decorated brown, with satin aluminum
subpanel, sockets affixed, is recommended.

HB Compact, AC model, uses a 224 RF amplifier, a 224
space charge power detector, a 224 first audio and a 245
output tube, with 280 rectifier. Except for the space
charge feature, not suitable in the battery model, and the
larger power tube, not economically powered by batteries,
the two models are fundamentally the same. The AC model
is still more sensitive, however.

The same steel cabinet is recommended for the AC model,
while the aluminum subpanel has the five sockets affixed
and the type of each tube (except detector) printed on
each socket.

Order what individual parts you want.

Front viaw of tha AB Compsct. The view fa the same for AC er battery
oodel. For batteries the switeh is huilt in the rhenstat Fer AC a peadant
switch i3 used at rear, in the AC eabla

But the whole wave band could not be tuned in. So

Surpassing Results from HB Compact!

Screen Grid Circuit for AC or Batt ery Operation Is a Knockout!

View of the HB Compeet AC Model, the tubes being, left to right: 334 dstestor,
324 firt AF, 245 power tubs, 280 rectifier and 2334 RF. The subpsnel 13 ealy

One pilot

9%4x14%"’, yet eoverything ssve ths speakar is in this small space!

Component Parts for HB Compacts

AC MODEL
L1L2L3—Bernard Antenna Tuner BTS5A................ e eees e ol $2.50
LALSL6—Bernard Interstage Tuner BT5B .......ccvvivennnnnennnnnnnns 2.50
CT—One 80 mmfd. equUalizer .i..i...veeeeeiereieeeensennnesesneeenneens 35
Cl, C2—Two .0005 Dustproof @ $2.50............ SR 1 1 & 5.00
C, C3, C4 C5—Four .01 mfd. @ .35......)vc.vuus covervnennnnn ve. 140
C7—Omne 1 mfd. 500V AC .....ieiuiieiveiunnnnnsioresensenoseeenennnnnn .85
C8, €9, C10, Cl1—Mershon Q2-8, 2-18B ........ccecvvnunrnnnns . o 9 5.75
C12, C13~Two 1 mfd. 200 V. DC @ .50......... £ SE0BOB0CARNE A0ttt o 1.00
R—One 25,000 ohm wire-wound Pot.......ceeeeeeeiueecncioeenens Bt )
R1, R2, R3, R4—.5 1.0, .05 5.0 MmeR. @ .35..cruueeueerunnnrnnnnennnnns 1.40
T1—Polo 245 Power Supply Cat. P245PS.......ccvviurinerennnnnnnnnn 10.00
2500, 4400, 774, 50, 8 (20 watt) Voltage Divider.......ceoeeeeunevnnnnn. 175
PL—Bracket and 2.5 v. AC lampP..u.ciiiviieieniennnnrvnnenennarnnnns .70
OC, C6—Output choke, 2 mfd. 500 v. AC cond. ......evveevenrnnnnn.n 3.85
SP—, SP_L.—Two binding posts @ .10 .20

Three National grid clips @ .06...
F—QOne 1 amp. cart. fuse with base .
Aluminum socketed subpanel, 9%x1414’, 8 bracke
Steel cabinet, crackled brown finish, 7x15x9%..... 4.00
3 Insulating washers @ .03

Two full-vision dials with pointers @ 75c.

One AC pendant switch, double opening......

One 12 ft. length AC cable ................... a2z

Two rolls Corwico braidite @ .35 ................ 70

Two flexible couplers (links) @ .35.....ccivueiirinnrnininnnnns .70
50.79

Kelly tubes; Three 224 @ $3, one 245 @ $2.25, one 280 @ $1.75........ $13.00

[National Company’s coils, soon to be released Cat. BTS:5, BTP5 @ $5
each, may be used instead of BT5A and BTSB listed above @ $2.50 each.
National Velvet Vernier full-vision dials, instead of plain dials listed
above, counterclockwise, @ $1.75 each.]

BATTERY MODEL

L1L2L3—One Bernard Tuner for antenna circuit, for .0005 mfd. tuning
(BT5A of Screen Grid Coil Co.) !
L4LSL6—One Bernard Tuner for screen grid interstage coupling, for
.0005 mfd. tuning (BT5B of Screen Grid Coil C0.)eeverrnrrrvnnnnnn.. 2.5
Cl, C2—Two .0005 mfd. Dustproof tuning condensers @ $2.50......
CT—One Hammarlund 80 mmfd. equalizing condenser.........
C3, C4, C5—Three .01 mfd. mica fixed condensers @ .35........
R1—One .25 meg. metallized resistors..........
R2, R4—Two 5.0 meg. metallized resistors @ .30..
R3—One .075 meg. metallized resistor......... .....
R5, SW—One 75-ohm rheostat with switch attached.........
R6—Two resistors, one 1.3 ohms, the other 6.5 ohms (both)
Ant., Gnd., Sp.—, Sp.+.  Four binding posts (all)...........
One grilled steel cabinet 7/ high, 9%4” front to back, 15” wid
Two dialsy with pointers (both)...............c.ciiiiiiil,
i light bracket with 6-volt DC lamp. e eees o0
One 914x1434” satin finish aluminum_ subpanel with sockets affixed,
and supplied with insulated bushings, supporting brackets, and

resistor clips ........... feseveseieians Bt teneeaeneienesisinnsnnan ... 2,00
Two insulated links (flexible couplers) (both).. .70
One 7-lead battery cable ...coiiiiiiiiiiiiiiiiiiiininn 50

$23.75

Kelly tubes: Two 222, one 240, one 112A or 171A, total, $9.20.
[National Coils for the battery model, vernier condensers, see note
under AC Model.]

[The HB Compacts were designed and built by Herman Bernard. The
battery model was described in the August 24th, 31st, September 7th
and 14th issues of Radio World.]

[The AC Model is now being described. See pages 12 and 13 of this issue.]

Please Use This Coupon
GUARANTY RADIO GOODS CO.
143 West 45th St., N. Y. City, Just E. of B’way.

Enclosed please find §. ........ for which planse 1and me component
the HB Compact as checked off above. % L) K
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Radio Faff\
Professional-SerO\:ice‘;nan-Radiotrician

Attention
Radio Service Men

RADIO-CRAFT is now engaged in compiling an international
list of names of qualified radio service men throughout the
United States and Canada, as well as in foreign countries.

This list, which RADIO-CRAFT is trying to make the most
complete one in the world, will be a connecting link between
the radio manufacturer and the radio service man.

RADIO-CRAFT is continuously being solicited by radioc mana-
facturers for the names of competent service men; and it is for
this purpose only that this list is being compiled.

There is no charge for this service to either radio service men
or radio manufacturers. It is simply an extra service that

RADIO-CRAFT will perform for the industry.

The greatest need of the industry at this tme (as the president
of the Radio Manufacturers Association and many other
authorities in the trade emphasize) is frained and experienced
radio service men. We are asking every reader who is a pro-
fessional service man to fill out the blank printed below or (if
he prefers not to cut the page of this magazine) to put the
same information on his letterhead or that of his firm, and

mail it to RADIO-CRAFT.

The data thus obtained will be arranged in systematic form.
It will constitute an official list of radio service men throughout
the United States and Canada, and foreign countries, and will b2
available to radio manufacturers very shortly. This list makes
possible increased cooperation for the benefit of the industry
and all concerned in the betterment of the radio trade.

Address National List of Radio Service Men, care RADIO-
CRAFT, 98 Park Place, New York, N. Y.

THIS IS A FREE SERVICE . . .

National List of Radio Service Men,
c/o Rap1o-CrarT, 98 Park Place, New York, N. Y.

Please enter the undersigned in the files of your National List of
Radio Service Men. My gualifications are as set_forth below:

Name (pleRaseR print) .. G e )l LSo«x I R
Address K# & . Cit)A_(LE lwﬂA(Sta ) ND .
Firm Name and AddresJy\.W

(If i business foV self, please so s
Age &3 Years’ Experience in Radio Construction
Professional Servicing

Have You Agency for Commercial Sets? N o

In

(What Specialties?)

-am Following Instz 1ti2xs + f

Custom Builder? . .
Courses Ta

Qe e
What Testing Equipment Do You Own?Mﬁ. 5'31
Other Trades or Professions
Educational and Other Qualifications
Comments

(Signed)

The PERFECT
Radio Volume
Control

ELECTRAD
Super-TONATROL

A volu
\ me ol
signed espeorarol de-

use with
voltages of
crf:;ziw;rs. Its
¢ s entire}
and Superiar, Y ":";1‘2
;ﬁgztar‘wce element jg
ofsed g"the surface
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whi h
silver
mary
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Uses,
contro] of

graph picke . Pheno.
Spck-un. 2,40

buy :
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et 2, e
is quality bu“of
't mas ico ey is t 8
resist s o
nee a{lcels
TRADp ‘reludin
RAD tq soi gtbe Yision, enai(;:’ser-supply

1576869 &
Pats. Pend.

TRUVQLT
All-Wire
RESISTANCES

Heavier-than-usuat Nichrome resist-
ance wire. Air-cooled — perfectly
insulated—accurate values — fong
life. Variable models (illus-
trated) simplify ‘®liminator
construction. 22 sizes, $2.50
each. Fixed models have
sliding elip for exact

setting. All  usual
sizes.

175 Varick Street, New York

ELECTRAD

INC.
NAVNANAINAANANN

Parts for HB 22 N

(Check off parts you desire)

[0 Shielded ant. stage BAS-3A, assembled,
UNWITEA  oiviveevonveraasenennenrossassancs $5.50
[ * Shielded, det. stage BDS-3B) assembled,
unwired ......icemiiiiaieiiions o '8 4 & e 5.50
7] 6.5, 4 and 1.3 ohm filament resistors...... .65
{J .00025 mfd. fixed condenser................. .21
[] First stage audio transformer.............. 1.25
[l Push-pull input transformer .............. 3.41
[J Push-pull output transformer ...... S 3Ed T 3.41
[J Three UX sockets.........coioiiicuseenesns 72
C] Subpanel ........couieinreuoeeneionascoceenns 25
] Steel cabiret .........c.o.coovisn
[J Two speaker binding posts
[J National modernistic dial, color feature,
pilot lamp .....ooiiiiiieeiiiinns Tz oy 3.13
[0 Seven leads to connect to batteries.. .21
[J Dummy knob. shaft, bushing........ —t
{1 Four front panel insulators............... .20
T] GAll PAIES w.uveersorevnsasceoaasrnassonasases $31.99

GUARANTY RADIO GOODS CO.
143 WEST 45th STREET, NEW YORK, N. Y
(Just East of Broadway)
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How to Wire Shield Stages
In the New HB22 High-Gain Receiver

By Herman Bernard & :

Managing Editor

[ Here is tie second and final constructional article on the HB22.
The first instalment appeared last week, issite of Nowvember 9th.
Next week, November 23rd, other phases will be discissed —Editor.]

HE HB22 is the first circuit to embody the new dynamic

| tuners in shielded stages. The shields, moreover, are very

substantially made of solid wall construction, with only top

and bottom removal. The material is cadmium-plated steel, a full

1/16” thick. Thus they are heavy, durable, sturdy, non-rattling and
effective. Steel is an excellent magnetic shield.

The circuit may be built on a bakelite or hard rubber front panel.
or in a steel cabinet with crackle brown finish, where the front of
the cabinet is itself the front panel. How the steel cabinet layout
sizes up is illustrated on the front cover and in Fig. 5.

As it is too much to expect any one to drill large holes in 1/16"
steel, the cabinet comes already drilled for the National modernistic
dial with color wheel, and for the two other shafts. One of the
two small knobs is for the switch rheostat, the other is on a dummy
shaft used for symmetrical purposes.

USE OF REGENERATION OPTIONAL

If it is desired to make some actual use of the right-hand knob,
a 50-mmifd. variable condenser, of the junior or midget type,
may be mounted in insulated fashion, and connected from plate of
the detector to plate of the screen grid tube. This introduces
regeneration in the detector, if the coils are connected in proper
phase, as will be explained. This is cited merely as a practical
possibility, for the circuit is sensitive enough not to need the aid
of regeneration. The .00025 mfd. condenser in the detector plate
circuit will have to be removed if regeneration fails on the upper
wavelengths.

The shielded stages, BAS3A for the antenna stage, BDS3A for
the detector stage, come already assembled, but not wired. The con-
structor probably will greatly prefer to wire his own shielded stages,
as this is work he likes to do, and there is hardly any necessity
for spending scveral dollars extra to obtain wired stages.

UNITED SHAFTS MUST TURN EASILY

The first test to make is for easy turning of the united shafts
of tuning coil and condenser.

For those not familiar with the dynamic radio frequency tuners,
it should he stated that the tuning condenser shaft is coupled to
the coil shaft by a link. Thus when either projecting shaft is
turned, the condenser and coil are turned, the same motion actuating
hoth. In that way the moving coil, or dynamic segment, is made
to act as a variometer, adding to the maximum total cffective induct-
ance at maximum capacity setting of the condenser, behaving at
right-angle position as if it were a fixed coil, and reducing the
effective inductance as the condenser is then turned to lower
capacity scttings. In that way the wave band is fully covered,
and a generous margin besides, even though the minimum capacity
in the interstage tuning system is extraordinarilv large, something
like 58 mmid., due to the high amplification obtained from a tuned
plate circuit. )

As single tuning control is used, the first tuned circuit must be
made to hehave like the second tuned circuit, even though two cir-
cuits. input and output, of the same tube are tuned. This identity of
of behavior is accomplished by introducing an extra capacity
across the input, represented by the 80 mmid. equalizing con-
denser.

ADJUST THROUGH AN APERTURE

A hole in the shield where this condenser is mounted renders the
adjusting screw accessible, so the adjustment is easily made, and
once made is not molested.

IFIG. 5
FRONT VIEW OF THE HB22 IN A STEEL CABINET. THE
NEW NATIONAL MODERNISTIC DIAL WITH RAINBOW
FEATURE IS USED.

The easy turning of the united shafts is accomplished by using
the condenser mounting position as the guide. The hole for th%
condenser is accurately placed for vou, and the hole for the single
mounting fixture of the coil support is made a ljttle oversized.
Thereiore the coil is moved until its shaft can be slid in and out
of the coupling bushing. Then you know the coil is in the right
physical position and that when the mounting nut and the coupling
bushing’s setscrews are tightened down tliere will be no binding
of the shaft at any point.

There is a hole in one shield, about 1” in diameter, which perniits
passing the pilot bracket of the National dial. This shicld goes
on the right-hand side as the front panel faces vou. At rear of
the shield are binding posts.
The other shield is mounted so that the binding posts are at rear,
also.

All binding posts should be tested with an indicating device, such
as a voltmeter. Connect one terminal of the meter to one terminal
of a suitable voltage source, using the other terminals of the meter
and voltage source as test points. With one test lead touch the
‘projecting screw that is attached to the binding post, and with the
other lead touch the shield itself. There should be no indication.
If one appears, the binding post is shorted, and should be removed.
It has insulating provision built in, but needs the aid of an exten-
sion washer outside, at the cap side of the post, and a small flat
insulating washer on the inside, as an extra precaution. The short
if present, can be readily remedied by proper fastening of the in.
sulating washer on the inside in conjunction with the extending
effect of the metal washer used on the outside. .

SOCKET IS INSIDE, TOO

Inside the shicld, built into the bottom, is the socket.
should be so placed that when the tuning condenser capacity is
decreased, the plates move toward the socket. This is the only
way the whole assembly will function, and is the way the shield
comes to you, but it is just as well to watch this point and avoid
confusion.

Assembled in the antenna stage shield also are the coil and the
equalizing condenser, as stated previously, as well as the switch
rheostat of 75 ohms, the .01 mfd. bypass condenser and the link.

The bottom
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How Method of Connect

Every Detail Set Forth with Faithful

IFIG. 6

TOP VIEW OF THE ANTENNA STAGE SHIELD AFTER IT

IS WIRED. THE PARTS COME ALREADY ASSEMBLED

IN THE SHIELD BUT THE CONSTRUCTOR HAS TO DO
THE WIRING.

The rheostat 1s insulated from the shield by a pair of insulators,
one placed inside, the other outside. In the event vou desire to
use the right-hand knob for a regencration condenser, insulate this,
too.

The .01 mfd. bypass condenser is connected from the binding
post used as B plus 45, to ground, by screwing down one side of
the condenser through a hole in the shield without using insula-
tion, and by connecting directly to the post for the other end.
This work is done for you already at the factory, but it is helpful
to know the method of grounding. Incidentally, one side of the
equalizing condenser connects to ground in the same way, di-
rectly to the shield.

Both shields are grounded, the first shield due to connection you
must make from the receiver side of the switch to the shield, and
the other shicld by the metallic conduction afforded by the drum.
In any event, if a metal subpanel is used, the conduction is af-
forded by that, too, so no special lead need be connected to the
interstage shield for grounding purposes.

WIRING THE FIRST SHIELD

In wiring the first shield, all the connections except from plate,
filament and G post of socket, may be soldered with the bottom of
off the shield. The wires running from filament plate and G post
(screen grid) are soldered to the lugs of the socket, and measured
so that a bared end of each lead will reach the lugs on the desired
sired binding posts for plate and G connections, and filament
springs may be connected to their proper places.

When lugs are used on the binding posts be sure to bend them
in the direction away from the shicld, to prevent shorting. )

The tuning condenser being mounted on the shield, and having
a pigtail connection besides that terminates at a lug affixed to
the shield, the rotor is established at ground potential. The stator
of the tuning condenser, besides going to one terminal of the
secondary, connects to a flexible lead that has a National grid clip
on it. This clip connects to the cap of the 222 tube used as the
radio frequency amplifier. The flexible lead and grid clip are
furnished with the antenna stage shield.

As previously observed, the secondary is tuned in the first stage,
and the grid return is made to the shield, which is grounded A
minus when the switch is closed.

HOW CIRCUITS ARE UNITED

In the interstage shield the coil’s primary is in the tuned circuit.
The secondary, which affords a step-up ratio, is untuned. Again
the tuning condenser has rotor grounded, but the coil it twies has
its plate return made to a positive B potential, 135 volts being
recommended. Hence the condenser’s rotor and the coil the con-
denser tunes are not solely parallel, the resistance of the B supply
being in series with the coil. Hence an .01 mfd. bypass condenser
is used for electrical union of the circuits without losses. The
condenser is connected from the plate return lead of the coil to

the shield. This connection is made from a binding post to &
screw inserted in a hole drilled in the shield at the factorv. This
assembly is familiar now, since it is a counterpart of the assembly
and connection of the .01 mfid. condenser used to bring a grounded
potential to the G post of the first tube through the 45-volt binding
post.

The secondary is untuned in the detector input shield, hence no
complications arise in connecting the grid return to positive A. The
wire is run from the coil directly to the A plus spring of the second
socket.

In series with the secondary are the usual leak and condenser
for this type of detector, the condenser being of 00025 mfd. capacity
and having clips that hold the 2 meg. grid leak. From shield to
F minus of the socket a 4 ohm resistor is connected to drop the
6 volts of the storage battery to the 5 volts required for the filament
of the 201A tube used as detector. The .00025 mid. condenser
from detector plate to ground may be wired from the P post of
the first audio transformer to ground, or from the binding post
representing the plate of the detector tube to the shield.

THREE POINTS CLEARED UP

Only three points may not be clear in the actual wiring. One
is the connection of the relative position of the coil terminals in
and their proper destinations, another the identity of the socket
lugs, the third the peculiar rheostat connection.

As for the coil terminals, let us take the coil in the antenna
stage shield first. The primary is wound with blue insulated wire
and consists of 14 turns. The secondary is wound with strawberry
colored insulation next to the fixed part of the secondary. The
moving coil already is connected for vou in series with this fixed
winding. Therefore, you have four terminals to consider: two for
the primary, these antenna and ground, and two for the
sccondary, these being control grid (cap of tube) and ground. The
shield 1s considered as grounded A minus meanwhile.

The two-winding coil, considering the united segments of the
cecondary now as one winding, therefore, has four terminals. For-
tunately, the primary lugs are on one side of the shaft, the sec-
ondary lugs on the other side of the shaft. Trace out these leads
by examining the coil itseli. Look inside the core, see where these
leads connect to lugs. You will find some of the blue insulation
on the inside leads of the primary. Wire the beginning of the
primary to the antenna post on the shield, the end of the primary

Right or

QUESTIONS

(1)—Generally, a resistor has the same resistance to both
alternating and steady, direct current.

(2)—An audio frequency amplification of 400 is unusually high,
in up-to-date receivers.

(3)—The greater part of the amplification in a Superheterodyne
occurs in the intermediate frequency amplifier.

(4)—If the intermediate frequency in a Superheterodyne is not
an exact multiple of 5 ke the receiver will squeal.

(5)—A good volume control for a circuit embodying AC screen

grid tubes is a potentiometer with which the voltage applied to
the screen may be varied.
(6)—A band pass filter can be constructed by coupling induc-
tively two circuits tuned to the same frequency when the two
arc not coupled, the band width depending on the degree of
coupling.

(7)—By the use of a band pass fi'ter it is possible not only
to pass with practically equal strength all frequencies within a
band but it is also possible to pass the higher side frequencies
with greater inteunsity than the carrier so as to build up the
higher audio frequencies.

(8)—Th best quality of reproduction is obtained by suppres-
sing the higher audio frequencies and bringing out the bass
very strongly.

(9)—Push-pull is only a fad and will quickly pass when the
public rea'izes that enough volume can be obtained with a single
output tube.

(10)—If one 245 tube requires a grid bias of 50 volts, two such
tubes in push-pull require 100 volts bias.

ANSWERS ’

(U—\\'roug. The resistance of a resistor is always greater
fqr alternating current than for steady, direct current, and it is
higher the higher the frequency. The reason for this is that
as the frequency increases the current travels in a thin layer
near the surface of the wire so that increasing the frequency
has the same effect as to decrease the cross-section of the wire.

(2)—Wrong. An amplification of 400 is not at all high and
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ing Coils Affects Phase

to the shield itself. The beginning is near the end of the coil
form. Trace this down to the proper lug, which is the one nearer
the rear extension of the shaft. In this way then, by examining
the lugs and which terminals reach them, you will make sure the
primary is properly connected. " )

The secondary is connected with the lug that joins to moving
coil going to the flexible lead with grid clip on it, this same point
going to the stator of the tuning condenser. The remaining lug of
the secondary, the one nearer the shaft, goes to ground. )

These directions maintain the phase at the output as it existed
at the input, because the coil connections and the tube circuit both
reverse the phases, and an even number of complete reversals
produces the original result.

So much for the antenna stage shield. i

The second or interstage shield, for detector input, has the tuned
circuit for the primary, as the highest amplification is obtained from
the screen grid tube, at radio frequencies, when the plate is tuned.

The antenna coil had two forms: the primary and fixed part of
the secondary on the stator form, the dynamic part of the secondary
on the rotor form. But the interstage coil has three forms: the
outside stator, containing the fixed part of the tuned primary, the
rotor form, containing the dynamic part of the secondary, and, as
a third form an inside stator on which the pickup coil is wound,
this being the untuned secondary with step-up ratio. But there are
only four terminals, at that: two for the tuned primary, two for
the tuned secondary. ]

Consider the coil held with moving coil at bottom, single hole
mounting fixture at front. The right-hand lug nearer the fixture
goes to B4, the lug accommodating the flexible lead from tickler
goes to plate of the 222 tube, lug at left nearer the fixture goes
to A4, and the remaining lug to grid condenser.

The respective leadout wires are plainly visible. The secondary
wires are especially plain, so it might be well to wire these first.
Then you can tackle the other winding as directed.

These connections are simplified by standard construction of the
coils. The windings for one circuit will be found terminated on
one side of the coil shaft, the windings for the other circuit on the
other side, in regard to the coils in both stages. If regeneration
is used it may be necessary to reverse the connections of the sec-
ondary and also omit the plate bypass condenser of .00025 mfd.

The problem of socket spring identification is solved by realizing
that the larger pair of holes is for the filament, with negative fila-
is quite common. It is true that the audio amplification is lower

Wrong?

when power detection is used than when the older types of
detection is employed, because of high gain established at radio
frequencies.

(3)—Right. That is true in every well-designed Superhetero-
dyne. In nearly all cases, also, the greater part of the total
selectivity occurs in this part of the receiver.

()—Right. Tt will squeal.. But it will also squeal if the inter-
mediate frequency is an exact multiple of 5 kilocycles. The
best way to reduce the squealing is to make the receiver very
selective in the radio frequency level before the modulator.

(5)—Right. That is a good volume control both for AC and
battery-operated screen grid tube amplifiers. It is about the
only good control for AC tubes, but a rheostat in the filament
circuit is at least as good a control when battery-opérated tubes
are used.

(6)—Right. This is one of the simplest band pass filters and
it is especially suitable for a Superheterodyne intermediate fre-
quency amplifier. If the inductances and capacities in the two
tuned circuits are equal and if the band width at 200 ke is to be
10 ke wide, the mutual inductance should be nearly .05L, where
L is the inductance in cither circuit. That is, the coefficient of
coupling should be 5 per cent.

(7)—Right. If the resistance in the filter circuit is of ap-
preciable value, the resonance curve will be practically flat on
top; if, on the other hand, the resistance is very small, there
will be a considerable hollow at the top. In that case the side
frequencies corresponding to the higher audio freqliencies will
be amplified more than those corresponding to the lower audio
frequencies.

(8)—Wrong. That is what many people believe because of
much publicity for low notes. Best quality results when there
is no discrimination whatsoever among frequencies.

(9)—Wrong. Push-pull will stay and it will become even
more popular than it is todayv. If one tube in the output stage
gives a certain volume, two tubes of the sanie kind in push-pull
will give very much better quality at the same volume, and
considerably more volume at the same qualitv.

(10)—Wrong. 1If one tube requires 50 volts bias, two tubes
in push-pu'l require the same bias.

" right, the positive filament and plate posts at left.

Clarity for Wiring HB22 Shielded Stages
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FIG. 7
CIRCUIT DIAGRAM OF THE WIRING OF THE HB22, A
HIGH-GAIN RECEIVER, USING A SCREEN GRID TUBE
AND PUSH-PULL AUDIO.

ment at left, positive filament at right, as the socket is viewed
from top, the large holes toward you. ~ The plate spring is on the
same side as the F plus lug, the screen grid spring on the same
side as F inus.

When you turn the. socket upside down, as you will when wiring
to the springs, the relative positions are reversed, although the
absolute positions remiain unchanged. \Vith large holes toward you,
socket upside down, the negative filament and the grid posts are at
| Trace out the
springs to these points.

The rheostat connection is not easy to show ina schematic dia-
gram, but a few words will reveal the situation. The rheostat is
insulated from the shield, but one side of the switch in the rheostat
is connected to the shield. So A minus and ground are run to the
insulated ground binding post, then over to one side of the switch,
the other side of the switch going to the shield. Turn the switch
on and A minus, ground, B minus and C plus become effective,
and the shield itself represents this potential.

Why the rheostat is insulated, since one side goes to A minus any-
way, may be asked. The reason is that some rheostats do not con-
nect electrically when mounted on a shield, because of an insulation
base, so if insulation is taken for granted, any rheostat may be
used without special directions.

The audio circuit is standard. One stage of single-sided trans-
former coupling is used and one stage, the output, push-pull. The
output is taken through a transformer. The push-pull input trans-
former has a center tapped secondary, the output transformer a
center tapped primary.

The circuit is designed for the use of a storage battery or suitable
6-volt A eliminator, and for optional use of B batteries or a B
eliminator. If 180 volts maximum are available from a B elimina-
tor at a drain of about 52 milliamperes, then two 171A tubes may
be used as the output pair, the negative bias on only the last stage
being increased to from 40 to 45 volts total. Even the 112A pair
may be used at 180 volts by increasing their negative bias to about
15 volts. For a little longer tube life and retention of the 112As,
the 180-volt B eliminator post may be ignored, and the 135 volt
post used, the diagram being followed in that respect,

_ [A4 picture diagram of this circuit housed in the steel cabinet is
w preparation for early publication in these columns.—Editor.]

LIST OF PARTS

One shielded antenna stage dynamic tuner, consisting of tuning
condenser, tuning coil, socket, bypass condenser, switch rheo-
stat, link, equalizing condenser, binding posts, grid clip and
flexible lead, assembled in a cadmium-plated steel shield.
Cat. BAS3A.

One shielded detector stage dynamic tuner, consisting of tuning
condenser, tuning coil, socket, bypass condenser, link, grid
leak, grid condenser, filament resistor and four binding posts
assembled in a cadmium-plated steel shield. Cat. BDS3B 1

One 6.5 ohm filament resistor.

One 4 ohm filament resistor.

One 1.3 ohm filament resistor.

One .00025 mfd. fixed condenser.

One first stage audio transformer.

One push-pull input transformer.

One push-pull output transformer.

Three UX (four prong) sockets.

One subpanel.

One steel cabinet.

Two binding posts, speaker plus, speaker minus.

One National modernistic dial with rainbow feature and § volt
or 6 volt vilot lamn.

Seven insulated leads to batteries.

Dummy shaft and knob, with fastening bushing.

Four insulatine front panel washers,
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The Five Types of Speakers

Dynamic, Inductor, Magnetic, Condenser and
By J. E. Anderse
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DIRECT COUPLED SPEAKER CONNECTION, UPPER

LEFT. CHOKE-CONDENSER FILTERED OUTPUT, UP-,

PER RIGHT. PUSH-PULL INPUT AND OUTPUT, USING
CENTER-TAPPED COIL, LOWER LEFT. PUSH-PULL
OUTPUT TRANSFORMER, LOWER RIGHT.

Questions

[The following twenty questions are based on the instalment pub-
lished in last week’s issue, dated November Sth. The answers will
be found at the end of the present article—Editor.]

(1)—What is the purpose of a bypass condenser connected
from plate of the detector tube to A minus or ground? What
is the maximum capacity to use for this purpose? .

(2)—Is the output of the detector tube directly audible?
Why? What is nccessary to produce audibility? )

(3)—What relationship does the output power tube (last audio
stage) bear to the audio frequency amplification?

(4)—What is an audio frequeney transformer and by what
phenomenon does it function?

(5)—Cite two types of loads for a detector output tube; to be
connected in the plate circuit. ) .

(6)—What are series connection, parallel connection, a series-
parallel connection? ) ) .

(7)—\When constants are connected in series as a rule is the
newly cstablished value greater or less than the value of any
one of the components alone? State the exception. When con-
stants are connected in parallel is the result greater or less, as
a rule? State the exception. ) )

(8)—1Is the resistance value of a resistor the same to direct cur-
rent regardless of the amount of current passed through it?

(9)—Does the resistance value of a coil to alternating current
change, and if so, on what basis? ) )

(10)—What is the impedance of a constant in which alternat-
ing current is flowing? ) ) )

(11)—By virtue of what ratio does an audio transiormer step
up the voltage? ) L o 1

(12)~—What is the distinguishing characteristic of a high mu
tube, and what type of load does its plate circuit require? Cite
two examples of high mu tubes.. ~ ) .

(13)—In practice is the load in the grid circuit of the suc-
ceeding tube higher or lower than the load in the plate circuit
of the preceding tube? ) ]

(14)—Should the grid circuit of a battery-heated amplifier
tube he connected to a voltage source positive or negative m
respect to the negative filament? What is this difference of
potential called? What is its purpose? ; )

(15)—How many stages of audio frequency amplification are
used ordinarily? )

(16)—What is the object of adding an extra stage of audio?

(17)—What are the two main problems arising when the audio
frequency amplification is made exceedingly large?

(18)—What are the two general ways pf connecting a loud-
speaker to the output tube? State the ob;e'ct.of each.

(19)—What is a distinguishing characteristic of push-pull?

(20)—\What are the two types of output for push-pull?

[Turn to page 11 for the answers to these twenty questions.]

| This is the fourth consecutive instalment of the series on “Radio
for Schoolboys” The transmission and reception of a radio wave,
radio frequency amplification, audio frequency amplification, detec-
tion and types of circuits were discussed in the October 26th, No-
vember 2d and th issues. _lnother instalment will be published
next week.—Editor.]

HERE are three types of speakers in general hoine use,

and one in restricted use. The three are: (1) dynamic, (2)

magnetic, and (3) inductor. The fourth type is the con-
denser speaker.

A dynamic speaker derives its name from the fact that it
has a physically moving cotl, actuated by the audio frequency
variations in current and voltage. The word dynamic means
forceful.

There are two principal coils 1n a dynamic speaker: the dv-
namic or moving coil, called the voice coil, and the field coil.

For any loudspeaker to function there must be magnetism, an
electrical condition of repulsion and attraction.

Just as the voltage in a radio frequency coil or in an audio
frequency transformer sets up a magnetic field by virtue of the
flow of current, so the field coil of a dynamic speaker con-
tributes the electro-magnetism. The direct current voltage ap-
plied to the terminals of the field coil cause direct current to
flow through this winding, and the field is therefore in a steady
magnetic state. There must be a magnet in every speaker, and
it is obvious that in the dynamic speaker this magnet is not a
permanent magnet like the horseshoe type but is an electro-
magnet.

CONVERSION TO MECHANICAL ENERGY

The audio frequency currents and voltages from the output
of the receiver are fed into the voice coil, usually through an
output transformer, and therefore a changing magnetic field
exists in the voice coil. The held coil tends to maintain the
moving coil in a steady or neutral state, while the unsteady
magnetic field moves the voice coil against this force, for the
strength is greater, and the electrical pulsations at audio fre-
quencies are thus converted into mechanical vibrations of the
same frequencies.

When the moving coil moves in one direction it would have a
tendency to stick at the new position, but the effect of the field
coil is to bring the moving coil back to neutral position. There-
fore all the while the program is being heard the voice coil is
moving back and forth.

The voice coil is the moving part or armature. A short tubu-
lar projection physically attached both to the voice coil and to a
cone, causes the voice coil to communicate its motion to the
cone, which helps radiate the sound. Therefore the cone per-
forms as a sounding board, although it is made of parchment,
paper, fabric or other material.

PURPOSE OF A BAFFLE

The radiating qualities of the cone alone are not sufficient,

therefore, an extension sounding board, in this instance usually
an actual board, is used. Tt is called a bafile. It is a flat surface
with a_hole in it large enough to accommodate the outer edge
or periphery of the cone. A rigid support or spider is used in
constructing the speaker, the unit or drive mechanism being at
rear, and a circular frame at front. To this circular front brace
piece the edge of the cone is affixed, and this facilitates attach-
ment to the baffle.
_ The purpose of the baffle being to act as an auxiliary sound-
ing board, it best achieves that end when accentuating the radia-
tion m a forward direction, that is, in the direction out from the
cone. At the same time the baffle, if large enough, tends to
prevent the sound waves from retreating to the drive mechanism
pf the speaker, a condition knewn as back coupling and which.
if not prevented. will cause distortion, since the same wave is
radiated twice, the primary and secondary radiations being at
dlﬂ‘er.ent times, hence out of phase.

If, in addition to the baffle at front, the speaker is placed in a
box, whether this hox be a separate unit or a compartment of a
console, over-accentuation of low notes will result. The baffle
itself helps the low note reproduction, but the box, unless spe-
cially constructed, may make some low notes so strong that the
reproduction sounds boomy, as if the program were emanating
from a barrel.

OPEN EXCEPT AT FRONT

This condition is caused by box resonance. The box acts as a
damper upon the middle and upper frequencies, hence causes the
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lower audio frequencies to be relatively more pronounced. The
longer audio waves, being of greater length than the: shortest
distance between the edge of the cone and the sides and particu-
larly the back of the box, find their exit obstructed. In a very
real sense they are muffled.

One way of reducing box resonance is to make the rear and
other than front part open, as by using cane, which permits
casy exit of sound waves, or steel made to imitate cane.

The dynamic speaker is itself sensitive to' low notes, and when
the effect of the baffle is combined with that of a box, the
hoominess characteristic of so many commercial receivers housed
in consoles is the disappointing result. If tone considerations
are to be the deciding point it is usually better to have the
speaker apart from the radio installation, in a separate cabinet,
even though the consolidation effected by a console is then lost.
The extra cabinet may be acoustically open, that is, not seri-
ously obstructing middle and upper frequencies, which, may be
accomplished by padding the inside with cotton batting or other
soft material which prevents the echoing effects, or by making
the box acoustically open, or by combining both safeguards.

THE MAGNETIC UNIT

The magnetic unit consists of a coil or two coils placed in the
field of a permanent magnet, usually iron, which has been mag-
netized.
magnet coils and moves a piece of metal; called the armature,
which is so mounted between the coils as to have a springy
effect. This motion takes place between the pole pieces, which
are square or oblong, usually of stacked pieces of metal of the
same size, called laminated pole pieces. The object of the pole
pieces is to direct the flux most effectively toward the moving
part. Flux is the name given to the field set up by and about
the magnet coils.

The magnetic unit may be very sensitive. But it has some
limitations. The armature may strike the pole pieces, due to
the extremely tiny gap between them, often only a few thou-
sandths of an inch on each side, that is, between one side of the
armature and either nearer side of a pole piece. The smaller
the gap the greater the sensitivity of the unit, the greater the
danger of loud passages causing the pole picces to be struck by
the armature. When this overload takes place the speaker rat-
tles most annoyingly.

In the magnetic type speaker the permanent or horseshoe
magnet, or pair of such magnets mounted side by side, perform
the function of tending to maintain the armature in a steady
state. The audio frequency current derived from the output
tube or tubes of the receiver sets up a correspondingly varying
magnetic field, another instance of electro-magnetism, and this
field exerts attraction and repulsion on the armatute, causing it
to move at a frequency corresponding to the frequency of the
audio current fed to the magnet coils. The armature: would
stick or freeze were not the two poles of the permanent mag-
net there to bring it back into neutral position again, after every.
movement of the armature off center.

In the magnetic speaker, the unit has a rod attached to the
armature, and this rod, or coupling pin, is afixed to the center
or apex of a cone by a setscrew. Two tiny metal cones, per-
haps an inch in diameter, are attached to the apex front and
back, and these picces are themselves called apexes and contain
the extending bushing that has the setscrew in it. The coupling
pin emerging from the armature passes through this bushing to
be engaged by the setscrew. Thus is the cone or other dia-
phragm vibrated.

THE INDUCTOR UNIT

The inductor unit is of the same general type as the magnetic,
even though the inductor is sometimes referred to as an induc.
tor dynamic. It is hard to imagine the inductor to be in anv
class except the magnetic because of the construction and
principle of operation.

So when an inductor unit, or inductor dynamic or inductor
magnetic is mentioned, the reference is always to the same type
of unit, which may as well simply be called an inductor. Other-
wise the terms become confusing.

The words used to designate different types of speakers are
not of themselves revealing, so, unless some particular meaning
is accepted, the terms tend to become confusing. For instance
all speakers are dynamic, in the sense that they have a moviné
part. Also, all save one type are inductors, since they utilize
the phenomenon of induction. And all certainly are magnetic
in the sense that they operate by the use of magnetism, whether
the magnet be a horseshoe type, called permanent magnet, or a
coil type, where the voltage across the coil causes a magnetic

The audio frequency current is passed through the|

And Their Performance

orn Models Explained and Compared
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FIG. 11

A CIRCLE HAS 360 DEGREES. IF THE DOUBLE
ARROW IS WHIRLED AROQUND, THE POINTERS REP-
RESENT THE 180-DEGREE DIFFERENCE IN THE
PHASES OF THE VOLTAGES OF THE TWO PUSH-PULL

TUBES AT ANY INSTANT.

effect, this type of magnet being called an electro-magnet, or a
plate type of magnet. While in most instances the word applied
to a particular type designates a condition present also in
another type, nevertheless usage has made the terms dynamic,
magnetic and inductor sufficiently informative and contrasting,
as outlined.

POINT OF DIFFERENCE

The inductor unit differs from the magnetic principally in the
fact that the armature or moving part instead of vibrating
toward the two pole pieces, in the direction of the width of the
air gap, moves lilke a piston in the direction of the length of the
air gap. Thus the armature may be exceedingly close to the
pole pieces, without striking them, since the separation between
the armature and the pole pieces is not supposed to change dur-
ing the operation of the unit. Hence high sensitivity may be
developed without danger of rattling caused by the armature
striking the pole pieces.

In other respects the inductor speaker is extremely sensitive,
hence, although the danger of the armature hitting the pole
pieces is small, the air gap may be widened, to reduce the dan-
ger markedly, and still the inductor is much more sensitive than
the magnetic unit.

Also, the sensitivity is more impartial.

The magnetic unit is deficient on low note reproduction, a con-
dition that acquired no importance until audio amplification was
developed to a point in very recent years where receivers,
factory-made, custom-built or home-constructed, enabled low
notes actually to come through. It then became necessary to
provide loudspeakers to reproduce these low notes, which are
ordinarily weaker than other notes. The dynamic and the
inductor speakers were the answer. In some instances filters
were built into speakers, particularly into dynamics, to reduce
the response on high notes, and thus give relative preponder-
ance to low notes, and soon a condition developed, existent at
this writing, where there was general over-accentuation of low
notes. The pendulum had swung to the other extreme.

THE CONDENSER SPEAKER
The fourth type of speaker, recently having made its debut

commercially, is the condenser type. This consists of two plates
separated by an insulating material, usually some special fol-m’
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CHOKES, TRANSFORMER, AUTO TRANSFORMER,
RESISTANCE COUPLING, SERIES, PARALLEL AND
SERIES-PARALLEL CONNECTIONS ARE SHOWN AT
LEFT. A PLATE FILTER CIRCUIT FOR ELIMINATING
RADIO FREQUENCIES FROM THE AUDIO AMPLIFIER,
A CONDENSER ALONE FOR THIS PURPOSE, BATTERY
CONNECTIONS TO A TUBE, AND HOW A 1-TO-2 RATIO
AUDIO TRANSFORMER ENLARGES THE VOLTAGE ARE

SHOWN AT RIGHT.
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IN THE INDUCTOR AND MAGNET DIAGRAMS THE
DESIGNATIONS ARE PM, PERMANENT MAGNET; MC,
MAGNET COIL; AT, ARMATURE; A, APEX; C, CONE.
AN UNBALANCED TYPE OF MAGNETIC IS SHOWN FOR
SIMPLICITY. IN THE DYNAMIC SC IS THE_ STEEL
CORE; FC, FIELD COIL; VC, VOICE COIL; V, DIRECT
CURRENT VOLTAGE SOURCE. FOR AC OPERATION A
DEVICE IS BUILT IN TO FURNISH DIRECT CURRENT
VOLTAGE. THE OUTPUT TRANSFORMER, ALSO BUILT
IN, IS ILLUSTRATED. IT USES THE OUTPUT OF THE

RECEIVER AS INPUT TO THE SPEAKER.

the speckled area.

FIG. 15

At left is the
front view of a
cabinet Thous-
ing an inductor
speaker, while
at right 1is
shown the
mechanism, a
double-magnet
unit driving a
cone.

FIG. 16

A dynamic speaker, AC
model. As a rectifier is
needed to filter the AC
so that direct current is
applied to the field coil,
a rectifier tube is used
in this instance. Other
dynamic speakers have
metallic rectifiers

(Continued from preceding page)
of rubber, a high voltage being impressed on the plates. The
condenser speaker operates on the principle of electrostatic
attraction. VWhen two conductors are at a difference of poten-
tial (voltage) they are pulled toward each other by an amount
depending on the voltage.

The theory of the condenser type of speaker raises doubts as
to whether its sensitivity can be even nearly as great as that of
the other types, but leaves no doubt as to the possibility of the
highest order or tonal qualities. Any diminished sensitivity can
be atoned for by extra amplification, particularly at audio fre-
quencies, as by using an extra stage of audio.

The relatively high direct current voltage that must be applied
to the plates.o{ the speaker, may have to be so high that any
chance touching of two oppositely polarized plates might cause
more than momentary pain. Suitable precautions in construc-
tion, to render these opposite poles inaccessible, and precaution
in making the connection to the receiver, would remedy this
condition. The remaining point is that the insulating medium,
being rubber, is likely to Dbe perishable. Condenser type ear-
phones and speakers made in Germany long before any appeared
on the American market were notoriously subject to this defect.

The contrast in performance between the magnetic speaker on
the one hand and the three other types of speakers on the other
accounted for a rapid decline in the popularity of the magnetic
unit. The dynamic suddenly swung into almost uproarious popu-
lar favor, then the inductor appeared and won much apprecia-
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FIG. 17

An acoustically open
baffle box in which a
dynamic speaker is
placed. The top and
sides are cane, with
the back either en-
tirely open or with
cane there, too. This
type of construction
greatly reduces box
resonance.

FIG. 18
At left is a horn
speaker housed in
a baffle box. The
tone chamber has
a winding shape
for extra length

in small space.
Above is the unit
used.

tion. The condenser speaker has shown up well in the public’s
first trial of this type.

Only a restricted number of manufacturers make inductor
and condenser speakers, whereas the number making dynamic
speakers is exceedingly large, hence the dynamic, which at its
best is a fine instrument, is all too often heard at its worst,
because of lack of scientific engineering by the manufacturer,
or commercial ideas of just what particular type of distortion,
as, for instance, an overdose of sensitivity to low notes, will
produce the greatest sales. Utterly wretched dynamics abound
in the world market, while some of the very best speakers made
are dynamics.

The speaker first in popularity in point of time, the horn type,
is seldom used in home installations, because it is recognized
now that chamber with a very long tone travel, built so that
the opening is wider progressively on a fixed ratio, is neces-
sary, and this type of construction takes up much more room.
To save room the horn may be made in curled form, but even
so takes up considerable space, if its performance is to be any-
thing like that of the best dynamics, inductors and condenser
speakers. Hence horn speakers of proper acoustical design,
called exponential horns, are used largely in public address sys-
tems, auditoriums, theatres and the like, but are not popular in
homes. Magnetic horn units are used. They vibrate a metal dia-
phragm directly, instead of a sounding board indirectly. Thus
the unit is screwed onto the nozzle of the horn. One type of
horn speaker, made for talking movie reproduction and like
purposes, uses a special dynamic unit to work the metal
diaphragm.

The purpose of the horn is to enable the small diaphragm in
the magnetic or other unit to take hold of a large amount of
air and thus transfer a larger amount of electric energy into
acoustic or sound energy. The horn is really nothing but an
air transformer corresponding to a step-down electric trans-
former. If there is no horn the small diaphragm will vibrate
easily because there is no appreciable air pressure on it. If
there is. a long horn which tapers in the right way the air
pressure on the diaphragm is very great, and that is what is
needed. The horn is an impedance matching device which
enables the high impedance diaphragm work effectively into the
extreniely low impedance of free air. Th larger the mouth of
the horn the better is the matching at the open end, provided
that the rate of expansion of the horn has the proper value.

ew Condenser Speaker

sulated Plates Causes Audible Vibration

Answers

[The questions answered below will be found on page 8]

(1)—The purpose of the detector bypass condenser is to de-
tour the radio frequencies that are in the plate circuit of the
tube, to keep them out of the audio amplifier. The capacity of
this condenser should not exceed .001 nfd, although smaller
values may be used.

(2)—The output of a detector tube is not directly audible. The
fluctuations are at frequencies within the audible range, but are
in the form of changes in direct current and voltage in the plate
circuit. To produce audibility it is necessary to connect some
device, like carphones, in the plate circuit, so that the changing
values of current and voltage will actuate the diaphragm of the
device.and produce from the electrical vibrations the mechanical
vibrations that are audible.

(3)—The power tube has to have a large enough undistorted
power output to be able to handle the signal amplified by the
audio frequency channel.

(4)—An audio frequency transformer is a two-winding coil
on one metal core. The transformer functions by virtue of the
coupling between the magnetic field of the primary and the mag-
netic field of the secondary, utilizing the phenomenon of electro-
magnetism.

(5)—Two type of detector plate loads are (a) resistor and
(b) impedance coil.

(6)—A series connection is one in which the component parts
are so connected that the end of one joins the end of another,
and the clectromotive force is applied to the two remaining free
ends. A parallel connection is one in which one end of one part
is connected to one end of the other part, and the remaining
ends of both parts are connected together. The electromotive
force is applied to the joined terminals. A series-parallel con-
nection is one in which both series and parallel methods are
used.

(7)—When constants are connected in series the rule is that
the result is greater in value than the value of any one of the
components alone. The exception is in the case of condensers,
where the value with series connection is less than the inde-
pendent value of any one or more of the components. When
constants are connected in parallel the opposite to the foregoing
holds true.

(8)—The resistance value of a resistor to direct current re-
mains the same regardless of the amount of current.

(9)—The AC resistance of a coil varies with frequency. The
greater the frequency, the greater the resistance.

(10)—The impedance of a constant is the resistance to alter-
nating current.

(11)—An audio transformer steps up the voltage by virtue of
the larger number of turns in the secondary. The step-up is
directly proportional to the ratio of turns.

(12)—A high mu tube’s distinguishing trait is its high amplifi-
cation capability under proper load and voltage conditions. Two
examples of high mu tubes are the 240, which is called a high mu
tube, and the 222, which is called a screen grid tube.

(13)—The load on the grid circuit is larger in practice than
the load in the plate circuit.

(14)—The grid return of an amplifier circuit should be con-
nected to a voltage negative in respect to the negative filament.
The difference in potential between the negative filament and
the grid, as established by the grid return connection, is called
the negative grid bias. The purpose of negative bias is to pre-
vent distortion and incidentally to reduce the plate current drain
for any given value of plate voltage.

(15)—Ordinarily two stages of audio frequency amplification
are used,

(16)—The object of adding an extra stage of audio amplifica-
tion is to produce a louder result.

(17)—When audio frequency amplification is made exceedingly
large the main problems are preservation of tone quality and
maintenance of stability. I

(18)—The two main ways of connecting a loudspeaker are (a),
directly in the plate circuit, and (b), through a filter. The
object of the direct method is to attain a result most economi-
cally, which may be done when the plate current is not large.
The object of the filtered output is to keep the direct plate cur-
rent out of the speaker windings, to save the speaker from possi-
ble ruin, and also in some instances to preserve tone quality.,

(19)—A distinguishing characteristic of push-pull is that the
voltage impressed on the pair of tubes at any instant is dif-
ferent in phase, but not in time, by 180 degrees, which difference
is called the voltage phase difference.

(20)—The two types of output for push-pull are (a), a center-
tapped impedance coil and (b), an output transformer consisting
of a center-tapped primary and an untapped secondary.
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FIG. 32
THE CIRCUIT DIAGRAM OF SHORT WAVE ADAPTER
WORKING ON THE SUPERHETERODYNE PRINCIPLE
AND WHICH CAN BE USED AHEAD OF ANY BROAD-
CAST RECEIVER.

[Herewith is another installinent of the work, “The Superhetero-
dyne.” The series was begun in the October 12th issue and con-
tinued October 19th, 26th, November 2d and 9th. Another article
will appear next week —Editor.]

INCE the transformer with tuned primary and secondary is
S one of the simplest band pass filters, it may be well to give
a few suggestions on the design of such a filter. Let the induc-
tances of the primary and the secondary be the same and let it be
designated by L. Then since the two circuits are to be tuned to the
same frequency, the condensers must also be the same in value,
and let this value be designated by C. It is only necessary to de-
termine the amount of mutual inductance M necessary to give a
transmission bamd of the desired width,

It can be shown that the two response maxima are determined
by the two equations Z — Mw and Z 4+ Mw, in which Z is the
total impedance in either circuit, M the mutual inductance, and w
is 6.28 times the frequency. Ii the resistance in the circuits be
neglected Z = Lw—1/Cw. Substituting this in the two equations
and solving for w, we find the two values wi=1/[C(L—M)]*
and w:=1/[C(L + M)]*%. The first of these is higher than the
frequency of either tuned circuit and the second is lower by about
the same amount If frequency ratios be used one is exactly as
much above as the other is below..

If we let r=wi/w: we can combine the two equations and
determine M in terms of r and L. The relation is M = (r*—1)
L/(r* +1). Let us applv this to an intermediate frequency filter
having a transmission band between 195 and 205 kilocycles. In this
case the frequency ratio r is 205/195. Substituting this value in ihe
equation for M we find the relation M = .05L. That is, the mutual
inductance between the two tuned coils is only one-twentieth of the
inductance of either tuning coil. This is very loose coupling.

In designing the two tuned circuits they may be adjusted to
200 kc. We have already found that if the tuning condenser 1s
0005 mfd. the inductance should be 1.266 millihenries. The mutual
inductance in this particular case would then be 63.3 microhenries.

The Superheterodyne was originally devised for the purpose of
receiving short wave signals under conditions requiring a high order
of selectivity, and was done during the war. If the principle was
good in those days it should be equally good for the reception of
short wave signals, both code and broadecast, under present condi-
tions. ‘And, indeed, that is the case.

One method of receiving short wave signals is to reduce the fre-
quency in steps, using two intermediate frequency amplifiers and
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FIG. 33
THE CIRCUIT OF A SHOR’II‘ WAVE ADAPTER SIMILAR
TO THAT IN FIG. 32 BUT WITH THE FIRST SHORT
WAVE TUNER OMITTED FOR EASE OF TUNING.

two local oscillators. Indeed, this method is even applicable to
broadcast frequencies and has been used for that purpose to some
extent. However, such a receiver tends to be entirely too selective.
But for the reception of very short wave signals the method seems
to be nearly ideal, especially where a high order of selectivity is
required,

SHORT WAVE ADAPTER

This suggests the use of the Superheterodyne principle in a short
wave adapter with any broadcast receiver, either of the Super-
heterodyne or the ordinary type. Methods of doing this are best
explained with the aid of circuit diagrams. Fig. 32 shows one such
circuit employing a screen grid tube for modulator and a three-
element tube for oscillator. DC, tubes are used in this adapter, but,
of course, it will work with AC tubes as well, suitably charged.

The input transformer L1L2 may be an ordinary short wave
tuning coil of the plug-in type. The primary L1 should have a
relatively small number of turns and the secondary L2 should be
wound to suit the tuning condenser C2 and the waveband that it is
desired to cover. It is customary in short wave tuners to make the
tuning condenser of 140 micromicrofarads.

The oscillator L3L4C4 may be of similar design except that L3
should have a relatively larger number of turns. The tuning con-
denser may well be of the same capacity as the first tuning con-
denser. If a set of plug-in coils is used for each of the tuned cir-
cuits, no special size of oscillator coil is needed because no matter
what the intermediate frequency may be there will be one oscillator
coil which will oscillate at some setting of the condenser for every
frequency to which the first ¢ircuit may be tuned.

1f the adapter depicted in Fig. 32 is to be used ahead of any
broadcast receiver any intermediate frequency within the tuning
range of that receiver can be selected by simply tuning the broad-
cast receiver to a signal of thagirequency. For example, the broad-
cast receiver may be tuned in on WGY and the frequency of that
station will then become the' intermediate frequency. When the
receiver has been tuned tosthis frequency it is only necessary to
connect the adapter ahead ¢fiit and tune the high frequency level
with C2 and C4, using the proper pair of coils.

EXAMPLE OF TUNING,

Let us take for simplicity an intermediate frequency of 1,000 kc.
The broadcast receiver is tuned to that frequency, either by tuning
in a broadcast station operating on that frequency or by setting the
dials by previous calibration. Then the short wave adapter is con-
nected to the set as indicated in the figure and the two tuners in the
adapter set for the particular short wave station desired. The first
tuner, L2C2, is tuned to the frequency of the short wave signal and
the oscillator, L4C4, is set for a frequency which is 1,000 ke.
greater or less than the frequency of the desired signal. When the
two tuners are set properly the short wave signal will come through
the loudspeaker of the broadcast receiver.

It should be noted that if the broadcast receiver contains a single
tuning control, no particular tuning is required, for wherever the
dial is set the circuit will be in tune for some frequency, and that
frequency will be about as good as any other to use as intermediate.
But if the dial is calibrated it may be well to set it in the vicinity
of 1,000 kc. or 300 meters.

It is usually said that it is next to impossible to manipulate a

short wave receiver having two or miore turine circuits, and that
is a fact. It will be rather difficult to find the right combination that
will bring in any given signal on the adapter shown in Fig. 32,
a_lthpugh it will not be quite so difficult as if the tuners were func-
tioning in the same way. As soon as we shall have disposed of
some of the details of the circuit in Fig. 32 we shall present cir-
cuits which are less difhicult and more practical.
) It will be noted that the filament and plate return leads terminate
in a plug which points to a socket. This is not to be taken as
one of the sockets in the broadcast receiver, but rather as a sep-
arate socket wired for the convenience of the adaptation.  The
voltages indicated on the socket may be¢ obtained from the same
sources used in the broadcast recciver, but preferably they should
be provided by separate hatteries, especially the two plate voltages.
However, the hy-pass condenser Cl, C3, and C6, if large enough,
prevent any serious troubles in case the same sources are used.
None of these condensers should be less than .01 mfd. and the
larger they are the better it is.

Grid bias for the tubes in the circuit are provided by voltage
drops in the ballast resistors. R1 should have a total resistance of
25 ohms, all of which may be placed above the grid return since
a high bias is desirable for a modulator tube. R2 is a resistor of
4 ohms. »

It will be noted that the tickler coil in the oscillator circuit is
placed as a whole in the screen grid circuit and that the same
voltage is applied to the plate of the oscillator and the screen grid.
We showed ‘this method of modulation before and at that time we
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came to the conclusion that it was not so good as some of the
other methods explained, due to the very close coupling between the
oscillator and the modulator. Part of the objectional features of
this does not apply in this case because the intermediate frequency
is high and the first tuner is sharp enough to eliminate any image
interference that might result. When we come to the more prac-
tical adapters we shall show a different method of modulation,
necessitated by the fact that the first tuner is omitted.

A COUPLING DILEMMA

When hooking up an adapter of this sort there is always a ques-
tion as to what kind of coupling should be used between the modulator
and the broadcast receiver. In order that the modulator should work
efficiently it must encounter a high impedance at the intermediate
frequency. But the input circuits of most broadcast receivers have
low impedances. If all had low impedances it would only be neces-
sary to interpose a radio frequency step-down transformer between
the modulator and the broadcast receiver. But some broadcast re-
ceivers have high input impedances. An adapter should fit all kinds
of receivers, unless it is built for a particular receiver. Another con-
dition that must be satisfied is that the connection between the
adapter and the receiver should be as simple as possible. Again,
the simple connection should be safe, that is, there should be no
danger of short-circuiting any batteries or other voltage supplies.

The output device in Fig. 32 consists of a radio frequency choke
coil Ch and a stopping condenser C5. This combination is simple
and safe, but if the antenna post on the condenser is connected to
the corresponding post on the receiver the matching will not be
good in ali cases. However, it will work in all instances. The
coupling will be more efficient if the output terminal of the adapter
is connected to the grid side of the first tuned circuit in the broad-
cast receiver, but unfortunately, this is not often accessible from
the outside of the cabinet.

MORE PRACTICAL ADAPTER

Fig. 33 represents an adapter which is easier to tune than the
one shown in Fig. 32 and at the same time employs a more effective
coupling between the modulator and the broadcast receiver. It is
not so selective, however, for there is no high frequency tuning.
The only trouble that this might cause is image interference between
two high frequency signals which happen to be separated in the
frequency scale by twice the intermediate frequency selected. For
example, if the intermediate frequency is 1,000 kc. and it is desired
to receive a signal the frequency of which is 6,000 kc. there may
be interference at both the upper and the lower oscillator settings,
in one case with signals on 8,000 kc. and in the other with signals
on 4,000 ke.

If the intéermediate frequency were fixed as it is in the regular
Superheterodyne, this might render the adapter useless in many
instances, because the short wave band is even more crowded than
the broadcast band, and there would be little chance of getting clear
signals. But since the intermediate frequency may have any value
in the broadcast range it can always be selected so that any image
interference may be avoided, and the selection is accomplished by
merely retuning the broadcast receiver. If there is a single control
on the broadcast receiver, as has been pointed out, the selection of
a suitable frequency is done very simply by turning the single con-
trol, except that C3 in the adapter may also have to be turned.

The possibility of avoiding image interference is due to the fact
that most of the potentially interfering frequencies may be used in
other parts of the world. However, if it cannot be avoided in any
other way, it is always possible to use a tuned input as suggested
in Fig. 32. In extreme cases convenience must be sacrificed for
results.

" DETAILS OF DESIGN

A short antenna should be connected to the antenna binding post,
or if only a long antenna is available, a condenser of about .0001
mid. should be connected: in series with it before it is connected
to the post on the adapter. The input choke coil Ch should be a
small radio frequency choke. There are coils available wound with
fine wire on forms no larger than a grid leak resistance. Of
course, larger coils can be used also, but a necessary condition for
suitability 1s that it have a very small distributed capacity. In
place of a choke coil a resistor of about 100,000 ohms can be used
also.

The three circuit tuner in the oscillator can be any one of a nunr-
ber of commercial coils designed for short wave reception. 1.2 is
the largest winding on the coil and L3 is the tickler. The remaining
winding, L1, is usually not an integral part of the three circuit tuner

‘but is mounted on the base into which the form for the other wind-

ings is plugged. It is adjustable in most instances to allow for
variation of coupling. This is done because ordinarily it is connected

ort Wave Adapters
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Satterwhite

ANT.
ANTY w2V
(ol A
Le onoET
L
- ,_L.
L! ﬁ GND POST

"M_

————00000040
I ,
& e M- TR
c |
5 L

=8 P

l(.o

]L’
19D

b |

!

gli

0 2.5

]
180

FIG. 34
A CIRCUIT LIKE THAT IN FIG. 33 BUT ADAPTED FOR
USE WITH AC TUBES.

in the antenna circuit and is used for all the coils in the set. The
adjustable feature is also advantageous when it is used as pick-up
coil in the modulator. While it is desirable to have a variable pick-
up coil, fixed coils are not ruled out by any means, provided that
each plug-in coil in a set has its own pick-up coil suitable for the
frequency range of the coil. In any event the pick-up coil should
not be large, or the coupling should not be close.

The tuning condenser C2 should be the usual size, namely, 140
micromicrofarads.

The output transformer L5L6 can be an ordinary radio frequency
transformer intended for broadcast reception, but it should be con-
nected in reverse. That is, the large winding should be tuned and
connected in the plate circuit of the modulator and the small wind-
ing should be the secondary. If the coil is an antenna coupler and
if the receiver has a similar coil, the matching will be good and
the adapter will work efficiently. If the coupling is close between
the two tuned circuits, assuming there is a tuned circuit in the
receiver next to the antenna, there will be the double maximum
effect discussed under intermediate frequency filters. If this is not
desired C3 can be adjusted so that the signal is loudest. C3 should
have a capacity of .0005 mfd. and LS should match.

STRAY COUPLING REDUCED

Stray coupling in the adapter circuit is reduced by mecans of
by-pass condensers Cl and C4, each of which should not be less
than .01 mfd.

As in the previous case discussed, the battery leads may be run
to the voltage source in the broadcast receiver, but preferably they
should be run to separate batteries.

R1 should be a 25 ohms resistor and the rheostat Rh one of a
maximum resistance of 20 or 30 ohms. The object of the rheostat
is to control the volume. Of course, for this purpose the volume
contro! in the broadcast receiver can be used also. R2 is a 4 ohm
resistance or equivalent ballast,

The tubes used are one screen grid tube and one 201 A type tube.
A 112A type tube also makes a good oscillator and ¢an be used
interchangeably with the other.

A filament switch Sw is a convenient addition to the adapter when
the installation is permanent. Or in place of this, the plug-in ar-
rangement shown in Fig. 32 can be used in this circuit.

When using the adapter the antenna should be removed from its
post on the receiver and connected to the corresponding post on the
adapter, and then L6 should be connected as indicated.

AC TUBE ADAPTER

When AC tubes are used in the adapter, the circuit in Fig. 33
takes the form of that in Fig. 34. The first tube in this circuit
is an AC screen grid tube and is used as a modulator. The
second tube is a 227 type and is the oscillator.

The specifications of the various coils and condensers are the
same as those of the corresponding parts in Fig. 33. The desig-
nations are slightly different, however, but this should not cause
any confusion.

The grid bias on the two tubes is made the same for simplicity
and it is obtained from the drop in resistor Rl. The current
through this resistor is the combined plate currents of the two
tubes and the screen grid current of the first, a total of about
6 milliamperes. This may be used in the determination of the
value of the grid bias resistor. A bias of about § volts may be
applied to each tube, for this is approximately the value needed
on the screen grid tube when it is used as detector, and on the
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An auxiliary oscillator produces audible beat
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FIG. 35

INTERRUPTED CONTINUOUS WAVE SIGNALS CAN
BE RECEIVED AUDIBLY BY USING AN AUXILIARY
OSCILLATOR COUPLED TO THE FINAL DETECTOR IS

ILLUSTRATED IN THIS DRAWING.

227 to make it a good oscillator. From these value of bias and
plate current we get 833 ohms for Rl. This is an odd value
which can only be obtained by using a variable resistance cover-
ing this value. However, the circuit will work well if the nearest
fixed commercial resistor is used, say one of 750 ohms.

Since the grid bias resistor is in the plate circuits, as well as
the grid circuits, of both tubes, it constitutes a coupler. In order
to eliminate this undesired coupling the condenser Cl across the
resistor should be fairly large. A capacity of 0.1 mid. is sug-
gested, although one of .01 mfd. may be used since only high
frequencies are involved.

VOLTAGES REQUIRED

The usual screen grid voltage of 75 volts is provided for the
moedulator and the usual plate voltage of 180 volts for the plate
of that tube. Since the oscillator will work well with a plate
voltage of 75 volts, this is also used for that tube in order to
simplify the circuit. The heater current for both should be
supplied by a 2.5-volt, center-tapped winding not used for any
of the tubes in the broadcast receiver, or better still, a trans-
former not used for anything else, except that if the plate volt-
ages are supplied by an independent B supply the 2.5 winding
may be an integral part of this unit.

While the normal plate and screen voltages of 180 and 75
volts have been indicated in Fig. 34, it may be that better modu-
lation will result if a different combination is used. One of
these voltages, say the plate voltage, may be left at the normal
value and the other varied until the best combination is obtained.
The only criterion for correct combination is the greatest outpat.
When the screen grid voltage is varied, the bias required for
either modulation or amplification changes, so that whatever
the bias may be there will be one screen grid voltage which
will give better results than any other, and that voltage, of
course, is the one to use when maximum sensitivity is required.

When the screen grid voltage is changed the plate voltage on
the oscillator is also changed and therefore the intensity of
oscillation is changed. Therefore part of the change in volume
is due to the change in the modulation efficiency of the screen
grid tube and part to the change in the oscillation intensity of
the oscillator. If the voltage on the oscillator plate is made
too low, oscillation will stop and no signals can he received.

While the adapters described above have been designed to
work into a broadcast receiver, they can also be used to work
into a specially constructed intermediate frequency amplifier
followed by an audio amplifier, thus making a complete short
wave Superheterodyne. An intermediate frequency of about
600 kc would be suitable for such a receiver, and this can he
obtained with tuners used in broadcast receivers.

SHIELD FROM BROADCAST WAVES

If the intermediate frequency be chosen in the broadcast band,
as has been suggested above, it is desirable to shield the inter-
mediate frequency amplifier from broadcast signals, for if it is
not, the tuners in the amplifier will pick up the broadcast
station to which they are tuned, and this station will interfere
with the signals desired. This type of interference is often
noted even in Superheterodynes in which a low intermediate
frequencv is used, when the intermediate frequency amplifier
is not shielded. The interference will be greater the higher the

intermediate {requency for the antenna effect of leads and the
loop cffect of the coils are greater on the higher irequencies.
However, no trouble will be experienced from this source if the
intermediate amplifier is constructed in the manner of modern
radio receivers with a grounded shield surrounding each stage
or each tuned circuit.

RECEPTION OF UNMODULATED SIGNALS

Most of the signals existing in the ether aré of the unmodu-
lated type, or at least they are modulated in such a wayv that
they cannot be heard if received by the ordinary broadcast
receiver.  They are of the interrupted continuous wave type.
In order to hear these signals on any type of receiver it is
necessary to introduce an oscillator into the circuit and adjust
its frequency until it differs by an audible amount irom the
irequency of the radio frequency existing in the grid circuit
of the detector to which the oscillator is coupled.

A method of coupling this auxiliary oscillator is illustrated
in Fig. 35. A simple oscillator is shown at left and the detector
in the receiver at right. The oscillator coil consists of three
windings, as usual. L1 is the winding which in conjunction
with condenser C determines the frequency. L2 is the tickler
or plate winding, and L3 the pick-up winding which is con-
nected in series with the grid lead of the detector tube.

The interrupted continuous wave signal is impressed on the
detector by the radio frequency tragnsformer T1 and the locally
generated frequency by the pick-up coil. The two frequencies
mix in the detector, producing a beat note in the plate circuit.
This beat is amplified by the audio frequency amplifier, the
first transformer of which is shown, and then transmitted to the
loudspeaker.

If the receiver is to be versatile it is neccessary that the fre-
quency of the oscillator be variable and for that reason con-
denser C is variable. Suppose that the signal to be received
is on a frequency of 200 kec. It may he the original frequency
received from some statioti or it may be the intermediate fre-
quency of a Superheterodyne. In order to hear the signal it is
necessary to set the local oscillator by means of condenser C
so that its frequency is either greater or less than 200 kc by
an audible amount. Since the human ear is most responsive
to a frequency of about 800 cycles per second, this frequency
may be chosen. The oscillator in this case would be set at
either 200,800 or 199,200 cycles per second.

OSCILLATOR MAY BE LOCKED

If the receiver in question is a Superheterodyne the signal at
the detector will always have the same frequency when the
circuit is accurately tuned. For that reason the setting of the
oscillator in Fig. 35 will always be the same as long as the
same beat frequency is desired. Hence condenser C may be locked
In position once the frequency has been adjusted. Even when the
oscillator has been locked in position it is possible to vary the
audible beat note when desired, because the intermediate frequency
in a Superheterodyne is not fixed but depends on the setting of the
high frequency oscillator in that circuit. Suppose the oscillator in
Fig. 35 is adjusted so that the beat note is 800 cycles when the
Superheterodyne has been tuned very accurately.

If now the oscillator in the Superheterodyne is readjusted
ever so little, the beat note will change by a considerable amount.
Deviation from the 800 cycle beat would mean detuning of the
Superheterodyne, but this would not necessarily reduce the

© sensitivity of the receiver, for it may happen that a beat fre-

quency of 1,000 or 600 cycles can be heard more distinctly than
one of 800 in some instances. A detuning of 200 cycles in either
(].1rec§1on 1s not great enough to cause any appreciable diminu-
tion in the intensity of the interrupted continuous wave signal
at the detector.

The audibility of anv note depends on the type of noise
present as well as on the peculiarities of the listener’s ears. It
may also happen that the audio amplifier used is especially
cfficient on some frequency, and this frequency can be selected
by a slight touch of the Superheterodyne oscillator dial,

.Suppgs\- the receiver employved is not a Superheterodyne. Any
given signal is then fixed in frequency. In that case condenser
C in Fig. 35 should be adjustable so as to provide a means of
varving the audible heat note. Moreover, it should be variable
over a wide range in order to provide a means of receciving
more than one carrier.

 This auxiliary oscillator is discussed here because in prin-
cible it is the same as a Superheterodyne. The oscillator in
Fig. 35 becomes the frequency changer, the detector the modu-
lator as well as the detector. the beat frequency becomes hoth
the intermediate and audio frequency, and the audio frequency

amplifier serves the dual purpose of intermediate and audio
amplifier. :
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Enormous Amplification

Produced in Four Stage All-Screen-Grid Tuner
By H. B. Herman

O build the battery-operated circuit diagrammed herewith,

I which uses three stages of tuned screen grid a.mp]lﬁcatlm'l

and a screen grid detector, requires a width of about 18’
and a depth of 12", so plenty of room is taken up, to be sure,
but the circuit performance is high.

The reason for the occupation of such a large space fgr
merely a tuner is the size of the shields. These are 5x5 5/8x6",
a size required for efficiency. Thus 12" are taken up by the
width of the two shields when they are lined up, and besides
there is the added distance occasioned by the drum of the dial
and the shafts that extend from both sides of each shield.

Inside each shield are the necessary parts for the particular
stage. So more than 16” in width are used up this way.

The three tuned plate circuits develop a higher starting
capacity than the antenna stage's tuned circuit, but the equaliz-
ing condensers are included in all stages because dissimilarities
even in the plate circuits will require compensation, whereas
the main addition of capacity will take place in the first stage.
So the adjustment in the first stage will require that most of
the 80 mimnfd. capacity of the equalizer be used, whereas in the
succeeding stages considerably less than the total capacity must
be used.

The bypass condensers, C6, C8 and Cl0 are in parallel, but it
is just as well to have these three 1 ntfd. capacities that way,
as 3 mfd. is by no means excessive, and the bypassing may
be done directly from B post on a shield to the grounded shield
itself, thus reducing common coupling through the B plus lead
at radio frequencies.

The voltages should be used as shown, with the single excep-
tion that less than 45 volts may be tried on the detector screen
grid alone (G post of socket), about 16 volts being the minimun.
The particular voltage will depend somewhat on the load on
the detector tube. This load preferably should be a resistor
and .05 or .075 meg. (50,000 or 75,000 ohms) will work well.

This tube is worked as a power detector, since the exceedingly
high radio frequency amplification ahead of the detector makes
impractical the use of any other type of detector. It is better
to have the first stage of audio—the amplifier being independent
of the present circuit—resistance coupled, with the previously
recommended value of plate resistor, while another resistor
about 5 meg., should be used in the first audio grid circuit. The
last audio stage may be push-pull transformer coupled. A pair
of 171A tubes, if for battery operation of the filaments, or a
pair of 245s for an AC power pack to be used in conjunction
with this tuner, will give excellent results.

Those who like to experiment with space charge detection
may do so by reversing the leads to cap and G post of the
detector tube. Then the grid clip goes to a positive voltage,
say 16 to 45 volts, various values being tried, while the G post
is used as the control grid, and to this one end of the secondary
L8 is connected. For space charge detection the negative bias,
shown as 475 volts, may have to be reduced, and the grid return
may be made even to negative filament or to ground or to 114

GERMANY HAS TELEVISOR

(Underwood & Underwood )

A HOME TELEVISION RECEIVER WAS EXHIBITED
AT THE RECENT RADIO EXPOSITION IN BERLIN,
GERMANY, MADE BY MIHALY THE COMPARATIVE
SIZE OF THE RECEIVER AND IMAGE CAN BE SEEN

FROM THE PHOTOGRAPH.
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THE BIAS IN THE FIRST STAGE IS ALWAYS NEGA-
TIVE, BUT BLECOMES MORE NEGATIVE AS THE
VOLUME IS REDUCED BY MANIPULATION OF THE
RHEOSTAT. THE NEXT TWO RF STAGES HAVE A
BIAS OF 27 VOLTS, DUE TO THE DROP IN THE FILA-
MENT RESISTOR R3. THE POWER DETECTOR HAS A
BIAS OF 72 VOLTS NEGATIVE, CONSISTING OF THE
27 VOLTS DROP PLUS 414 BATTERY VOLTS. SOME-

TIMES 3% BATTERY VOLTS GIVE MORE VOLUME.

volts of negative C bias. The bias and screen cap voltages of
the space charge detector are critical, and no one set of values
can be given as assuredly best.

There are four solid-side shields, with removable top and bot-
tom, the socket being aftixed to the bottom. A fifth space at
extreme left rear represents where two tight-fitting stages of
resistance-coupled audio may be used, as this much amplification
at audio frequencies is all-sufficient for this receiver. If such
a circuit is built, then the first audio tube should be a 240 high
mu, with a 025 meg. resistor in the plate circuit, 135 volts
applied to the plate, and the negative bias on a 5.0 meg. leak
being 3 volts. Then the output tube would be a 171A. with
180 plate volts and 40 to 45 volts negative hias. The second grid
leak, like the first, would be 5.0 meg.

The first and second shields are arranged to left and right
respectively of the drum dial, the other shields at rear, with
a pulley and belt at right to communicate the shaft motion
of the front pair to the rear pair.

The Bernard dynamic tuners are used in all stages of radio
frequency, including the detector input. The interstage coup-
ling is by means of an tuned primary feeding an untuned pick-
up coil, the grid returns being to negative A, the shield potential.

The shield arrangement set forth in another article in this
issue is followed, except that the detector shield has no grid
leak and condenser in it, and an extra post makes provision
for the grid bias, total of 415 volts external. The actual bias
on the detector is 7.2 volts, due to additional 2.7 volts from
the drop in a filament resistor (R3). So the radio frequency
amplifiers are biased 2.7 volts negative automatically, except
that the bias on the first tube is altered by the volume control.

[Further information on the construction and operation of this
receiver will be published next week, issue of November 23d.—Fd:-
tor.]

LIST OF PARTS

Shielded antenna stage, BAS3A, consisting of Bernard tuner
BT3A, .00035 mfd. tuning condenser, 75-ohm switch rheostat
with knob, 80 mmfd. equalizing condenser, grid clip, flexible
lead, socket, fixed condenser .01 mfd., binding posts, all assem-
bled but not wired.

Two shielded interstages, BIS3B, each consisting of Bernard
tuner BT3B, .00035 mfd. tuning condenser, 80 mmfd. equalizing
condenser, grid clip, flexible lead, socket, fixed condenser .01
mfd., binding posts, all assembled but not wired.

Shielded power detector stage, BPD3B, same as above, except
extra post is for C bias.

C6, C8, C10—Three 1.0 mfd. 200 volt bypass condensers.

R2—6.5 ohm filament resistor.

R3—10 ohm filament resistor.

P, B—Two output binding posts.

National modernistic dial with rainbow feature,
PL. and knob.

Dummy knob, shaft and bushing.

Drilled steel cabinet, brown crackle finish.

Subpanel.

Brackets.

Five leads for cabling to batteries.

Four Kelly tubes, 222.

pilot lamp
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Picture Diagram
of Battery Model
Push-Pull Diamond

|The October 12th, 19th and 26il, and November 2nd and 9th
issues contained articles on the new Push-Pull Diamond of the Air.
The same fundamental circuit is used for buttery operation of fila-
menls or for AC. Those desiring to build ihis excellent receiver in
either or both forms should consult these recent issues. Articles on
the baitery model contain wmany facts pertinent to the AC model,
and vice versa. This weel the picture diagram of the battery model
is featured. Plans lave been made for early pubjication of the prcture
diagram of the AC wmodel—Editor.]

HE picture diagram of the wiring of the new battery model

I Push-Pull Diamond of the Air shows the top and bottom

views of the subpanel. In each instance the wires are shown
as they actually appear, Ii the subpanel is turned bottom side up,
the front becoming the back, then the relative direction of the leads
is reversed, as compared with the top view. The bottom view as
diagrammed avoids this reversal completely.

[t is the simplest and best way of showing the wiring. The other
and poorer mcthod by far is to show only the top view with top
leads solid and underneath leads dotted. But then in your mind
vou might have to reverse the direction of leads as you wire the
subpanel underneath.

This easily would lead to error. The method used herewith
precludes such error and assures splendid results.

USE THE OFFICIAL SUBPANEL

The best way to build the recciver is to use the official cadmium-
plated steel chassis, which has sockets affixed, a self-bracketing flange
all around, and all necessary holes drilled and, where required,
insulated as well.

A possible exception exists in the case of the grid condenser holes,
these two ocing specially drilled, and insulating washers, furnished
with the subpanel, affixed.

Also the official subpanel provides for proper placement of parts.
There are two cutouts, one oblong to give operating room to the
switch rheostat, the other a large circle to pass the form of the
three-circuit coil so that the shaft and knob will match up with the
rheostat.

DIAL ACCURATELY MOUNTED

A special provision included in the subpanel is accurate mounting
facility for the new National modernistic dial with rainbow feature.

The front panel should be 7 x 18”, and is obtainable commercially
that has the proper holes already drilled. Under the two holes
for rheostat and three-circuit tuner are two smaller holes, corre-
sponding to a pair on the front flange of the subpanel. Pass a 6/32
screw through each such hole from the rear, affix a nut at front,
tighten down and nip off the protruding excess of the screw. Then
mount the rheostat to clear. At right the tickler mounting cannot
possibly give any trouble even if the screw is put in the wrong way,
because no moving part is near it.

But use two 6/32 machine screws in these instances, making sure
to have them of the flat-head type.

ORDER OF THE TUBES

You can leave the front panel attachment to be made after the
subpanel has been wired.

Note that the order of tubes from left to right is (1) first audio,
(2) RF, (3) detector, (4) and (5) push-pull pair. This is an
excellent order of assembly and also makes possible the highly
symmetrical appearance.

If the wiring is done as diagrammed. then fine results are as-
sured, except the possibility that the tickler leads need reversal if
regeneration fails. Suppose there is no regeneration. Remove the
tickler lead from detector plate and connect instead to B+, removing
the B4 lead and connecting that to plate. This simple operation
is what is meant by reversal of leads.

The picture diagram is based on the use of the officially prescribed
parts, concerning which there is a commercial announcement in the
advertising columns.

MAKING AN OSCILLATOR

WISH to build an oscillator, but I don’t know how to connect
I the coil so that the tickler works in the proper way. Can you
give a rule which will help?—D. C.

Suppose you wind one long coil on the same form with suf-
ficient turns to make both the tuned winding and the tickler.
Cut the wire of this coil so that the turns are divided in the
ratio of about 3-to-2. Connect the inner end of the larger portion
to the grid and the inner end of the smaller portion of the coil
to the plate. The outer end of the larger portion goes to the
filament and the outer portion of the smaller to the platé battery.
Then you will have the two coils connected properly to produce
oscillation. You can tune either winding with a condenser.

You can also connect the tuning condenser hetween the grid and
the plate. ]
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: Tuning by
, New Way of Achiev
,L REC By J. E.
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FIG. 1
THE CIRCUIT OF A WAVE CONDUCTOR FOR THE
SELECTIVE RECEPTION OF RADIO SIGNALS.

HERE are very few things in radio, whether good or bad,

I that have not been exploited thoroughly. However, there is

one good thing that has almost entirely escaped the attention
of radio engineers and experimenters, and that is wave resonance.

Wave resonance! What might that be? The term is not familiar,
Does it signify something new in radio that has not been known
until recently, or does it signify something which has been known
for a long time and only lain dormant in radio literature?

Wave resonance is not new, for it is considerably older than broad-
casting. It has not entirely lain dormant, either, but practical engi-
neers in the radio field have been sound asleep, judging by the
advantage they have taken of its possibilities. The principle has
reposed in the subconscious mind of some of the engineers while
they have been pursuing other lines of development.

The principle of wave resonance is explained in J. A. Fleming’s
book, “Elements of Wireless Telegraphy and Telephony,” which was
published in the early part of 1918. Dr. Fleming treated the sub-
ject briefly in mathematical terms, and apparently most of those
who have read his discussion treated the wave resonance coils as an
interesting curiosity.

COHEN TAKES IT UP

Immediately after the war Dr. Louis Cohen, then connected with
the War Department in a consulting capacity, took up the problem
of wave resonance and brought out the wave resonance coil as a
substitute for an aerial. Following Dr. Cohen’s publication of the
principles of the wave resonance coil, popular articles appeared in
the radio- press and a few amateurs constructed coils with some
success. But it did not gain much popularity and the subject was
dropped.

Dr. Cohen, however, did not abandon it. He continued to de-
velop both the theory and application of the coil, and some of his
results are published in the October issue of the Proceedings of the
Institute of Radio Engineers. His paper contains a rather complete
mathematical exposition of the theory of wave resonance together
with many suggestions for practical application.

In another paper in the same issue by Dr. Cohen and Major
Blair, Signal Corps, U. S. Army, the wave resonance principle is
discussed in conjunction with transmission, and the authors promise
that more on the subject will be published in a later issue. The
interesting point in these discussions is that the resonance wave coil
can be applied to the solution of many radio problems met both in
reception and transmission, particularly multiplex communication.

MATHEMATICAL COMPLEXITY

To give a complete exposition of wave resonance it is necessary
to employ mathematics, and the formulas are not at all simple. In
fact, they are exceedingly complex, and cannot be reproduced here.
However, it is possible to explain the principle qualitatively so that
any one interested can experiment intelligently with wave resonance.

Let us first resort to an analogy. Suppose a heavy hope be
stretched between a rigid support in a wall and the hand. Give the
rope a sudden jerk to one side at right angles to its length. A
kink in the rope will be produced and this kink will travel the

Ly
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FIG. 2
TANDEM CONNECTION OF TWO WAVE CONDUCTORS
FOR INCREASING THE SELECTIVITY OF WAVE
RESONANCE TUNER.

length of the rope to the wall. There it will be reflected and returned
to the starting point. The reflected kink, however, will be in the
opposite direction to the incident kink. That is, if the incident kink
was to the left, the reflected kink will be to the right.

If the rope be given a second jeik in the original direction at the
instant the reflected kink comes back to the hand, the second kink
that travels down the rope will be larger than the first. By timing
the jerks properly it is possible to start and maintain a wide sw ing
of the rope with very little effort. Probably every reader has done
this very thing already without thinking of kinks, incident or
reflected, or suspecting that there is anything extraordinary about
it. Well, there is not, for the thing is quite ordinary and that is
why it was picked as an analogy.

QUITE A COMMON 'THING

It is just a case of simple resonance on a string. A much prettier
illustration of this is standing waves on a stretched string vibrated
by a tuning fork. The string can be made to vibrate in one section,
or in any number of sections, by suitable excitation. In this instance
it is not plain that the resulting effect is due to the combination of
a wave or kink traveling down the string in one direction and com-
ing back again in the opposite, but the motion is the same as that
of the rope, because the conditions are similar.

Now, that string, or rope, has two properties by virtue of which
the wave motion takes place. One is tension or tautness: the other
is mass per unit length. The rope is stretched and it is heavyy.

Now suppose we have a wire stretched between two points and,
instead of giving it a jerk with the hand, we give it an electrical
jerk. That is, we introduce an emf. suddenly into it. The situation
1s analogous. The mechanical tension in the wire, if any, has no
significance at all in this instance; neither has the mass per unit
length. But if the aualogy is to be good therc must be something
to take their places. Well, the wire has distributed capacity to
carth, and that is the tension in the electrical case. It also has
inductance per unit length, and that is the electrical mass per unit
length. (The capacity is really the reciprocal of tension.)

AN ELECTRIC WAVE

Suppose we introduce an electric jerk at some point in the wire.
An electric wave or kink travels in each direction from this point to
the ends of the wire, where the kinks are reflected returning in the
opposite directions, and in opposite phase. If we choose the point
for introducing the emf. at one end the kink travels down to the
opposite end and comes back by reflection, and this is quite analogous
to the case of shaking the stretched rope back and forth. However,
we have to introduce a kick every time the kink comes back and
at the exact instant if there is to be much of a wave, especially ii
cach kick is very feeble.

The electrical kink that travels down the wire is a current, of
course. There is associated with the current wave a voltage wave
such that where the current is least the voltage is greatest. At the
ends of the wire there can be no current and at these points the
voltage is greatest. There is an effect in the rope analogy which
corresponds to the voltage. It is the tension of the rope in the
direction at right angles to the rope. At the end of the rope at the
hand there is no such tension and the motion is greatest. At the
fastened end there is no motion, but the tension is greatest.

The rope with one tied and one free end is really analogous to a
wire grounded at one end and open at the other. The grounded end
corresponds to the end at which the hand swings the rope. The wire
which is grounded at neither end is analogous to a string fastened
at both ends, such as a piano string. A kink is introduced into the
piano string by striking it at some point.

EFFECT OF RADIO WAVE

We got to the point where we introduced a sudden emi. at some
pomt in the wire. When a radio wave strikes the wire we intro-
duce an emf. at every point. Let the emf. be a sudden jerk such
as would be produced by a spark of static. A kink travels in both
directions from every point, but the effects of the jerks at all the
points combine to produce a unified result, a certain current-voltage
wave traveling to the ends and reflecting. If there were no resist-
ance in the wire the wave would continue forever traveling back
and forth, but due to resistance it soon dies out, just as the sound
from a piano string dies out a short time after it has been struck.

If a continuous radio wave, such as the wave from a broadcast
station, strikes, the wire will continue to be agitated electrically,
just as the rope was agitated when the hand carried one end back
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and forth. But the agitation will not be orderly unless the wave
is timed properly to the natural frequency of the wire, which de-
pends on the distributed capacity and the inductance per unit length.
Neither will the current in the wire be large unless this timing is
correct, nor will the voltage at the ends rise to appreciable value
without proper timing.

The emf. introduced into the wire must be timed so that every
new pulse will aid the reflected wave already in the wire. If this
timing is not exact, the emf. will tend to stop the wave already
set up in the wire,

TUNING THE WIRE

Now, if the frequency of the radio wave which is agitating the
wire is within our control, as was the frequency of the swinging
hand at the end of the rope, we can vary it so that it is in step with
the incident and reflected waves in the wire. In that way it is
possible to get a very wide swing, that is, carrents and voltage ampli-
tudes, in the wire even with a very feeble radio wave. If the adjust-
ment of the frequency is very good, very high voltages will be
built up at the ends of the wire, and very large currents in the
middle of the wire. The lower the resistance in the wire the higher
the voltages and the greater the currents that will be built up with
a given intensity of radio wave.

Ordinarily we cannot control the frequency of the radio wave.
Then if we want to tune the wire we have to do something else to
effect proper timing. The only thing that can be done is to change
the constants of the wire so that the time it takes a wave to travel
down the wire and back again is equal to the time between similar
pulses in the incoming radio wave. Theoretically we can do that
by changing either the inductance per unit length or the distributed
capacity, but practically we cannot tamper with the inductance.
The wire i1s what it is and we cannot change its nature, and hence
its inductance, very easily. But we can change the capacity of the
wire without difficulty. That is, we can either increase or decrease
the electrical tension of the wire. If we increase the tension, that
is, decrease the capacity, we shorten the time it takes a kink to make
a round trip on the wire. If we decrease the tension, that is, in-
crease the cavacity of the wire, we lengthen the time of the round
trip of a kink.

HOW TUNING IS DONE

If the wire is horizontal its capacity is greater the closer it is to
earth or to a grounded conductor, such as another wire placed close
to and parallel with the other. Therefore to change the electrical
tension of the oscillating wire it is only necessary to change the
distance between it and the earth, or between it and the grounded
conductor. The simplest way in practice would be to use a grounded
plate under the oscillating wire, and then raise or lower the plate.

But suppose the oscillating wire, is several hundred feet long. It
would not be very practical to build a large metal plate of equal
linear dimensions and then attempt to raise and lower it. Tuning
that way would be very cumbersome, indeed. We have to find
another way, or else abandon the idea.

We started out to expound wave resonance, but so far we have
not said anything about it directly. Yet we have explained it, for
wave resonance is that form of resonance in which an electric wave
is made to travel back and forth along a conductor having distributed
‘inductance and capacity, by means of a periodic alternating emf.
having a period equal to the natural period of vibration of the
conductor.

But where does the resonance wave coil come in? Such a coil
is a long conductor having distributed capacity and inductance, all
twisted up so that it has a comparatively high inductance per unit
length. It is a lumped inductance, but it is not the lumped induct-
ance that enters into the problem of the resonhance wave coil, but
rather the distributed.

To have a straight wire several hundred feet long in a receiving
set is not practical. But we can have an ordinary antenna terminat-
ing in a coil that is small enough to fit into a reasonable space.
The theory of such an arrangement is essentially the same as that
of a simple straight wire. Mathematically it is much more complex,
but practically it is less so, and we are interested only in the prac-
tical phase of the problem.

THE RESONANCE WAVE COIL

Turn to Fig. 1. H_ere we haye a long conductor, one part of
which is strung out like an ordinary antenna and the other part
of which is coiled up to form the coil L. Both ends of this con-
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FIG. 3
THE CONNECTION OF A WAVE CONDUCTOR FOR
TUNING OUT ONE INTERFERING SIGNAL.

ductor are open, that is, not connected to anything. We have, then,
a conductor such as we have been discussing with the exception
that we have coiled up on¢ end of it in order to get most of the
wire into a compact case. We digress here to make another analogy.
Tlis time it is the piano string which fits the case the best. This
lumped inductance at the end of the antenna is similar to a weight
iastened to one end of the piano string, the rest being plain wire.

The radio wave that is to be received generates an emf. in the
antenna portion of the conductor, but the wave set up in it travels
to both ends, at which the high resonance voltages are built up
when the distributed capacity is adjusted properly for the frequency
of the wave being received.

The straight heavy line in Fig. 1, marked P, is the edge of a
metal plate about the same length as the coil L. This plate is
mounted parallel with the coil in such manner that the distance P
and L can be varied by means of a knob. To tune it is only neces-
sary to turn the knob and the plate moves up or down according to
the direction of turning.

Coil L1 in Fig. 1 is the primary of a radio receiver, or the usual
antenna coil. The arrangement shows how to use the resonance
wave coil as a pretuner in a receiver to take advantage of the
exceptionally sharp tuning characteristic of wave resonance.

CONSTANTS OF THE COIL

Before we proceed let us give an idea of the dimensions of the
resonance wave coil L. For broadcast reception it may be wound
on tubing two inches in diameter, using enough wire to make a
winding about eight inches long. The wire is the usual insulated
magnet wire employed in other radio tuners. It is well to use the
heavier sizes for sharpest tuning. The plate under the coil might
be made of copper or aluminum of heavy gauge. Its length should
be at least equal to that of the coil over it, and its width somewhat
in excess of the diameter of the coil. It should be mounted in guides
and raised and lowered by means of a screw to which the knob is
attached. The length of this screw depends on the range of the
tuner. The longer the screw the greater the range. The pitch of
the screw might well be small because the tuner will be very sharp
and hence slow motion is desirable.

While the plate P in Fig. 1 is not grounded as it should be
according to the preceding discussion, it nevertheless affects the
capacity of the coil. By connecting the plate to the high side of
11, loose electric coupling between the receiver and the antenna
is achieved.

TANDEM TUNING

If a greater selectivity than one wave conductor affords is
desired, two such wave conductors can be used in tandem, tuning
both to the same frequency. How this is done practically is illus-
trated in Fig. 2. The selectivity is increased considerably but the
sensitivity of the arrangement is not decreased appreciably at the

same time.
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FIG. 4
THIS SHOWS HOW MANY WAVE CONDUCTORS MAY
BE CONNECTED IN PARALLEIL FOR MULTIPLEX RE-
CEPTION WITH A SINGLE ANTENNA.
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A THOUGHT FOR THE WEEK
WHEN a couple of he-men have a dispute, they fight it out

and let it go at that. When big business gets into a snarl,

the disagreeing parties merge. Note: the R.C. A. and the
Victor and other concerns that have been wmaking faces at each
other, have joined forces. The almighty dollar is a great welder
of conflicting interests.
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Next week, November 23d, Radio World will publish
its 400th consecutive weekly issue, a world’s record
Ln fthe field. Radio World is stronger now than ever
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Baseball and Fights Off the Air

ROADCASTING has been the “menace” to a goodly number
B of attractions whose purpose is nothing more serious than
parting the public from as much of its money as possible, all
consistent with giving it something of value. We look nowadays
no farther than the research endowment funds for examples of
altruism, so when we find radio dealt with sharply we know there
has been offhand consideration of the money bags to be regarded as
When broadcasting became popular enough to be regarded as
an institution, immediately the theatre raised the cry of “menace,”
and war was declared on the new medium. Actors’ contracts had
clauses written into them, prohibiting them from engaging in any
and all forms and kinds of broadcasting, for hire or otherwise. The
movies felt their attendance declining and joined thé cry against
broadcasting, just as the legitimate stage had raised its venerable
voice against the movies. It was found there was no stopping the
flicker drama, no matter how shallow the plot or the star that must
be in every scene to be appreciated. The kindred arts had found
the common blood of "their kinship, and it ran thicker than the
aerated water of the new medium. It did not occur to the movie
industry that better art and technique would mean better attendance,
no more than the legitimate stage was impressed with the possi-
bility of improving itself to earn the laurels and pieces of eight it
felt it deserved.

Every schoolboy knows now, as Macaulay might have put it, that
the legitimate stage, the movies and the phonograph industry came
to recognize broadcasting as an allied art, too, a part of the enter-
tainment business, and the opera and vaudeville stage came to the
same state of doleful acceptance of the blood relationship, later to
grow really enthusiastic over it, if millions expended on putting the
.movies, vaudeville, the phonograph, the musical comedy and the
dramatic stage into radio are any indication. }

It was found that the best way to promote the welfare of the
senior art that was thus afflicted by painful competition was to
buy into the junior art, so now a large movie producing corporation
owns half interest in a great chain system of broadcasting, a vaude-
ville chain and booking office combination is a hand in the glove of
radio, and a decadent legitimate stage in these United States is
taking doses of radio as if for resuscitation. ’ .

So when the promoters of sporting events, such as prize fights
and organized baseball, come to the common opinion that radio is
a “menace,” history again proves itself a phonograph record being
played over and over again. So the sporting interests whose sports-
manship is something less than their graspiness, may be expected
to do an about-face at no far-distant date.

Tex Rickard, who died recently, and who was the outstanding

example in all the world as a promotor of championship prize
fights, in his time had various views on broadcasting’s effect on
attendance. He found the low-priced seats to the big fights less
generously 'patronized, the lowness of the price being a matter of
opinion, as sometimes the minimum was $27.50 for a seat 500 feet
irom the ring. But he finally countenanced, without openly encour-
aging, the erection of a broadcasting station at Madison Square
Garden, and for a while undertook the pleasant task of signing
checks to cover the large expense. But the seats so far from the
ring that one had to have two excellent eyes and a costly pair of
binoculars or a telescope to see what was going on, and then only
if the massed humanity in front would sit down, still were not
filled to overflowing. It may have been that American prosperity
had made real fight fans able to buy seats nearer the scene of battle,
or that the number of persons with remote eyesight was diminishing,
an example of declining American physiological attainment, or that
the habit grew steadier, as hearts grew bolder, of gate crashers
all crowding down into any unoccupied costly points of vantage
near enough to make one feel he was really at the fight. Never-
theless, as the report was persistent that bleacher seats at ball
games were not so much in” demand as previously, so it was
assumed that the poorer seats at fights were less patronized than
previously for the same reason: the event was broadcast, the noise
of battle, the crowd effect, could be enjoyed just as well at home,
and the details as presented orally by experts could be grasped
fully as well as if a novice were himself in impersonal attendance,
with that far-off look in his eyes.

So now there is athreat that the big fights and the big ball
games are not to be on the air any more, a concerted.effort to make
professional sport still more professional and still less sporting.
In that way it is hoped that the cheaper seats will be filled, like-
wise the coffers of the promoters, although there is no lament
that the American public has failed to pay some homage in gold
to those very promoters.

It is an easy prediction that the promoters both of big fights
and the two leading professional baseball leagues will change their
minds. These events may be off the air for a while, but they will
return. The reason is the same in this instance as governed the
final outcome of the early warfare waged upon radio by the phono-
graph record makers, the movies, the stage and the opera. All these
agencies subsist by virtue of public .support, and the public that
makes possible these undertakings, save opera, is the same public
that demands that the events be broadcast. It is no way to gain
public favor by defying public demand. The public expects as a
part of the price it pays for the support of these sports and enter-
tainments that broadcasting be not only tolerated but encouraged,
and wants the privilege of listening in or chipping in, as it sees fit,
and even though for each individual there is more listening than
chipping. Somebody is willing to pay the promoters of the event
directly and in a good check for the privilege of broadcasting it.

Both organized baseball and organized boxing gain much by the
interest aroused in them by the very fact of broadcasting. All
conflicting conditions are eventually self-equalizing, as for instance
any lack of immediate kicking-in by listeners is made up by the
vast publicity given to baseball and fights by the newspapers, at
great expense to the newspapers, and at no expense to the pro-
moters, since these two branches of the sporting business spend

-next-to nothing advertising in newspapers. If baseball and pugilism

decide to prohibit broadcasting, how would they like the news-
papers to prohibit the publication of news about baseball and fights?
1f the newspapers would commit-such a dense act for a week, thus
being no denser than the baseball and fight promoters now are, what
would happen to attendance? The newspapers print news and com-
ment on pugilism and baseball because their readers—the customers
—want it. Thereby circulation is gained, and with greater circula-
tion come a greater amount of advertising of all good sorts, and
higher rates for such advertising. Why should not baseball and
pugilism be now a party to the same economic cycle, as they must
be inevitably? The two mighty snobs of sports will kiss the hand
they now cast aside.

Baseball in particular is keenly desired as a broadcasting feature
not only because it is the great American spectator-sport, but
because it has a still greater future. What the future of pugilism
may be is hard to tell, for, despite the fleshy thrill. of seeing or
listening to the broadcast of a good fight well fought, the event
never consists of anything other than two men in the ring clouting
each other, perhaps one knocking the other unconscious. States
that ban cock fights make up a nation that bans bull fights, and
some.day the human being may be elevated to the same height
of protective esteem as the cock and the bull. . :
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MAGNETIC AND INDUCTOR SPEAKERS

HAT is the difference between a magnetic and an induc-
Wtor dynamic speaker? I have examined both types and I
cannot see any difference in principle—J. D. K. .
The principal difference between the two types of speaker 1Is
the mounting of the armature with respect to the pole pieces. In
the magnetic the armature is pulled directly toward the pole
faces; in the inductor it is pulled in a direction parallel to the
pole faces. In the magnetic the displacement is limited by the
distance between the armature and the pole faces. In the induc-
tor this limitation is not imposed.

ROAR IN THE SPEAKER

HAVE bui't the battery model Screen Grid Diamond just as
I you described it. In fact, I have built many, but in only one

have I met with trouble. There is a strong roar in the loud-
speaker whenever I turn up the volume above bare audibility.
What may cause it?—W. W. O.

Oscillation at some frequency is very often the cause of such a
condition. The frequency at which this oscillation may take
place may have any value from zero up to millions of cycles
per second. It may be due to feedback in the power supply,
if the frequency is within or below the audio range. If the
frequency is a very high one, as is likely, it may be due to
capacity feedback in the radio frequency portion of the set,
probably between the elements of the tubes. First test circuit
for oscillation by noting if the plate current increases when the
roar starts. Then try to determine the frequency. If it is low,
by-pass condensers across the B supply will help. If the fre-
quency is very high, two million cycles per second or more, use
grid suppressors. [or extremely high frequencies the suppres-
sor may be a choke coil obtained by winding a few turns on
a form the size of a lead pencil.

RESISTANCE COUPLING AND SCREEN GRID TUBES

HAVE tried screen grid tubes in resistance coupling as you

have suggested, but [ have not had any luck. The screen

grid tube does not amplify as well as a general purpose tube
of the 201A type. Are you just giving us a good time or have
I missed something? I am still willing to try if you will assure
me the screen grid tube will work all right in resistance coupling.
—M. McPh.

We doubt that you have tried resistance coupling as we have
suggested it, for such amplifiers work, and there is no doubt
about that. In other words, we believe you have missed some
of our suggestions on the subject. The primary condition is
that a fairly high resistance be used in the plate circuit of the
tube. When that has been sclected you have to adjust the
voltages on the elements of the tube. If you use rated control
and screen grid voltages, you must raise the voltage on the
plate until the effective voltage is about equal to the rated
voltage. If the plate resistor is high, that means vou have to
raise the applied plate vo'tage to a very high value. Now if
vou don’t have a voltage high enough, you can use the highest
you have and then reduce the screen grid voltage. The idea
15 that vou cannot get any amplification if the screen grid
voltage is greater than the effective voltage on the plate. The
effective plate voltage must always be greater than the effective
plate voltage no matter what the impressed signal may be. Look
up the discussion on the screen grid tubes in the series of articles
on power amplifiers.

WHAT IS VOLTAGE DIVIDER

HAT 1s the difference between a voltage divider and a
‘;‘/ potentiometer? I have seen these terms used when thev
mean apparently the same thing. If they do, why have
two different terms?—]J. C. 1 l
As the term potehtiometer is often used in radio it means the
same thing as a voltage divider. A potentiometer is an instru-
ment used in clectrical measurement of potential difference
between two points on a conductor and the electromotive force
of a cell, or any other electromotive force. In this instrument
a voltage divider is used and for this reason the two terms have
come to be used interchangeably. A voltage divider is a resistor
with a tap or a slider on it by means of which any portion of
the voltage drop in it can be utilized. If the current through
the resistor and the resistance between one end and the tap
are known, then the voltage drop between that end and the
tap i1s known. This drop can be balanced against any electro-
motive force of difference of potential. When the voltage divider
1s so used it becomes a potentiometer.

FIG. 806

OF A COMPLETE

RECEIVER WITH REGENERATION IN THE DETECTOR.

IF THE CIRCUIT WLL NOT OSCILLATE INCREASE THE
PLATE VOLTAGE ON THE DETECTOR.

DIAGRAM AC SCREEN GRID

TUNE ENTIRE WINDING

CONSTRUCTED the receiver shown on page 17, Nov. 2 issue
I of Raplo WOoRrLp, using an ordinary antenna coupler, the

secondary of which I tapped at the center for the filament
connection., The circuit does not oscillate and it does not cover
the broadcast band.—C. McK.

Connect the tuning condenser across the entire winding L2
and the tuning will cover the broadcast band. The set will
oscillate more easily too. When you connect the condenser this
way, however, there will be body capagity to some extent if
vou use a simple dial for tuning.

SELF AND MUTUAL INDUCTANCE

7 HAT 1s the difference between self and mutual inductance?
W —C. McD.

Beiore it is possible to distinguish between the two it is
necessary to explain what inductance is. This may be done
from different points of view. When current flows through the
winding of a coil there is a certain magnetic field associated with
that coil. The inductance is the total magnetic field associated
with the coil when unit current is flowing. That is one way of
defining inductance, and it is self inductance. Another way is
to define it in terms of voltage induced. If the current flowing
in the wire changes at the rate of one unit of current per second
then the inductance is numerically equal to the reactive voltage
across the coil. This also defines self inductahce.

If there is a second coil near the one in which current is
flowing part of the magnetic field of the first will thread the
second. If the current in the first is one nnit, then the mutual
inductance is the field of the first that threads the second coil.
Also, if the current in the first coil is changing at the rate of one
unit of current per second, the mutual inductance is numerically
equal to the electromotive force induced in the second coil.

CURRENT CARRYING CAPACITY

HAVE a filament transformer one winding of which is rated
Iat 12 amperes and another of which is rated at 3 amperes.

Both have a voltage of 2.5 volts. Is it possible to draw more
than 3 amperes from one winding if the current drawn from
the other winding is correspondingly less? When I draw the
full rated current from the 12 volt winding I don’t get the full
voltage across the heaters of the tubes? Is the winding over
rated or is there some other explanation of the low voltage?

This interchange of the windings is not possible. The current
carrying capacity of a transformer largely depends on the size
of wire used in the winding. Do not exceed the rated current.
It may be possible that the rating of the transformer is too
optimistic, but it is more likely that the fall in the voltage is due
to the use of too fine wire between the transformer and the
tubes. Twelve amperes is a heavy current and it does not take
much resistance in the wire to cause an appreciable drop in
the voltage. In wiring such circuits make sure that the wire
is heavy enough, especially that portion which carries the cur-
rent of more than one tube.
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LAFOUNT ASKS
PUBLIC'S VOTE
T0 UPLIFT AR

Washington.

In an cflort to obtain the type of program
best liked by the public and thus raise radio
programs to a higher plane, a plan is being
worked out by Federal Radio Commissioner
Harold A. Lafount. It is his plan to put a
spectal Government program over each of
the network some evening during the Win-
ter

“Having seriously studied the fundamen-
tals embodied in the present radio programs,
i an effort to reach a basis for program
improvement,” Mr. Lafount said, “I feel sure
that the broadcasters, the Federal Radio
Commission and the public would be brought
closer together and a more nearly ideal
program situation could be arrived at, if these
test programs were presented for the ap-
proval or disapproval of radio listeners.

“The programs should be as diversified as
possible under the time limitations, and
should include both classical and popular
music, educational and information features,
and any additional factors of superlative
program development dcemed to be of pub-
lic interest.

“The public would be urged to comment,
not solely as a patriotic service, but also
for the benefit which might result by the
expression of opinion, and by this means a
standard could certainly be approached
whereby the broadcasters and the commission
could more easily fulfill their desire to
please a majority of the people.

“A portion of each program could be de-
voted to governmental activities. Even the
President might see fit to address the people
on some subject of first importance.

“This nlan would in a measure, meet
the demands of those who advocate a Gov-
ernment-owned station for dissemination of
information of Government agencies.”

Offending Stations

Must Answer Charges

Washington.

A new order requiring all stations guilty
of violation of any of the orders or regula-
tions of the Federal Radio Commission to
send in a written reply within three days
of receipt of such a notice, to the super-
visor or radio inspector from whom the
notification was received, was recently
adopted by the Federal Radio Commission.

Not only does the answer have to be writ-
ten in triplicate form, says the order, but
must state in detail what steps are being
taken to rémedy the trouble.

New Corporations

West New York Radio Shop, deney City—
Atty. Abraham Natovitz Jersey ty.
Rex Radio, Inc., Newark—Attys. Saul & Joseph
E. Cobn, Newark, N. J.
Arc Radio Corp.—Atty. E. Sharer, 1746 East
T i i {u C
io ttys. Hammerman & Caminez,
15 Park Row, New Y’ork. N. Y.
Washingtom Radio Corp. — Atty. 1 Cohen 88
Rl,l!;‘m‘?l St., New York, gﬂ‘{ -
€ e 3 t e, N. J.—
Aps, L ey e ¥t ¥ 5
e orp. — Attys. r
Herdes, 18 Weat G6th St.. New York N Y.
Cannon Radio Stores—Atty. W. L. Schneider
llg!i Brosg{'ay. RNe- Yénk. NP;I .
ver mng Radio Corp., iladelphia ~ Corp.
Guarantee and Trust Co., Dover, Del.
M Corp., Philadelphia—Capital Trust
Co. of Delaware.
J. C. Battery and Radio Service—Atty. S. B.
Miners, College Point, New York.

Forum

CLOUGH EXPLAINS CIRCUIT

[ NOTE in Forum of your October
] 2oth issue that there appears to be

some qguestion existing in the mind of
one of your readers, Mr. Philip M. (
Armstrong, regarding the operation of
choke coupled resonated push-pull trans-
formers, such as are exemplified by the
Silver-Marshall models 257 and 227. |
trust that you will use this briei reply in
order to clear Mr. Armstrong’s mind on a
few points.

In the first place, I believe that Mr.
Armstrong has misquoted me in his state-
ment that I had advocated push-pull am-
plification for the eliniination of harmonics
generated in the dctector circuit. Ex-
plicitly, this is not true, for the push-pull
circuit will always give a more or less
exact reproduction of the wave form
which it receives from the detector for
amplification. The onlv connection by
which detector distortion of this form
could be corrected would be by applica-
tion of the push-pull system to the detec-
tor itself, wﬂich has bLeen done by several
experimenters. I believe that | was quite
explicit on this point in an article on push-
pull amplification published in “RADIO
BROADCAST” in the February issue of
this year.

As | interpret Mr. Armstrong’s criticism
I believe that in discussing the phase re-
lationships existing in the push-pull ampli-
fier, he has lost sight of the fact that the
windings connected into each side of the
circuit are practicallv unitv coupled in
#ood design.  To sav that thev are unity
coupled is simply a bricf way of saying
that all the flux existing in the core by
virtue of the primary excitation links both
halves of the secondary winding complete-
ly. This is equivalent to saying that the
voltages across the two halves of the
windings must be equal and, due to the
fact that the two windings are in the same
direction, the outer ends of the secondary
must be in an exactly oposite phase with
respect to the mid-tap or ground terminal
of the secondary. This is exactly as things
should be in a well-ordered push-pull am-
plifier.

In view of this, Mr. Armstrong’s ques-
tion should be cleared up when he con-
siders that in the registance coupled
push-pull device no such definite control-
ling element enters to keep the voltages
applied to the two grid circuits of definite-
ly equal magnitude ; whereas, in the trans-
former coupled circuit, these two voltages
are always definitely related to a single
quantity, the magnetic flux in the core.

Obviously, if there are any harmonics
in the detector output, these are also
manifested in the magnetization winding
in the iron and, thereby, in the voltage
applied to the grids by the secondary.
However, if harmonics are generated in
the plate circuits of the amblifier tubes,
these cancel to a large extent in the out-
put transformer which is evidently the
phenomenon which Mr. Armstrong has,
in some way, confused in his mind.

Kexpawr Croucw,

Chief Engineer, Silver-Marshall, Inc.

Telephotos to Plane

Washington.

In a report to the Department of Com-
merce, A. Douglas Coouk, Assistant Trade
Commissioner at Berlin, states that the Ger-
man Lufthansa, the largest air transport
company operating in Furope, has under-
taken the transmussion of pictures from a
Berlin transmitting station to airplanes of
the company, in flight.

CLEAR CHANNEL
STATIONS FIRST
IN POLL CHOICE

Washimgton

The clear channel stations are the tavor
ites ot tarmwrs and amateurs, according to
a tabulation completed by experts of the
Federal Radio Conmmssion ot replies to a
questionnaite to ascertain what stations are
most popular.  The guestionnaire was sent
to these classes of listeners-in

Taking the country as a whole, from the
4,141 replies recenved, 72 per cent. indicated
thar first chowe was clear channel stations,
the percentage for amateurs being 73 and
for tarmers 03

The replies recaned from 403 persons in
New York showmed that 835 per cent. favored
clear channdl stations, while 1 New Jerses
Y9 per cent. tavored such stations.

Connecticut, New  Mevico, N ermont and
Wiyoming were 100 per cent. m favor of
the clear channdd stations

Twenty Stations Fail
to Renew Licenses

Washington.
Twenty broadcasting stations were de-
leted from the official hist recenthy by the
Federal Radio Commission tor failure to
file applications for rencwat ot their bruad-
casting licenses.
The following are the stations ordered off
the air:
WEPS, Gloucester, Mass,
WHBC, Canton, Ohio
WRK, Hamilton, Ohio
WDAE, Tampa, Fla.
WTNT, Nashville, Tenn.
KGHX, Richmond, Tex.
WRBC, Valparaiso, Ind.
KGCU, Mandan, N. Dak.
KDB, Santa Barbara, Calif.
KUOM, Missoula, Mont.
WHDL, Tupper lake, N. Y.
WIBR, Steubenville, Ohio
WBBY, Charleston, S. C.
WMBIL, lLakeland, Fla.
KGHG, McGehee, Ark.
KTBS, Shreveport, la.
KFKZ, Kirksville, Mo.
KLPM, Minot, N. Dak.
KSEIl, Pocatello, ldaho
KGDR, San Antonio, Tex.

Microphone Detects
Icebergs Six Miles Off

Montreal.
. A method of detecting the presence of
icebergs by observing their explosions as
they disintegrate has been perfected by Dr.
Howard T. Barnes of McGill University,
who has been experimenting off the coast of
Newfoundland.

Various attempts were made to detect the
presence of the icebergs with a marine
microphone by listening for the explosions
but the results were negative. Finally an
improvised microphbne. comsisting of a rub-
ber hose with a funnel attached to one end,
proved successful. A sheet of rubber was
stretched over the funne! to make the micro-
phone waterproof. With this device it was
found that explosions could be recorded up
to a distance of six miles, which is great
enough to safeguard ships against collision
with the bergs.
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RESTRICTION ON
CHAINS VETOED
BY3-T0-2VOTE

Washington
The i Commissioner E. O

to prev broadcasting of the same p
grams over 5,000 watt stations located in
same State and also to require all stations
of 5000 watts or mgre who subscribe to
chain programs to obtain permission fro
the Federal Radio Commission before they

could go was recently vetoed by the
Commi g f tl . Com
mission
voted for

This action followed the receipt of _
of protest and the ple ade 1 I

Aylesworth, president of the National
casting Company, who stated that such a
ruling would jeopard the operation
his comp 1€ d dep: th )
lic of t rk pr
The >gulatios
missioner Sikes, would obviate
jectionable duplication of progra
Permission was obtained bx
worth to submit a ]
of the networks.

Two German

Are Making Televisors
WWashington.

Accorc report from Trade Com-

missioner Wallis, Jr., in Berln,

Germany, tnc television exhibits at the sixth
German radio exhibition indicate that this
branch of science is showing progress.
Steps have already been taken by the
German Federal Post Office, which controls
all broadcasting in Germany, says the report,

to arrang manufacturers of television
apparatu dardize their sets to oper
ate on on ite frequency.

Of the three manufacturers of television
parts, two have started commercial produc-
tion and the other will start production at
the beginning of the next year.

Literature Wanted

HE names and addresses of read-

ers of RADIO WORLD who
esire literature on parts and sets
rom radio manufacturers, jobbers,
lealers and mail order houses are
ublished in RADIO WORLD on re-
uest of the reader. The blank at
»ottom may be used, or a post caru
ar letter will do instead.

ADIO WORLD,
5 West 45th St.. N. Y. City.
I desire to receive radio literature.

ddress ... eiiiaien 30 TR PR

ity or town

T Y P Y Y Y PN Y

G. Cook, P. O. Box 291, Montgomery, Ala.
V. Boyce, 1212 E. 73rd St., Chicago, Iil.
vert Foote Heflin, Ala.

ar C. Gause, Experimental Radio Station,
ett, So. Pa.

nan Greenspan, 927 56th St., Brooklyn, N, Y.
Suttan, 1106 Bryn Mawr St., Scranton, Pa.
Berman, 3 Stanwood Terrace, Boston Mass.
reng{e Schwartz, 582 Schenck Avenue, Brook-

ry H. Smedley, 4220 Westminster Ave.,
lelphia, Pa.

nk Falk, 1923 Greene Ave., Brooklyn. N. Y.
le Gregoire, 2912 Domdurand St., Montreal

ard Westcott, 1352 E. 57th St., Brooklyn
Kiss Korrech, 657 Caudwell Ave., Bronx

ley Morse, Waterbury, Vermont,
Morley, 1536 Green St., Philadelphia, Pa.
y Bros.,, Radio Shop, 802 6th St., Lubbock,

G. Myers 1827 Sixth Ave., Grinnell, Jowa,
. Ralston, 817 Division St., E. Cedar Rapids,

. Irvine, A. A. M., Mt. Pleasant Ave, E.
hn, N. B., Canada.
®. Prescott, 43 Trenton St., Melrose, Mass.
h Colsher, care of John Cclsher, R. R. 10,
burg, Indiana.

ronchue, 306 Boynet St., Pittsburgh, Pa.

s R. Crooks, 3 Dublin Street, Halifax,
Canada. X

. Tucker, Jr., Box 8, Blackstone, Virginia.
wr A. Urso, 1082 President St., Brooklyn,

n A. Wiilis, Room 184, West Block Elec. &
1bs., Dept. Trade and éom., Ottawa, Canada.
. J. Stucke, 524 South Street, San Antonio,
C. Johnson, 225 West 9th St., Hutchinson,

s.
mld Hunt, 2314 So. Michigan St., South Bend,
|

WNYC IS LOSER
IN COURT PLEA
FOR FULL TIME

Washington.

The Court of Appeals of the District of
Columbia upheld the action of the Federal
Radio Commission in refusing an exclusive
wave and full time to New York City
municipal station WNYC. The order re-
quiring WNYC to share time equally with
WMCA on 570 kilocycles was upheld.

The Court held that the action of the
Commission was not arbitrary or unreasoi-
able, but in the public interest. The con-
tention of the New York City representatives
that in operating the station the city was
performing a governmental function was
overruled by the court, which held that pri-
vate activity was concerned.  The plea by
WNYC of a vested right to the wave was
overruled.

Speaker As a Nuisance

Defined by M

In a letter to the forty-s
in New York City, Chief
liam McAdoo expresses the
radio loudspeaker, under cer
may be classed as a nuisang
said :

“As you know, there is
complaint all over the city &
are annoyed and kept from §
loud-speaking radios in apar
ment houses and other build
complaints come to this office
ask you gentlemen to treat
seriously.

“The person who starts a
under conditions where it is foun
and disturb other people and ¥
from proper rest, in my opinion,
a disorderly act, and where it 1S
and annoys a considerable numbe
he or she can be charged unde
1,530 with maintaining a nuisance.

N. .TIONA.

SCREEN GRID TUNR

The most sensitive tuned radio frequeney tuner so far developesae
MRB-29 18 long on distant reception, and penetrates seemingly ©r-
On the MB-29 the stations comm
The MB-29, designed by James Millesiud
Prof. Glen H. Browning, {8 the choice of the most discrimim_g.
It. 18 designed only for AC operation, uses four stages of screemsid
RP and a power detector (227). TUse 135 to 180 volts on the demar,
Testimonials from radio’s hardest-bolled experts prove this
Buy the parts and find fullest radlo dest. jack
You will be sure nobody else has & tuner as good as yours, Y
Complete component parts for National

$40.uo

mountable barriers to reception.
no matter where you are.

cireuit of circults.

ha toc has an MB-29.
Grid Tuner MB-29, mounted on frosted
aluminum chassis, including rainbow modern-
tstle drum dial HC. Order catslog No.
MB-20-K, 1ist price, less tubes, $89.50.
TOUF Price ..eovvercnccvinncianiinninncanns

£

“ ne with Yhonograph

Push-Pull

right)

consists of an AC-operated filament-

late suppkv‘, with two stage trams-
io

The National
Power Amplifier

Velvetone
(shown at

ormer au amplifier an
transformer built 1n. Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio ampli-
fier, using a 280 tube for a rectifier,
one stage of transformer audio with a
227 tube and a stage of push pull
amplification with two 243s. It furnishes
all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely

wired and equipped
$55.00

output

ess tubes
- $97.50. Your price?

0

142 WEST 45TH STREET

GUARANTY RADIO GOODS CO.

Push-Pull Ampli

View of Natlonal Velvetone Push.Pull Power Amplifier,
an expertly made A, B and C supply and audlo amplifier,
producing marvelous tone quality.

NEW YORK CITY
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New Jiffy Tester,J-245-x, Analy
Plate Voltmeter Range Enlarged to 600 volts, AC{

on milliammeter with switch at 20 and
lower scale with switch at 100. Use 100
for power tubes.

Cathode Volts

Set DC volt switch OFF. Place black
;ipicd wire in B— jack and touch to 10
jac

Place red tipped wire in 60 jack and
touch to K jack.

Screen Grid Volts

(G post of socket)

Set DC volt switch OFF. Put yellow
tipped cable wire in B— jack. Insert a
tipped wire lead in 60 or 300 jack and
touch to grid jack.

Control Grid Volts

(cap of tube)

Set DC volt switch OFF. Attach
wire with clips to pig tail in receiving
set and to top of tube in tester.

Place the red and black tipped wire
leads in 60 and B— jacks. Touch B—
wire to top of tube, and B+ or 60 wire
to YELLOW jack.

When testing AC power supply cire
cuits use the tipped cords and attach
them to the

By, -
L ™

jacks connected
with the filament AC voltmeter. If
higher voltages than 140 are to be
measured the proper multiplier should
be used. This is one of the five pieces
of auxiliary equipment furnished with
the outfit.

tester

GENERAL

For individual and independent use of
meters, remove tester plug from set
socket, and remove from jacks all cable
tips used for connecting set with
tester.

To test 0-10 AC, DC volts plug one
tipped cord into jack marked (+) (—)
and other tipped cord in jack marked
10 v. Read directly on upper scale of
voltmeter.

To test line valtage plug into jacks
marked (4) (—) and 140 v. Read lower
scale on voltmeter.

To test milliamperes plug black tip-
ped cord in jack marked —MA, and
red cord in jack marked +MA. Set
MIL-AMPS switch to 20 or 100, accord-
ing to measurement taken.

To measure the total plate cuwrrent
set MIL-AMPS switch to 100. Open
the B—lead to set operated with bat-
teries or eliminator and connect the
end from set to jack marked +MIL.-
AMPS on tester. Connect the other
lead from eliminator to jack on tester
marked MIL-AMPS. If current is be-
low 20 set switch to the lower reading.

To make continuity or open circuit
tests. With plug in receiver socket

Note the fascinating appearance of Three meters built into a case, 3%4” and

the new J-245-X Jiffy Tester, with con-
nector plugs and cable tucked beside
the screen grid tube testing cable and
the color-identified pair of test leads
for using each of the three meters in-
dividually, As each meter is double
range, you get six-meter service from
this splendid outfit. This is the most
popular type of Jiffy Tester and the
most desirable in the low price range.
It is entirely sufficient in accuracy.

high, 4" front to back, 8%’ long, with
slip-on cover, both brown crackle-fin-
ished steel. Makes all tests of filament
voltages, AC or DC, with AC vol-
tage readings up to 140, plate volt-
ages up to 300, plate current up to 100
ma. Tests 4-prong and S5-prong tubes,
including screen grid tubes. Makes all
tests to 600 volts DC, 560 volts AC,
of all tubes, in conjunction with five
accessories included at $15,82,

The New J-245 Jiffy Tester, shown two-thirds scale.

What Test is Needed?

INSTRUCTIONS FOR J-245-X

A very complete three-meter tester.
Polarity cords—red positive and black
negative—with tips, are furnished for
using meters individually. Also a spe-
cial cord with clips is supplied for con-
necting to the control grid of screen
grid tubes. No extra adapter is re-
quired for screen grid testing. A four-
prong adapter is a part of the equip-
ment, used with the five-prong plug on
cable for connecting set, socket with
tester. These parts are held in the
cover which makes a very compact
and convenient outfit.

Service Procedure

Check line voltage by connecting red
and black tipped cords at (+) (—) and
140. The other end of tipped cord in-
sert in a divided plug which is screwed
into outlet of line supply. If necessary
adjust compensating device on set
when set is not supplied with auto-
matic voltage regulator. Start with the

first RF tube and test straight through
to the power tubes. Leave all tubes in
set except tube under test. Put plug
into emptied set socket and tube into
proper Jiffy Tester socket. Do not in-
sert tester plug in rectifier socket
which is fed by AC. See instructions
for comparative testing of rectifier
tubes. Place cable tips mn tester .)acks
agcording to colors. Always do this be-
fore plugging into set socket.

Filament Volts .

Place brown tip of cable in 10 jack
and white tip of cable in (4) (=) jack.
Read directly upper scale of AC Volt-
meter, which will indicate equally ac-
curately DC volts.

Grid Volts

By noting the plate and filament
voltage for a corresponding plate cur-
rent in milliamperes a grid bias wvolt-
age will be determined from the tube
chart furnished with instruction sheet
with all )-245-X.

J-245-x Makes It!

To test grid volts at tester socket:
Set DC volt switch OFF

Place red tipped wire in 60 jack and
touch to K jack.

Place black tipped wire in B— jack
and touch to grid jack.

Reverse leads if DC voltmeter reads
below zero.

Grid Condition

Push button to note grid condition in-
dicating change in the plate current
reading. The extent of plate current
change estimates the tube's liveliness.
Plate Voltage

Connect all cable tips in their re-
spective colored jacks. except YEL-
LOW, which place in B— jack.

Have DC volt switch ON. Read 0-300
upper scale of DC Voltmeter.

. Plate Current

With cable tips in their respective
colored jacks set MIL-AMPS switch at
100. If milliammeter shows less than
20 set switch at 20. Read upper scale

tube in tester socket the deflec-
tion of the milliammeter shows circuit
s continuous in the primary load.
Testing transformers, chokes, etc., may
be done by disconnecting them and
connecting each winding between the
plate voltage source and the B volt-
meter. The voltmeter should show a
lower reading if the circuit is continu-
ous with the added resistance of a
transformer, etc., between one of the
to the voltmeter and the
B voltage supply. Usually a 2214 volt
battery is used for this purpose.

To test for s s in condensers, re-
sistors, etc. With tube in tester con-
nect condenser under test to jacks
—MA and +MIL-AMPS. If milliam-
meter shows change in reading the
part tested is shortened. Resistors, etc.,
may be tested by the same method
as noged above for continuity tests, or
by disconnecting tester plug from set
socket and connecting part to be tested
between an external source of current
and individual meter.

Testing Rectifier Tubes

Usually this testing is dome after
all other tubes and circuits are checked
If the proper voltages are furnished to
the plates at the different sockets then
the rectifying tube would not require
testing. The comparative meth of
testing is done by substituting a tube
of known value for the one in the rec-
tifier socket. Then, with the tester
plugged into another of the set socke
ets, after removing the tube and
placing in the tester, the readings of
the instruments will show any differ-
ence in output of the two rectifier
tubes as supplied to the tube in the
tester. This test is - most emphatic
when made on the power tube or tubes.

connections

—1 e
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oltmeter Range Extended to 560 volts—Dandy Outfit!

J-560 multiplier increases 140 volt AC range to 560
volts. Supplied with jack terminals (top illustration).

J-106 multiplier increases 300 volts maximum of
plate voltmeter to 600 volts, with jack terminals.

J-19 changes
UV socket of UV-
199 tube receiver
to take UX plug
of Tester.

%N

i

J-24 permits
tests of Kellogg
and old style
Arcturus tubes as
filament is on top.

J-20 changes
UX socket of
Tester to receive
the odd base of
the UV-199 tube.

List Price, $26.10, Your Price $15.82, Complete!

HE very exacting demands of service men, experimenters,
teachers and students for an analyzer of sets, circuits and
tubes, whereby great versatility is required with accuracy,

are met by the brand-new Push-Switch Jiffy Tester, J—245—X.
It is scarcely possible you will ever encounter a testing require-
ment that the new J-245-X will not fulfill.

The J-245 is housed in a steel carrying case, finished in
crackle brown, and contains everything except the five acces-
sories that give the new Jiffy Tester its high mark of utility
and distinction.

The basic device is the J-245, consisting of three meters mounted on a
panel, with sockets, jacks, and two switches, and including test leads
and 5-prong plug with 4-.prong adapter. The DC volts switch and cathode
tester are new features of this.

There are five accessories, represented by the “X"” in the catalogue number.
;I’hqse accessories greatly extend the range and wusefulness of the basic
evice.

Therefore the new Jiffy Tester with ALL accessories (and you should have
ALL of them) gives you close readings on low voltages and currents, yet
reads all high values as well. Now you’ll never be stumped. ’

J-245-X is especially designed to test up-to-date receivers, particularly
those using screen grid_tubes and 245 single or push-pull, testing out-of-date
receivers just as well. Tt has an extensive usefulness and brilliant eye appeal.
It tests sets with 201A, 200A, UX199, UV199, 120, 240, 171, 171A, 112, 112A,
245, 224, 222, 228, 280, 281, 227, 226, Kellogg tubes and old style Arcturus tubes.
The two multipliers extend the ranges of two meters.

. Into the case of the basic J-245 are built the following meters: one read-
ing 0-20 ma. and 0-100 ma. for plate current, change-over switch included;
one reading 0-60, 0-300 volts DC for plate voltages and DC house line volz
tages; and one reading 0-10, 0-140 volts AC and DC (though the meter is
marked AC), thus 0-140 may be used for DC line voltage.

The two plated switches and nine tip jacks are on the pan j
are marked to receive the five-tipped leads which emerge I;'rorill.th'fhglujggt(si
cable connector. These leads are colored red, blue, brown, white and yellow
and so are little rings around the tip jacks that the leads connect to Ali
mra: jacks alre marked besides. )
ne switch is for change-over on the milliammeter, and the other is for
the grid return to note a tube’s ‘‘liveliness.” is i i i
inTthe instl:uction pate SS How this is noted is explained
wo sockets are on the panel, one 5-prong, the other 4-pro f i
the UX and UY tubes, including screen grid tubes, bothp Aréfg'anog :glt?:::i
types. To enable full test of screen grid tubes, including AC 224 and DC 222
a screen grid cable is supplied with the basic J-245. ’
The compact J-245-X (meaning including accessories), therefore, tests all
plate voltages up to 600 volts, including B eliminators, all ﬁlament' voltages,
DC or AC, up to 10 volts; all piate current up to 100 ma. Besides, it pro:
vides close readings for plate current of 20 ma. or less and for B 'voltages
of 60 volts or less, and AC voltage readings up to 560, including AC line
voltage. Besides, it reads screen grid voltage and control grid hias voltage
The base that contains the meters has four feet on it, is only 114" high.
and snugly receives the cover. Tnside the cover is a spring clip to hold the
plugged cahle, with a 4-prong adapter, as well as the red and black separate
test leads for use of each meter independently, and the screen grid cable
You have three separate double-range meters independently accessible ir;
other words, six meter service, hesides the plug-in feature for joint uq; of
all meters in testing receivers, tuhes, continuity, shorts, opens, eic Used as
a_unit, the J-245 gives simnultaneous readings on all metersf U"s:e of indi-
vidual meters gives one, two or three readings at a time.
This outfit has a genuine leather handle on the top for carrying, and a
bral(le?.strag forhkeepm_g the cover from coming off accidentally, Ié is the
l‘i):)‘i{yintg"?gr.t at the service man, experimenter, student and teacher have been
Order Cat. J-245-X and vou will be surely overjoyed at the i
such a handy, dandy, reliable and rugged Jiffy Tés{er, the nealtagsstscéileon oolf
ever saw, and one that abundantly answers the pur 2
A tube data sheet tells how to determine if tubes are O

F YOU are a service man you are lost without meters
I individual meters around with you and still reniain perple}::a)(;l rf?)?ylaccfrgf
any means of obtaining access to the voltages or currents y’ou desire to
test. Therefore. an analyzer like the J-245-X is just the thing, and it is
much more neatly made than you could possibly make a tester yourself
’

poses of service work.

since, besides the engineering talent required to design such a device,
thousands and thousands of dollars must be invested in dies. You reap the
benefit of expert engineering, quantity production and careful instruction as to
use when you buy a J-245-X. It is unqualifiedly recommended as superior to
any tester that is anywhere near so low in price. You could pay twice as
much and get half as much value! 3

Order a J-245-X today. It is sold on a 5-day money-back guaranty, which
nobody else offers. Try it out for five days after receipt. If not fully satis-
fied for any reason, or for no reason at all, send it back with a letter asking
for refund of the money you paid. The refund will be made promptly.
There are no strings to this guaranty!

Remit $15.82 with order and we pay the cartage to any place in the world.
We positively guarantee speedy service as well.

ESIDES fetching appearance, sturdiness, compactness and low cost, the
B J.245-X affords versatility by rendering individual access to each meter.

Use the red and black test leads for this purpose. Suppose you want to
know the total plate current drain of all tubes of a receiver. Use the
milliammeter at its *“‘0-100” setting, connect the test leads to ‘“‘milliamps
+,— and the other ends of the leads in the negative B line.

This accessibility of each meter—six meter service, remember—heightens
the value of the J-245-X more than 100 per cent, and is a new feature.

You are all set to go when you possess the J-245-X. You will not even
experience limitations when desiring to test the B voltages on 210 and 250
tubes or desire to test UV 199 or Kellogg tubes which have filament emerging
from a cap at top.

The plate voltage on a 210 is usually 350 volts while that on a 250 is
usually 450 volts, and the B voltmeter, by use of multiplier, reads up to 600
volts.

Also, you may desire to test high AC voltages.
voltage is 220 volts AC. You may want to measure power transformer
high voltage secondaries. The use of the other multiplier (for the 140 volt
AC meter) permits readings to 560 volts, so center-tapped secondaries up
to 1,120 volts may be measured. Multiply the reading on half the secondary
by two.

In some places the line

Extension of the serviceability of the
Jiffy Tester to a final form of remark-
able completeness, enabling as many
tests as analyzers make that cost more
than $100, is ah important ‘achievemeént.
Push-switch service is one feature. Ex-
tension of meter ranges is another, as
the accessories permit voltages as high
as 560 AC and 600 DC to be measured
directly, and 1,120 volts AC indirectly.

The J-245-X (consisting of the new
J-245 and five accessories) is packed in
a strong carton and safe delivery is
guaranteed. You run no risk whatever.
Our 5-day money-back guaranty is
absolute.

P

NP TAS

How the J-245 looks when
the cover is slipped on and the
strap is tightened. The handle

is genuine leather

e — - — o — —— i ——— — — o — — o — o — — — — — —

PLEASE USE THIS COUPON!

Guaranty Radio Goods Co., 143 W. 45th St., New York City, just East of
Broadway.

Enclosed please find $15.82 Mh Of( [ for which please send at once, at your
chec

expense, the J-245-X, as advertised, with the five accessories, instruction
sheet, carrying case.

[ Please send C. O. D. 1 will pay $15.82, plus cartage.

Name....coveeeanesecons e e e e R R NS AR e O 4
Address....ccoveeeennnn P I, r 7 -+, | feilAmws A U L = WY

City..... 00 00090 gba T 003 L od State......... 005300 oo

5-DAY MONEY-BACK ABSOLUTE GUARANTY!
SHIPMENT 24 HOURS AFTER RECEIPT OF ORDER!
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ew Jitty Tester,]J-245-x, Anal;

Plate Voltmeter

Range Enlarged to

(®)

80+ 3800

a
|

Note the fascinating appearance of
the new J-245-X Jiffy Tester, with con-
nector plugs and cable tucked beside
the screen grid tube testing cable and
the color-identified pair of test leads
for using each of the three meters in-
dividually. As each meter is double
range, you get six-meter service from
this splendid outfit. This is the most
popular type of Jiffy Tester and the
most desirable in the low price range.

Three meters built into a case, 314"
high, 4’ front to back, 8%4” long, with
slip-on cover, both brown crackle-fin-
ished steel. Makes all tests of filament
voltages, AC or DC, with AC vol-
tage readings up to 140, plate wvolt-
ages up to 300, plate current up to 100
ma. Tests 4-prong and S-prong tubes,
including screen grid tubes. Makes all
tests to 600 volts DC, 560 volts AC,

It is entirely sufficient in accuracy.

What Test is Needed ?

INSTRUCTIONS FOR J-245-X

A very complete three-meter tester.
Polarity cords—red positive and black
negative—with tips, are furnished for
using meters individually. Also a spe-
cial cord with clips is supplied for con-
necting to the control grid of screen
grid tubes. No extra adapter is re-
quired for screen. grid testing. A four-
prong adapter is a part of the equip-
ment, used with the five-prong plug on
cable for connecting set socket with
tester, These parts are held in the
cover which makes a very . compact
and convenient outfit.

Service Procedure

Check line voltage by connecting red
and black tipped cords at (4) (—) and
140. The other end of tipped cord in-
sert in a divided plug which is screwed
into outlet of line supply. If necessary
adjust compensating device on set
when set is not supplied with auto-
matic voltage regulator. Start with the

of all tubes, in conjunction with five

accessories included at $15,82.

The New J-245 Jiffy Tester, shown two-thirds scale.

first RF tube and test straight through
to the power tubes. Leave all tubes in
set except tube under test. Put plug
into emptied set socket and tube into
proper Jiffy Testcr.socket. Do not in-

sert tester plug in rectifier socket
which is fed by AC. See instructions
for comparative testing of rectifier

tubes. Place cable tips in tester _jacks
according to colors. Always do this be-
fore plugging into set socket.
Filament Volts . .
Place brown tip of cable in 10 jack

.and white tip of cable in (4) (—) jack.

‘Read directly upper scale of AC Volt-
meter, which will indicate equally ac-
curately DC volts.

Grid Vlts
By noting the plate and filament
voltage for a corresponding plate cur-
rent in milliamperes a grid bias volt-
age will be determined from the tube
chart furnished with instruction sheet
with all J-245.X.

J-245-x Makes It!

To test grid volts at tester socket:
et DC volt switch OFF,

Place red tipped wire in 60 jack and
touch to K jack.

Place black tipped wire in B— jack
and touch to grid jack.

Reverse leads if DC voltmeter reads
below zero.

Grid Condition

Push button to note grid condition in-
dicating change in the plate current
reading. The extent of plate current
change estimates the tube’s liveliness.

) Plate Voltage )

Connect alll gab]c 1:ips in their re-
spective colored jacks, except YEL-
LOW, which place in B— jaegi(.

Have DC volt switch ON.” Read 0-300
upper scale of DC Voltmeter,

. Plate Current

With cable tips in their respective
colored jacks set MIL-AMPS switch at
100. If milliammeter shows less than
20 set switch at 20. Read upper scale

600 volts, AC

on milliammeter with switch at 20 and
lower scale with switch at 100, Use 100
for power tubes,

Cathode Volts

Set DC volt switch OFF. Place black
tipped wire in B— jack and touch to 10
jack. . .

Place red tipped wire in 60 jack and
touch to K jack,

Screen Grid Volts

(G post of socket)

Set DC volt switch OFF. Put yellow
tipped cable wire in B— jack. Insert a
tipped wire lead in 60 or 300 jack and
touch to grid jack.

Control Grid Volts

(cap of tube)

Set DC volt switch OFF. Attach
wire with clips to pig tail in receiving
set and to top of tube in tester.

Place the red and black tipped wire
leads in 60 and B— jacks. Touch B—
wire to top of tube, and B4 or 60 wire
to YELLOW jack.

When testing AC power supply cir-
cuits use the tipped cords and attach

them to the tester jacks connected
with the filament AC voltmeter. If
higher voltages than 140 are to be

measured the proper multiplier should
be used. This is one of the five pieces
of auxiliary equipment furnished with
the outfit.

GENERAL

For individual and independent use of
meters, remove tester plug from set
socket, and remove from jacks all cable
tips used for connecting set with
tester.

To test 0-10 AC, DC volts plug one
tipped cord into jack marked (4) (—)
and other tipped cord in jack marked
10 v. Read directly on upper scale of
voltmeter.

To test line voltage plug into jacks
marked (4) (—) and 140 v. Read lower
scale on voltmeter.

To test milliamperes plug black tip-
ped cord in jack marked —MA, and
red cord in jack marked 4+MA. Set
MIL-AMPS switch to 20 or 100, accord-
ing to measurement taken.

To_measure the total plate current
set MIL-AMPS switch to 100; Open
the B—lead to set operated with bat-
teries or eliminator and connect the
end from set to jack marked +MIL-
AMPS on tester. Connect the other
lead from eliminator to jack on tester
marked MIL-AMPS. If current is be-
low 20 set switch to the lower reading.

To make continuity or open circuit
tests. With plug in receiver socket
and tube in tester socket the deflec-
tion of the milliammeter shows circuit
I8 continuous in the primary load.
Testing transformers, chokes, etc., may
be done by disconnecting them and
connecting each winding between the
plate voltage source and the B volt-
meter. The voltmeter should show a
lower reading if the circuit is continu-
ous with the added resistance of a
transformer, etc., between one of the
connections to the voltmeter and the
B voltage supply. Usually a 214 volt
battery is used for this purpose.

To test for shorts in condensers, re-
sistors, etc. With tube in tester con-
nect condenser under test to jacks
—MA and 4+MIL-AMPS. If milliam-
meter shows change in reading the
part tested is shortened. Resistors, etc.,
may be tested by the same method
as noted above for continuity tests, or
by disconnecting tester plug from set
socket and connecting part to be tested
between an external source of current
2nd individual meter.

Testing Rectifier Tubes

Usually this testing is done after
all other tubes and circuits are checked.
If the proper voltages are furnished to
the plates at the different sockets then
the rectifying tube would not require
testing. The comparative method of
testing is done by substituting a tube
of known value for the one in the rec-
tifier socket. Then, with the tester
plugged into another of the set sock-
ets, after removing the tube and
placing in the tester, the readings of
the instruments will show any differ-
ence in. output of the two rectifier
tubes as supplied to the tube in the
tester. This test ‘is - most emphatic
‘when made on' the power tube or tubes.
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/oltmeter Range Extended to 560 volts—Dandy Outfit!

A
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J-560 multiplier increases 140 volt AC range to 560
volts. Supplied with jack terminals (top illustration).

J-106 multiplier increases 300 volts maximum of
plate voltmeter to 600 volts, with jack terminals.

J-19 changes
UV socket of UV-
199 tube receiver
to take UX plug
of Tester.

[
=

J-20 changes
UX socket of
Tester to receive
the odd base of
the UV-199 tube.

J-24 permits
tests of Kellogg
and old style
Arcturus tubes as
filament is on top.

List Price, $26.10, Your Price $15.82, Complete!

teachers and students for an analyzer of sets, circuits and

tubes, whereby great versatility is required with accuracy,
are met by the brand-new Push-Switch Jiffy Tester, J—245—X.
It is scarcely possible you will ever encounter a testing require-
ment that the new J-245-X will not fulfill.

The J-245 is housed in a steel carrying case, finished in
crackle brown, and contains everything except the five acces-
sories that give the new Jiffy Tester its high mark of utility
and distinction.

The basic device is the J-245, consisting of three meters mounted on a
panel, with sockets, jacks, and two switches, and including test leads
and 5-prong plug with 4-prong adapter. The DC volts switch and cathode
tester are new features of this.

There are five accessories, represented by the “X” in the catalogue number.
}hqse accessories greatly extend the range and usefulness of the basic
evice.

Therefore the new Jiffy Tester with ALL accessories (and you should have
ALL of them) gives you close readings on low voltages and currents, yet
reads all high values as well. Now you’ll never be stumped. ’

J-245-X is especially designed to test up-to-date receivers, particularly
those using screen grid_tubes and 245 single or push-pull, testing out-of-date
receivers just as well. It has an extensive usefulness and brilliant eye appeal.
It tests sets with 201A, 200A, UX199, UV199, 120, 240, 171, 171A, 112, 1124,
245, 224, 222, 228, 280, 281, 227, 226, Kellogg tubes and old style Arcturus tubes.
The two multipliers extend the ranges of two meters.

. Into the case of the basic J-245 are built the following meters: one read.
ing 0-20 ma. and 0-100 ma. for plate current, change-over switch included;
one reading 0-60, 0-300 volts DC for plate voltages and DC house line vol-
tages; and one reading 0-10, 0-140 volts AC and DC (though the meter is
marked AC), thus 0-140 may be used for DC line voltage.

The two plated switches and nine tip jacfcs are on the panel. The jacks
are marked to receive the five-tipped leads which emerge from the plugged
cable connector. These leads are colored red, blue, brown, white and yellow
and so are little rings around the tip jacks that the leads connect to Ali
mrg ]acks_ alre m?rkec{'l besides. ’

ne switch is for change-over on the milliammeter, and the other is for
the grid return to note a tube’s “liveliness.” is i i i
inTthe inst]:uction pote How this is noted is explained

wo sockets are on the panel, one S-prong, the other 4-pr i
the UX and UY tubes, including screen g%i,d tuhes, bothp c})\rz:g,af:(;' 221?::5
types. To enahle full test of screen grid tubes, including AC 224 and DC 222
a screen grid cable is supplied with the basic J-245. ’

The compact J-245-X (meaning including accessories), therefore, tests all
plate voltages up to 600 volts, including B eliminators, all ﬁlament, voltages
DC or AC, up to 10 volts: all piate current up to 100 ma. Besides, it proz
vides close readings for plate current of 20 ma. or less and for B ,voltages
of 60 volts or less, and AC voltage readings up to 560, including AC line
voltage. Besides, it reads screen grid voltage and control grid hias voltage

The base that contains the meters has four feet on it, is only 134’ high,
and snugly receives the cover. Inside the cover is a spring clip to hold the
plugged cahle, with a 4-prong adapter, as well as the red and black separate
test leads for use of each meter independently, and the screen grid cahle
You have thre_e separate double-range meters independently accessible ir{
other words, six meter service, hesides the plug-in feature for jOil;lf‘ use of
all meters in testing receivers, tuhes, continuity, shorts, opens, etc Used as
a_unit, the J.245 gives simultaneous readings on all meters, Use of indi
vnduql meters gives one, two or three readings at a time. )

This outfit has a genuine leather handle on the top for carrying, and a
braule%.stra\i) for keeping the cover from coming off accidentally. I{ is the
lvoc(a)rkyintg “f]gr.t hat the service man, experimenter, student and teacher have been

Order Cat. J-245-X and you will be surely overjoyed at i
such a handy,1 dandy,] reliall)wle ]and rugged Jiffy 'I‘e)as:’er, thetlxlmialtagsstsegrsxleony;uf
ever saw, and one that abundantly answers the r i
A tube data sheet tells how to det};rmine if tubes p:rep(g?sl((.)f e

THE very exacting demands of service men, experimenters,

F YOU are a service man you are lost without meters. You may carr
individual meters a’ro.und with you and still remain perplexed, for lack g’f
any means of obtaining access to the voltages or currents y'ou desire t
test. Therefore. an analyzer like the J-245-X is just the thing, and it is
much more neatly made than you could possibly make a teste'r yoursellfS
s

yoltage

since, besides the engineering talent required to design such a device,
thousands and thousands of dollars must be invested in dies. You reap the
benefit of expert engineering, quantity production and careful instruction as to
use when you buy a J-245-X. It is unqualifiedly recommended as superior to
any tester that is anywhere near so low in price. You could pay twice as
much and get half as much value! d

Order a J-245-X today. It is sold on a 5-day money-back guaranty, which
nobody else offers. Try it out for five days after receipt. If not fully satis-
fied for any reason, or for no reason at all, send it back with a letter asking
for refund of the money you paid. The refund will be made promptly.
There are no strings to this guaranty!

Remit $15.82 with order and we pay the cartage to any place in the world.
We positively guarantee speedy’ service as well.

J-245-X affords versatility by rendering individual access to each meter.

Use the red and black test leads for this purpose. Suppose you want to
know the total plate current drain of all tubes of a receiver. Use the
milliammeter at its ~‘0-100" setting, connect the test leads to ‘‘milliamps
+,—" and the other ends of the leads in the negative B line.

This accessibility of each meter—six meter service, remember—heightens
the value of the J-245-X more than 100 per cent, and is a mnew feature.

You are all set to go when you possess the J-245-X. You will not even
experience limitations when desiring to test the B voltages on 210 and 250
tubes or desire to test UV 199 or Kellogg tubes which have filament emerging
from a cap at top. 1

The plate voltage on a 210 is usually 350 volts while that on a 250 is
usually 450 volts, and the B voltmeter, by use of multiplier, reads up to 600
volts.

Also, you may desire to test high AC voltages.
is 220 volts AC. You may_ want to measure power transformer
high voltage secondaries. The use of the other multiplier (for the 140 volt
AC meter) permits readings to 560 volts, so center-tapped secondaries up
to 1,120 volts may be measured. Multiply the reading on half the secondary
by two.

BESIDES fetching appearance, sturdiness, compactness and low cost, the

In some places the line

Extension of the serviceability of the
Jiffy Tester to a final form of remark-
ab'e completeness, enabling as many p
tests as analyzers make that cost more E’
than $100, is an' important ‘achievément. 1
Push-switch service is one feature. Ex-
tension of meter ranges is another, as
the accessories permit voltages as high
2s 560 AC and 600 DC to be measured
directly, and 1,120 volts AC indirectly.

The J-245-X (consisting of the new
J-245 and five accessories) is packed in
a strong carton and safe delivery is
guaranteed. You run no risk whatever.
Our §-day money-back guaranty is
absolute.

How the J-245 looks when
the cover is slipped on and the

is tightened. The handle
is genuine leather

strap

o o — o ———— e o — i — = i e

PLEASE USE THIS COUPON!

Guaranty Radio Goods Co., 143 W. 45th St., New York City, just East of
Broadway.

Enclosed please find $15.82 Mh Ol.(l:] for which please send at once, at your
chec

expense, the J-245-X, as advertised, with the five accessories, instruction
sheet, carrying case.

O Please send C. O. D. I will pdy $15.82, plus cartage.

Address...ovvennn PR R, P I o.db aght ks R R

[T, 5L B 508600 00000 ko G0 0 Pt o 5 State........ s .

5s-DAY MONEY-BACK ABSOLUTE GUARANTY!
SHIPMENT 24 HOURS AFTER RECEIPT OF ORDER!
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ew Jitty Tester,]J-245-x, Anal;

Plate Voltmeter Range Enlarged to 600 volts, AC

Note the fascinating appearance of
the new J-245-X Jiffy Tester, with con-
nector plugs and cable tucked beside
the screen grid tube testing cable and
the color-identified pair of test leads
for using each of the three meters in-
dividually. As each meter is double
range, you get six-meter service from
this splendid outfit. This is the most
popular type of Jiffy Tester and the
most desirable in the low price range.
1t is entirely sufficient in accuracy.

Three meters built into a case, 314"
high, 4" front to back, 814" long, with
slip-on cover, both brown crackle-fin-
ished steel. Makes al] tests of filament

voltages, AC or DC, with AC vol-
tage readings up to 140, plate volt-
ages up to 300, plate current up to 100
ma. Tests 4-prong and S-prong tubes,
including screen grid tubes. Makes all
tests to 600 volts DC, 560 volts AC,
of all tubes, in conjunction with five
accessories included at $15,82.

The New J-245 Jiffy Tester, shown two-thirds scale.

What Test is Needed ?

INSTRUCTIONS FOR J-245-X

A very complete three-meter tester.
Polarity cords—red positive and black
negative—with tips, are furnished for
using meters individually. Also a spe-
cial cord with clips is supplied for con-
necting to the control grid of screen
grid tubes. No extra adapter is re-
quired for screen grid testing: A four-
prong adapter is a part of the equip-
ment, used with the five-prong plug on
cable for connecting set socket with
tester. These parts are held in the
cover which makes a very compact
and convenient outfit.

Service Procedure

Check lihie voltage by connecting red
and black tipped cords at (4+) (—) and
140. The other end of tipped cord in-
sert in a divided plug which is screwed
into outlet of line supply. If necessary
adjust compensating device on set
when set is not supplied with auto-
matic voltage regulator. Start with the

first RF tube and test straight through
to the power tubes. Leave all tubes in
set except tube under test. Put plug
into emptied set socket and tube 'into
proper Jiffy Tester socket. Do not in-
sert tester plug in rectifier socket
which is fed by AC. See instructions
for comparative testing of rectifier
tubes. Place cable tips in tester jacks
according to colors. Always do this be-
fore plugging into set socket.
Filament Volts

Place brown tip of cable in 10 jack
and white tip of cable in (4) (—) jack.
Read directly upper scale of AC Volt-
meter, which will indicate equally ac-
curately DC volts.

Grid Volts
By noting the plate and filament
voltage for a corresponding plate cur-
rent in milliamperes a grid bias volt-
age will be determined from the tube
chart furnished with instruction sheet
with all J-245-X.

J-245-x Makes It!

To_test grid volts at tester socket:
Set DC volt switch OFF.
Place red tipped wire in 60 jack and
touch to K jack.
Place black tipped wire in B— jack
and touch to grid jack.
Reverse leads if DC voltmeter reads
below zero.
Grid Condition
Push button to note grid condition in.
dicating change in the plate current
reading. The extent of plate current
change estimates the tube’s liveliness.
Plate Voltage
Conpcct alll ::iable 1:ips in their re-
spective colored jacks, except YEL.-
LOW, which place in B— ja?k.
Have DC volt switch ON. Read 0-300
upper scale of DC Voltmeter.
. Plate Current
With cable tips in their respective
colored jacks set MIL-AMPS switch at
100. If milliammeter shows less than
20 set switch at 20, Read upper scale

on milliammeter with switch at 20 and
lower scale with switch at 100. Use 100
for power tubes.

Cathode Volts

Set DC volt switch OFF, Place black
tipped wire in B— jack and touch to 10
jack. ) .

Place red tipped wire in 60 jack and
touch to K jack.

Screen Grid Volts

(G post of socket)

Set DC volt switch OFF. Put yellow
tipped cable wire in B— jatk. Insert a
tipped wire lead in 60 or 300 jack and
touch to grid jack.

Control Grid Volts

(cap of tube)

Set DC volt switch OFF. Attach
wire with clips to pig tail in receiving
set and to top of tube in tester,

Place the red and black tipped wire
leads in 60 and B— jacks. Touch B—
wire to top of tube, and B4 or 60 wire
to YELLOW jack.

When testing AC power supply cir-
cuits use the tipped cords and attach
them to the tester jacks connected
with the filament AC voltmeter. If
higher voltages than 140 are to be
measured the proper multiplier should
be used. This is one of the five pieces
of auxiliary equipment furnished with
the outfit.

GENERAL

For individual and independent use of
meters, remove tester plug from set
socket, and remove from jacks all cable
tips used for comnecting set with
tester,

To test 0-10 AC, DC volts plug one
tipped cord into jack marked (4) (—)
and other tipped cord in jack marked
10 v. Read directly on upper scale of
voltmeter.

To test line voltage plug into jacks
marked (4) (—) and 140 v. Read lower
scale on voltmeter.

To test milliamperes plug black tip-
ped cord in jack marked —MA, and
red cord in jack marked +MA. Set
MIL-AMPS switch to 20 or 100, accord-
ing to measurement taken.

o measure the total plate current
set MIL-AMPS switch to 100, Open
the B—lead to set operated with bate
teries or eliminator and connect the
end from set to jack marked +MIL-
AMPS on tester. Connect the other
lead from eliminator to jack on tester
marked MIL-AMPS. If current is be-
low 20 set switch to the lower reading.

To make continuity or open circuit
tests. With plug in receiver socket
and tube in tester socket the deflec-
tion of the milliammeter shows circuit
18 continuous in the primary load.
Testing transformers, chokes, etc., may
be done by disconnecting them and
connecting each winding between the
plate voltage source and the B volt-
meter. The voltmeter should show a
lower reading if the circuit is continu-
ous with the added resistance of a
transformer, etc., between one of the
connections to the voltmeter and the
B voltage supply. Usually a 2214 volt
battery is used for this purpaose.

To test for shorts in condensers, re-
sistors, etc. With tube in tester con-
nect condenser under test to jacks
—MA and +MIL-AMPS. If milliam-
meter shows change in reading the
part tested is shortened. Resistors, etc.,
may be tested by the same method
as noted above for continuity tests, or
by disconnecting tester plug from set
socket and connecting part to be tested
between an external source of current
2nd individual meter.

Testing Rectifier Tubes

Usually this testing is done after
all other tubes and circuits are checked
If the proper voltages are furnished to
the plates at the different sockets then
the rectifying tube would not require
testing. The comparative method of
testing is done by substituting a tube
of known value for the one in the rec-
tifier socket. Then, with the tester
plugged into another of the set sock-
ets, after removing the tube and
placing in the tester, the readings of
the instruments will show any differ-
ence in. output of the two rectifier
tubes .as. supplied to the tube in the
tester. This test ‘is ' most emphatic
when ‘made on'the power tube or tubes.
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es All Tubes, Sets and Circuits

J-560 multiplier increases 140 volt AC range to 560
volts. Supplied with jack terminals (top illustration).

J-106 multiplier increases 300 volts maximum of
plate voltmeter to 600 volts, with jack terminals.

J-19 changes
UV socket of UV-
199 tube receiver
to take UX plug
of Tester.

Voltmeter Range Extended to 560 volts—Dandy Outfit!

e

il

J-20 changes
UX socket of
Tester to receive
the odd base of
the UV-199 tube.

J-24 permits
tests of Kellogg
and old style
Arcturus tubes as
filament is on top.

List Price, $26.10, Your Price $15.82, Complete!

HE very exacting demands of service men, experimenters,
teachers and students for an analyzer of sets, circuits and
tubes, whereby great versatility is required with accuracy,

are met by the brand-new Push-Switch Jiffy Tester, J—245--X.
It is scarcely possible you will ever encounter a testing require-
ment that the new J-245-X will not fulfill.

The J-245 is housed in a steel carrying case, finished in
crackle brown, and contains everything except the five acces-
sories that give the new Jiffy Tester its high mark of utility
and distinction,

The basic device is the J-245, consisting of three meters mounted on a
panel, with sockets, jacks, and two switches, and including test leads
and S-prong plug with 4-prong adapter. The DC volts switch and cathode
tester are new features of this.

There are five accessories, represented by the “X’ in the catalogue number.

dThe_se accessories greatly extend the range and usefulness of the basic
evice.

Therefore the new Jiffy Tester with ALL accessories (and you should have
ALL of them) gives you close readings on low voltages and currents, yet
reads all high values as well. Now you'll never be stumped.

J-245-X is 'especially designed to test up-to-date receivers, particularly
those using screen grid_tubes and 245 single or push-pull, testing out-of-date
receivers just as well. Tt has an extensive usefulness and brilliant eye appeal.
It tests sets with 201A, 200A, UX199, UV199, 120, 240, 171, 171A, 112, 112A,
245, 224, 222, 228, 280, 281, 227, 226, Kellogg tubes and old style Arcturus tubes.
The two multipliers extend the ranges of two meters.

. Into the case of the basic J-245 are built the following meters: one read-
ing 0-20 ma. and 0-100 ma. for plate current, change-over switch included;
one reading 0-60, 0-300 volts DC for plate voltages and DC house line vol:
tages; and one {readmg 0-10, 0-140 volts AC and DC (though the meter is
marked AC), thus 0-140 may be used for DC line voltage.

The two plated switches and nine tip jacf(s are on the panel. The jacks
are marked to receive the five-tipped leads which emerge from the plugged
cable connector. These leads are colored red, blue, brown, white and yellow
and so are little rings around the tip jacks that the leads connect to Ali
mn(; jacks alre m?rked besides. )

ne switch is for change-over on the milliammeter, and the other is for
the grid return to note a tube’s “liveliness.” is i i i
inTthe inst;nction Aaig s How this is noted is explained

wo _sockets are on the panel, one 5-prong, the other 4-pron i
the UX and UY tuhes, including screen grfd tubes, bothp ACg’af'locll- 221?::'5
types. To enahle full test of screen grid tubes, including AC 224 and DC 222
a screen grid cable is supplied with the basic J-245. ’

The compact J«245-X (meaning including accessories), therefore, tests all
plate voltages up to 600 volts, including B climinators, all filament voltages
QC or AC, up to 10 volts; all plate current up to 100 ma. Besides, it pro:
vides close readings for plate current of 20 ma. or less and for B 'voltages
of 60 volts or less, and AC voltage readings up to 560, including AC line
voltage. DBesides, it reads screen grid voltage and control grid bias voltage

The base that contains the meters has four feet on it, is only 114" high,
and snugly receives the cover. Inside the cover is a spring clip to hold the
plugged cahle, with a 4-prong adapter, as wecll as the red and hlack separate
test leads for use of each meter independently, and the screen grid cahle
You have three separate double-range meters independently accessible ir;
other words, six meter service, hesides the plug-in feature for joint use of
all meters in testing receivers, tubes, continuity, shorts, opens, eic Used a
a_ unit, the J-245 gives simultaneous readings on all meters, Use of ind'S
vidual meters gives one, two or three readings at a time. =

This outfit has a genuine leather handle on the top for carrying, and a
braldet]i‘strap for keeping the cover from coming off accidentally. Ié is the
l‘:;:)li()gntgmt!ogr.that the service man, experimenter, student and teacher have been

Order Cat. J-245-X and you will be surely overjoyed at th i
such a handy,] dandy,l reliall;le Iand rugged Jiffy Ti.sty,er, the nzart):ss?eg:leonycgf
ever saw, and one that abundantly answers th ur i
A tube data sheet tells how to determine if tub:s parepocs).ech.af Fag F s

F YOU are a service man you are lost without meters. You may carr

individual meters around with you and still remain perplexed, for lack gf

any means of obtaining access to the voltages or currents you desire to
test. Therefore. an analyzer like the J-245-X is just the thing, and it i
much more neatly made than you could possibly make a testér yourSE]}s

Py

since, besides the engineering talent required to design such a device,
thousands and thousands of dollars must be invested in dies. You reap the
benefit of expert engineering, quantity production and careful instruction as to
use when you buy a J-245-X. It is unqualifiedly recommended as superior to
any tester that is anywhere near so low in price. You could pay twice as
much and get half as much value! .

Order a J-245-X today. It is sold on a 5-day money-back guaranty, which
nobody else offers. Try it out for five days after receipt. If not fully satis-
fied for any reason, or for no reason at all, send it back with a letter asking
for refund of the money you paid. The refund will be made promptly.
There are no strings to this guaranty!

Remit $15.82 with order and we pay the cartage to any place in the world.
We positively guarantee speedy service as well.

ESIDES fetching appearance, sturdiness, compactness and low cost, the
B J-245-X affords versatility by rendering individual access to each meter.

Use the red and black test leads for this purpose. Suppose you want to
know the total plate current drain of all tubes of a receiver. Use the
milliammeter at its -““0-100” setting, connect the test leads to ‘‘milliamps
+,—” and the other ends of the leads in the negative B line.

This accessibility of each meter—six meter service, remember—heightens
the value of the J-245-X more than 100 per cent, and is a mew feature.

You are all set to go when you possess the J-245-X. You will not even
experience limitations when desiring to test the B voltages on 210 and 250
tubes or desire to test UV 199 or Kellogg tubes which have filament emerging
from a cap at top.

The plate voltage on a 210 is usually 350 volts while that on a 250 is
usually 450 volts, and the B voltmeter, by use of multiplier, reads up to 600
volts.

Also, you may desire to test high AC voltages.
voltage is 220 volts AC. You may want to measure power transformer
high voltage secondaries. The use of the other multiplier (for the 140 volt
AC meter) permits readings to 560 volts, so center-tapped secondaries up
]go 1,120 volts may be measured. Multiply the reading on half the secondary
y two.

In some places the line

Extension of the serviceability of the
Jiffy Tester to a final form of remark-
ab'e completeness, enabling as many
tests as analyzers make that cost more
than $100, is an important ‘achievement.
Push-switch service is one feature. Ex-
tension of meter ranges is another, as
the accessories permit voltages as high
as 560 AC and 600 DC to be measured
directly, and 1,120 volts AC indirectly.

The J-245-X (consisting of the new
J-245 and five accessories) is packed in
a strong carton and safe delivery is
guaranteed. You run no risk whatever.
Our S-day money-back guaranty is
absolute.

How the J-245 looks ‘when
the cover is slipped on and the

is tightened. The handle
is genuine leather

strap

PLEASE USE THIS COUPON!

Guaranty Radio Goods Co., 143 W. 45th St., New York City, just East of
Broadway.

Enclosed please find $15.82 M. O. [J for which please send at once, at your
check J

expense, the J-245-X, as advertised, with the five accessories, instruction
sheet, carrying case.

[] Please send C. O. D. I will pay $15.82, plus cartage.

Name.oooevooeons oy TN PR R |3 ot 17 oo
Address...coeviiiannnn IR PRPPRE IR I 1y ') L abit, & T A gl — d

5-DAY MONEY-BACK ABSOLUTE GUARANTY!
SHIPMENT 24 HOURS AFTER RECEIPT OF ORDER!
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LAFOUNT ASKS
PUBLIC: ¢
10 URLT A

Washangton

in an cfurt o dbtam the type of program
twewt hiked by the pubbe and thus rame radco
programs W 2 higher plane, 2 plan u» being
wourked ot by Federal Radwo Commissioner
Harold A Lafoumt It is bas plan w put a
special Camcrnment program over each ol
the mtwork some evesing during the Wae-
ter

Having scrwmsly studied the fundamen-
tabs eminxbed 1n the present radvo programes,
m 4n cffort o vurra bassy for ram
umprovemsent,” Mr Lafoust sasd, “1 sure
that the troadcasters the Federal Radwo
C osmamisssun and the puble would be bruugiu
cluser 1 r and a wmore nearly wded!
program situsation could be arrived at, if these
test programis were presemted for the ap-
proval or disapproval of radso histemers.

“The prograsas should be as daversafed as
possible under the ume hmstatwoss, aod
shuuld mclude both classscal and popular
mvsx coducatsomal and wiormation features,
and any additiomal fiators of superiative
wogram development deemed to be of pub-
Isc wrterest
R

“The would be uged to comment,
a3 a patruwtic servsce bat also
for the benefit whech sught result by the
cxpression of opuon, and by this means a
standard could certamly appruached
whereby the braadcasters and the comsmssaon
could more eau!yf fxl:ﬂ thetr demre to
please a majorny o people

“A portwn of each program could be de-
voted 10 governmental activities Even the
Pressdent might see it to address the people
on some subject of first 1mportance

“This slan would 1 a measare meet

ernment-owned statwom for disseenation of
wiormatin of Governmenmt agencies ”

Offending Stations
Must Answer Charges
ashangion.

uons of the Federal Radio 0
send 0 3 wrten reply withum three days
of recespt such a motice, to -

Now York BRadie Shep, Ciny—
Attp Alwabham Natovitz
e Newark — Attys. & Jmeph

Forum

CLOUGH EXPLAINS CIRCUIT
]' NOTE w Formm of yowr October
e

ek wswe that there appears 0 e
SMBC QUEStoR cxistiay W the mind of
of your readers, Mr Phubp M
Armsirong, regarding the operation of
chuke coupled resomated push-pell rans-
formers, such as arc cacmphibed by the
Silver- Marshall models 257 apd 237 |
trust that you will use this bnei reply
order to clear Mr. Armstrong's mind om a
tew pomts
la the first place | beheve that Me
Armstrong has susquoted me i his state
ment that | had advicated push-poll am
plscation jor the chmingtiun of harmons »
generated 18 the detectur Grcunt Ea
phcily, this 1s Bt true tor the pash-
orcat will always give 4 mure o leas
exact reproduciton ! the wave torm
whach 1t recetves trum the detectop tor
ta  The onhv (oasechon by
which detector dntortion of this twm
could be corrected would be by apphcs
twn of the -pull systom to the detec-
tor sselt, whach ha» been dome by several
cxperimenters | bebeve that | was guie
ex t o thas tin an artidde on pesh-
amphification published 12 “RADIO
BROADC AST” n the February assue ot
this year
As | mterpret Mr Armstiong s erticiam
! bebere that m discussing the phase re-
lavonshaps exnting w the push-pull amph-
fier, he has kst sight o1 the t1act that the
windings commected 1utu cach wde of the
arcuit are practuslh  unmtyv  coupled n
&oud design  To sav that they are umity
coupled 1» samply a briet way of saymg
that «F the flux cxssting 1a the core by
virtue of the prumary eacitation baks both
halves of the secomdary winding complete-
by This s equivalent 10 saving that the
voltages across the two halves of the
windings must be equal and due o the
fact that the two windings arc 1a the same
direction, the omter cnds of the secomdary
must be s an exactlv oposite phase with
respect to the mud-tap ur ground rermunal
of the secoadary This 1s exactly as thags
m:'ldbenanl-ordcrdnshp-ﬂm
In view of thas, Mr Armstroag’s ques-
twa should be cleared up whea he com-
siders that m the reguistance ocoupled
-pull device m0 such defimte comtrol-
clement eaters 10 keep the volages
applied 1o the two grid carcuits of definste-
h equal nitude , whereas, 1a the trans
former cmed circust, these two voltages
are always definitely related 10 2 smghe
quantny, the maguetic flux wm the core
Obwvioumsly, 1f there are any harmosics
ia the detector omtput, these are aho
manifested an the magactuaton windmg
is the won and theredby m the voltagr
apphed to the grids by the secondary
However, i#f “wmonics are geaerated
the plate cwcuits of the amobfier tubes
th«cuudloahr'r exteat @ the out
pet tramsformer which 15 cvidently the
phenomenon which Mr Armstroag has.
m some way, confused in hys mand
Kespats Cuovcu

Chaef Eagmeer Sihver-Marshall Inc

Telephotos 1o Plane

“-&?u
la a report w the Departmens Cann-
meree, A. Dougles Cok, Asssotamt Trade
C a2 Bevimm, staars that the Ger-
man Lufthenss the larpest aur
company operating 8 FEurope, has wader-
taken the transsmssion of pactwres frem o
Berlin transsitting staticn 10 serplames of
the company, m Sigha

(LEAR CHANNEL
STATIONS F10s T
IN POLL CHOICE

W ashiiiglow

The clewr chamw! statsms are the tavr
Res of farmcrs and amatews, scourdng to
s wbeldnue complcied by ocajerts of the
Foderal Ragh ( ummmissnw o replies W &
QUESTIOMRANT L0 axmcTle what steinss are
most popalar The gueostnsmaire was seed
o these classes of bBistetwrs

Taking the comstiy as o whole, trom the
4141 repley 1ecenied 72 por et sdnsted
thear rst chnae was clear chasux] statioms,
the perccmtage tor stastcwis leing T3 wnd
tr farmers 68

The 1 3 tached 1osn #U porsoms
New ) shs wed that 2% jat (it 1evwed
clear chanmr! statiin whik 1 Now Jersen
w Por et fdvutnd s b statan

Comwcrmut Nea Mevne \crment and
Wyosmug weie Bt et cemt 0 daver 1
the clear haux) stativas

—— e

Twenty Stations Fail
to Renew Licenses

W ashugtan
Tuenty braadiasting  statnaiy were  Jde
keted trum the ofbwial bist tenthy by tiw
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RESTRICTION ON
CHAINS VETOED
BY 3-T0-2VOTE

Washington.

The proposal of Cominissioner E. O. Sykes
to prevent the broadcasting of the same pro-
grams over 5,000 watt stations located in the
same State and also to require all stations
of 5000 watts or mgre who subscribe to
chain programs to obtain permission from
the Federal Radio Commission before they
could go on, was recently vetoed by the
Commission by a vote of three to two. Com-
missioner Sykes and Chairman Ira Robinson
voted for it.

This action followed the receipt of letters
of protest and the plea made by Merlin H.
Aylesworth, president of the National Broad-
casting Company, who stated that such a
ruling would jeopard the operations of
his company's network and deprive the pub-
lic of the excellent network programs.

The proposed chain regulation, said Com-
missioner Sykes, would obviate much ob-
jectionable duplication of programs.

Permission was obtained by Mr. Ayles-
worth to submit a plan for the regulation
of the networks.

Two German Concerns
Are Making Televisors

Washington.

According to a report from Trade Com-
missioner James E. Wallis, Jr, in Berln,
Germany, the television exhibits at the sixth
German radio exhibition indicate that this
branch of science is showing progress.

Steps have already been taken by the
German Federal Post Office, which controls
all broadcasting in Germany, says the report,
to arrange with manufacturers of television
apparatus to standardize their sets to oper-
ate on one definite frequency.

Of the three manufacturers of television
parts, two have started commercial produc-
tion and the other will start production at
the beginning of the next vear.

Literature Wanted

HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader. The blank at
bottom may be used, or a post carl
or letter will do instead.

1

RADIO WORLD,
145 West 45th St., N. Y. City.
I desire to receive radio literature.

AdAress .. .....iueeiiiiiaeettiaceeeiaaans N
City or town

G. G. Cook, P. O. Box 291, Montgomery, Ala.

H. V. Boyce, 1212 E. 73rd St., Chicago, Ill.

Robert Foote Heflin, Ala.

Edgar C. Gause, Experimental
Kennett, So. Pa.

Hyman Greenspan, 927 56th St., Brooklyn, N. Y.

A. Suttan, 1106 Bryn Mawr St., Scranton, Pa.

J. Berman, 3 Stanwood Terrace, Boston Mass.

Lawrence Schwartz, 582 Schenck Avenue, Brook-
Iyn, N. Y.

Ave.,

Harry H. Smedley,
Philadelphia, Pa.

Frank Falk, 1923 Greene Ave., Brooklyn. N. Y.
CEmile Gregoire, 2912 Domdurand St., Montreal,
an.

YHoxvvard Westcott, 1352 E. 57th St., Brooklyn,

N. Y.
\Y_Toe Kiss Korrech, 657 Caudwell Ave., Bronx
N. Y

Radio Station,

4220 Westminster

Stanley Morse, Waterbury, Vermont.

T. J. Morley, 1536 Green St., Philadelphia, Pa.

Brady Bros., Radio Shop, 802 6th St., Lubbock,
Texas.

W. G. Myers 1827 Sixth Ave., Grinnell, Iowa.
. I. W. Ralston, 817 Division St., E. Cedar Rapids,
owa.

A. H. Irvine, A. A. M., Mt. Pleasant Ave., E.
St. John, N. B., Canada.

H. R. Prescott, 43 Trenton St., Melrose, Mass.

Hugh Colsher, care of John Cclsher, R. R. 10,
Greensburg, Indiana.

J. Donohue, 306 Boynet St., Pittsburgh, Pa.

James R. Crooks, 3 Dublin Street, Halifax,
N. S, Canada.

L. C. Tucker, Jr., Box 8, Blackstone, Virginia.
'\i\c'tor A. Urso, 1082 President St., Brooklyn,

Fdwin A. Wiilis, Room 184, West Block Elec. &
Gas Labs., Dept. Trade and Com., Ottawa, Canada.
Wimn. J. Stucke, 524 South Street, San Antonio,
Texas.

_A. C. Johnson, 225 West 9th St., Hutchinson,
Kansas.

Donald Hunt, 2314 So. Michigan St., South Bend,
Indiana.

WNYG IS LOSER
IN COURT PLEA
FOR FULL TIME

Washington.

The Court of Appeals of the District of
Columbia upheld the action of the Federal
Radio Commission in refusing an exclusive
wave and full time to New York City
municipal station WNYC. The order re-
quiring WNYC to share time equally with
WMCA on 570 kilocycles was upheld.

The Court held that the action of the
Comimission was not arbitrary or unreasoin-
able, but in the public interest. The con-
tention of the New York City representatives
that in operating the station the city was
performing a governmental function was
overruled by the court, which held that pri-
vate activity was concerned.  The plea by
WNYC of a vested right to the wave was
overruled.

Speaker As a Nuisance
Defined by Magistrate

In a letter to the forty-six magistrates
in New York City, Chief Magistrate Wil-
liam McAdoo expresses the opinion that a
radio loudspeaker, under certain conditions,
may be classed as a nuisance. His letter
said :

“As you know, there is a wide-spread
complaint all over the city by people who
are annoyed and kept from sleeping by the
loud-speaking radios in apartments, tene-
ment houses and other buildings, Many
complaints come to this office urging me to
ask you gentlemen to treat these cases
seriously.

“The person who starts a loud-speaker
under conditions where it is found to annoy
and disturb other people and keep them
from proper rest, in my opinion, is guilty of
a disorderly act, and where it is persistent
and annoys a considerable number of people,
he or she can be charged under Section
1,530 with maintaining a nuisance.”

NATIONAL

SCREEN GRID TUNER

The most sensitive tuned radio frequency tuner 8o far developed, the
MB-29 is long on distant reception, and penetrates seemingly unsur-
On the MB-28 the stations come in
The MB-29, designed by James Millen and
Prof. Glen H. Browuing, fs the chofce of the most discriminating.
It. s designed only for AC operation, uses four stages of screen grid
Use 135 to 180 volts on the detector.
Testimonials from radio’s hardest-boiled experts prove this is the
Buy the parts and find fullest radio delight. jack, (
You will be sure nobody else has a tuner as good as yours, unless
Complete component parts for Natlonal Screen

$4o.oo

mountable barrfers to reception.
no matter where you are,

RF and a power detector (227),
eircuit of efrcuits.

he too has an MB-29,
Grid Tuner MB-29, mounted on frosted
sluminum chassis, Including rainbow modern-
istle drum disl HC. Order catalog No.
MB-29-K, st price, less tubes, $60.50.
QU [T 000 50 a00n0860 So00 srrreecaaae ver

The National Push-Pull
Power Amplifier (shown at right)
consists of an AC-operated filament-
late supp}{x, with two stage trans-
ormer audio amplifier an output
transformer built in. Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bmatxon_ power supply and audio ampli-
fier, using a 280 tube for a rcctiffcr,
one stage of transformer audio with a

'tube.and_a stage of push pull
amplification with two 245s. It furnishes
all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely

wired and equipped
$55.00

Velvetone

with fhonograph
ess tubes)
$97.50. Your price.
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Push-Pull Amplifier

View of National Velvetone Push.Pull Power Amplifier,
an expertly made A, B and C supply and audlo amplifier,
produeing marvelous tone quality.
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LAFOUNT ASKS
PUBLIC'S VOTE
T0 UPLIFT AIR

Washington.

In an cffort to obtain the tvpe of program
best liked by the public and thus raise radio
programs to a higher plane, a plan is being
worked out by Federal Radio Commissioner
Harold A. Lafount. It is his plan to put a
special Government program over each of
the network some evening during the Win-
ter

“Having seriously studied the fundamen-
tals embodied in the present radio programs,
m an effort to reach a basis for program
improvement,” Mr. Lafount said, “I feel sure
that the broadcasters, the Federal Radio
Commission and the public would be brought
closer together and a more nearly ideal
program situation could be arrived at, if these
test programs were presented for the ap-
proval or disapproval of radio listeners.

“The programs should be as diversified as
possible under the time limitations, and
should include both classical and popular
music, educational and information features,
and any additional factors of superlative
program development deemed to be of pub-
lic interest.

“The public would be urged to comment,
not solely as a patriotic service, but also
for the benefit which might result by the
expression of opinion, and by this means a
standard could certainly be approached
whereby the broadcasters and the commission
could more easily fulfill their desire to
please a majority of the people.

“A portion of each program could be de-
voted to governmental activities. Even the
President might see fit to address the people
on some subject of first importance.

“This nlan would in a measure, meet
the demands of those who advocate a Gov-
ernment-owned station for dissemination of
information of Government agencies.”

Offending Stations
Must Answer Charges

Washington.

A new order requiring all stations guilty
of violation of any of the orders or regula-
tions of the Federal Radio Commission to
send in a written reply within three days
of receipt of such a notice, to the super-
visor or radio inspector from whom the
notification was_ received, was recently
adopted by the Federal Radio Commission.

Not only does the answer have to be writ-
ten in triplicate form, says the order, but
must state in detail what steps are being
taken to rémedy the trouble.

New Corporations

West New York Radio Shop, Jersey City—
Atty. Abrabam Natovitz Jersey City.

Rex Radio, Inc., Newark—Attys. Saul & Joseph
E. Cohn, Newark, N. J.

Arc Radio Corp.—Atty. E. Sbarer, 1746 East
7th St., Brooklyn, N. Yy )
.. Radio Jobbers—Attys. Hammerman & Caminez,
15 Park Row, New Y{u-k. . Y.

Washington Radio Corp. — Atty. I Cohen 88
Rivington St., New York, N. V.

The Village Radio Shop, South Orange, N. ;.—-
Attys. Lum, Tamblyn & Colyer, Newark, N. J.

Exchange Radio Corp. — Attys. Schoeider &
Herdes, 128 West 66th ?t'.. New York, N. Y.

Cannon Radio Stores—Atty. W. L. Schaeider
llésn ]Bmagray, New York, {WPY

ver ng Radio Corp., Philadelphia — Corp.

Guarantee and Trust Co., Dover, Del.

Mulhorn Radio Corp., Philadelphia—Capital Trust
Co. of Delaware.

J. C. Battery and Radio Service—Atty. S. B.
Miners, College Point, New York.

Forum

CLOUGH EXPLAINS CIRCUIT

[ NOTE in Forum of your October
] 20th issue that there appears to be

some question existing in the mind of
one of vour readers, Mr. Philip M. C
Armstirong, regarding the operation of
choke coupled resonated push-pull trans-
formers, such as are exemplified by the
Silver-Marshall models 257 and 227. |
trust that you will use this briei reply in
order to clear Mr. Armstrong's mind on a
few points.

In the first place, I believe that Mr.
Armstrong has misquoted me in his state-
ment that I had advocated push-pull am-
plification for the elimination of harmonics
generated 1n the detector circuit. Ex-
plicitly, this is not true, for the push-pull
circuit will always give a more or less
exact reproduction of the wave {iorm
which it receives from the detector for
amplification. The only connection by
which detector distortion of this form
could be corrected would be by applica-
tion of the push-pull system to the detec-
tor itself, which has been done by several
experimenters. I believe that I was quite
explicit on this point in an article on push-
pull amplification published in “RADIO
BROADCAST” in the February issue of
this year.

As I interpret Mr. Armstrong’s criticism
I believe that in discussing the phase re-
lationships existing in the push-pull ampli-
fier, he has lost sight of the fact that the
windings connected into each side of the
circuit are practically unity coupled in
good design. To say that they are unity
coupled is simply a brief way of saying
that alt the flux existing in the core by
virtue of the primary excitation links both
halves of the secondary winding complete-
ly. This is equivalent to saying that the
voltages across the two halves of the
windings must be equal and, due to the
fact that the two windings are in the same
direction, the outer ends of the secondary
must be in an exactlv oposite phase with
respect to the mid-tap or ground terminal
of the secondary. This is exactly as things
should be in a well-ordered push-pull am-
plifier.

In view of this, Mr. Armstrong’s ques-
tion should be cleared up when he con-
siders that in the registance coupled
push-pull device no such definite control-
ling element enters to keep the voltages
applied to the two grid circuits of definite-
ly equal magnitude ; whereas, in the trans-
former coupled circuit, these two voltages
are always definitely related to a single
quantity, the magnetic flux in the core.

Obviously, if there are any harmonics
in the detector output, these are also
manifested in the magnetization winding
in the iron and, thereby, in the voltage
applied to the grids by the secondary.
However, if warmonics are generated in
the plate circuits of the amblifier tubes.
these cancel to a large extent in the out-
put transformer which is evidently the
phenomenon which Mr. Armstrong has,
in some way, confused in his mind.
KenpaLL CrLouch,

Chief Engineer, Silver-Marshall, Inc.

Telephotos to Plane

Washington.

In a report to the Department of Com-
merce, A. Douglas Cook, Assistant Trade
Commissioner at Berlin, states that the Ger-
man Lufthansa, the largest air transport
company operating in Europe, has under-
taken the transmission of pictures from a
Berlin transmitting station to airplanes of
the company, in flight.

CLEAR CHANNEL
STATIONS FIRST
INPOLL CHOICE

Washington

The clear channel stations are the favor-
ites of farmers and amateurs, according to
a tabulation completed by experts of the
Federal Radio Commission of replies to a
questionnaire to ascertain what stations are
most popular. The questionnaire was sent
to these classes of hsteners-in.

Taking the country as a whole, from the
4.141 replies received, 72 per cent. indicated
their first choice was clear channel stations,
the percentage for amuateurs being 73 and
for farmers 65.

The replies received from 403 persons in
New York showed that 83 per cent. favored
clear channel stations, while in New Jersev
Y9 per cent. favored such stations,

Connecticut, New Mexico, \ermont and
Wyoming were 100 per cent. in favor of
the clear channel stations.

Twenty Stations Fail
to Renew Licenses

Washington.
Twenty broadcasting stations were de-
leted from the official list recently by the
Federal Radio Commission for failure to
file applications for rencwal of their broad-
casting licenses.
The following are the stations ordered off
the air:
WEPS, Gloucester, Mass.
WHBC, Canton, Ohio
WRK, Hamilton, Ohio
WDAE, Tampa, Fla.
WTNT, Nashville, Tenn,
KGHX, Richmond, Tex.
WRBC, Valparaiso, 1nd.
KGCU, Mandan, N. Dak.
KDB, Santa Barbara, Calif.
KUOM, Missoula, Mont.
WHDL, Tupper lake, N. Y.
WIBR, Steubenville, Ohio
WBBY, Charleston, S. C.
WMBL, Lakeland, Fla.
KGHG, McGehee, Ark.
KTBS, Shreveport, la.
KFKZ, Kirksville, Mo.
KLPM, Minot, N. Dak.
KSEI, Pocatello, Idaho
KGDR, San Antonio, Tex.

Microphone Detects
Icebergs Six Miles Off

Montreal.
. A method of detecting the presence of
icebergs by observing their explosions as
they disintegrate has been perfected by Dr.
Howard T. Barnes of McGill University,
who has been experimenting off the coast of
Newfoundland.

Various attempts were made to detect the
presence of the icebergs with a marine
microphone by listening for the explosions
but the results were negative. Finally an
improvised microphbne, consisting of a rub-
ber hose with a funnel attached to one end,
proved successful. A sheet of rubber was
stretched over the funnel to make the micro-
phone waterproof. With this device it was
found that explosions could be recorded up
to a distance of six miles, which is great
enough to safeguard ships against collision
with the bergs.
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' RESTRICTION ON
CHAINS VETOED
" BY3-T0-2VOTE

Washington.

The proposal of Commissioner E. O. Sykes
to prevent the broadcasting of the same pro-
grams over 5,000 watt stations located m_the
same State and also to require all stations
of 5,000 watts or mgre who subscribe to
chain programs to obtain permission from
the Federal Radio Commission before they
could go on, was recently vetoed by the
Commission by a vote of three to two. Com-
missioner Sykes and Chairman Ira Robinson
voted for it.

This action followed the receipt of letters
of protest and the plea made by Merlin H.
Avlesworth, president of the National Broad-
casting Company, who stated that such a
ruling would jeopard the operations of
his company’s network and deprive the pub-
lic of the excellent network programs.

The proposed chain regulation, said Com-
missioner Sykes, would obviate much ob-
jectionable duplication of programs.

Permission was obtained by Mr. Avyles-
worth to submit a plan for the regulation
of the networks.

Two German Concerns
Are Making Televisors

f WWashington.
According to a report from Trade Com-
missioner James E. Wallis, Jr., in Berlin,

Germany, the television exhibits at the sixth

German radio exhibition indicate that this
branch of science is showing progress.

i Steps have already been taken by the
German Federal Post Office, which controls
all broadcasting in Germany, says the report,
to arrange with manufacturers of television
apparatus to standardize their sets to oper-
ate on one definite frequency.

Of the three manufacturers of television

i parts, two have started commercial produc-

tion and the other will start production at

the beginning of the next year.

e e M TILcgpe==

Literature Wanted

HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader. The blank at
bottom may be used, or a post card
or letter will do instead.

1]

RADIO WORLD,
145 West 45th St., N. Y. City.
I desire to receive radio literature.

Address ............an.n A < eiaiare s siein s s
City or town

G. G. Cook, P. O. Box 291, Montgomery, Ala.
H. V. Boyce, 1212 E. 73rd St., Chicago, 1l
Robert Foote Heflin, Ala.
Edgar C. Gause, Experimental
Kennett, So. Pa.
Hyman Greenspan, 927 56th St., Brooklyn, N. Y.
A. Suttan, 1106 Bryn Mawr St., Scranton, Pa.
J. Berman, 3 Stanwood Terrace, Boston Mass.
Lawrence Schwartz, 582 Schenck Avenue, Brook-
Iyn, N. Y.
Harry H. Smedley, 4220 Westminster Ave.,
Philadelphia, Pa.
Frank Fafk, 1923 Greene Ave., Brookiyn, N. Y
Emile Gregoire, 2912 Domdurand St., Montreal,

an.
\YHO\\{\'ard Westcott, 1352 E. 57th St., Brooklyn,
N, .
\T_Ioie_ Kiss Korrech, 657 Caudwell Ave.,, Bronx

Radio Station,

. .Staxiley Morse, Waterbury, Vermont.
T. J. Morley, 1536 Green St., Philadelphia, Pa.
Brady Bros., Radio Shop, 802 6th St., Lubbock,

Texas.

W. G. Myers 1827 Sixth Ave., Grinnell, Iowa.
. I. W. Ralston, 817 Division St., E. Cedar Rapids,
owa.

A. H. Irvine, A. A. M., Mt. Pleasant Ave., E.
St. John, N. B., Canada.

H. R. Prescott, 43 Trenton St., Melrose, Mass.

Hugh Colsher, care of John Cclsher, R. R. 10,
Greensburg. Indiana.

J. Donohue, 306 Boynet St.. Pittsburgh, Pa,

James R. Crooks, 3 Dublin Street, Halifax,
N. S., Canada.

L. C. Tucker, Jr., Box 8, Blackstone, Virginia.
Victor A. Urso, 1082 President St., Brooklyn,

N. Y.

Edwin A. Wiilis, Room 184, West Block Elec, &
Gas Labs., Dept. Trade and Com., Ottawa, Canada.

Wm. J. Stucke, 524 South Street, San Antonio,
Texas.

_A. C. Johnson, 25 West 9th St., Hutchinson,
Kansas.

Donald Hunt, 2314 So. Michigan St., South Bend,
Indiana.

WNYC IS LOSER
IN COURT PLEA
FOR FULL TIME

Washington.

The Court of Appeals of the District of
Columbia upheld the action of the Federal
Radio Commission in refusing an exclusive
wave and full time to New York City
municipal station WNYC. The order re-
quiring WNYC to share time equally with
WMCA on 570 kilocycles was upheld.

The Court held that the action of the
Commijssion was not arbitrary or unreasoi-
able, but in the public interest. The con-
tention of the New York City representatives
that in operating the station the city was
performing a governmental function was
overruled by the court, which held that pri-
vate activity was concerned.  The plea by
WNYC of a vested right to the wave was
overruled.

Speaker As a Nuisance
Defined by Magistrate

In a letter to the forty-six magistrates
in New York City, Chief Magistrate Wil-
liam McAdoo expresses the opinion that a
radio loudspeaker, under certain conditions,
may be classed as a nwsance. His letter
said :

“As you know, there is a wide-spread
complaint all over the city by people who
are annoyed and kept from sleeping by the
loud-speaking radios in apartments, tene-
ment houses and other buildings. Many
complaints come to this office urging me to
ask you gentlemen to treat these cases
seriously.

“The person who starts a loud-speaker
under conditions where it is found to annoy
and disturb other people and keep them
from proper rest, in my opinion, is guilty of
a disorderly act, and where it is persistent
and annoys a considerable number of people,
he or she can be charged under Section
1,530 with maintaining a nuisance.”

mountable barriers to reception.
no matter where you are,

RF and a power detector (227).
efrcult of eircuilts.

he toc has an MB-29,
Grid Tuner MB-29, mounted on frosted
aluminum chassis, fncluding rainbow modern-
istle drum dial HC. Order catalog No.
MB-20-K, list price, less tubes, $69.50.
Toursprice *Ruf B B0 o on s sesecessas cee.

NATIONAL

{ SCREEN GRID TUNER

The most sensitive tuned radio frequency tuner so far developed, tne
MB-29 is long on distant reception, and penetrates seemingly unsur-
On the MB-29 the stations come in
The MB-29, designed by James Millen sand
Prof. Glen H. Browning, is the choice of the most diseriminating.
It. 18 designed only for AC operation, uses four stages of screen grid
Use 135 to 180 volts on the detector.
Testimonials from radio’s hardest-boiled experts prove this 1s the
Buy the parts and find (fullest radio delight.
You will be sure nobody else hai a tuner as good as yours, unless
Complete component parts for National Screen

$40.00

The

Velvetone  Push-Pull
Power

(shown at right)

National
¢ Amplifier
consists of an AC-operated filament-

late supp}jy_, with two stage trans-
ormer audio amplifier an output
transformer built in. Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA vpatents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio ampli-
fier, using a 280 tube for a recti er,
one stage of transformer audio with a
.tube.and_a stage push pull
amplification with two 245s. It furnishes
all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely
WI'"l:)d amill equipped
wit phonograph
jack, (less tubes) sss oo
$97.50. Your price. §

143 WEST 45TH STREET

B-29

Push-Pull Amplifier

View of Natlonal Velvetene Push.Pull Power Amplifier,
an expertly made A, B and C supply and audle amplifier,
produeing marvelous tone quality.

GUARANTY RADIO GOODS CO.

NEW YORK CITY



20 . RADIO WORLD

November 16, 1929

A THOUGHT FOR THE WEEK
WHEN a couple of he-men have a dispute, they fight it out

and let it go at that. When big business gets into a snarl,

the disagreeing parties merge. Note: the R.C.A. and the
Victor and other concerns that have been making faces at each
other, have joined forces. The almighty dollar is a great welder
of conflicting interests.

RADIO
WORLD

The First and Only National Radio Weekly
Eighth Year

Owned and_published by Hennessy Radio Publications Corperation, 145 West 45th
Street, New York, N. Y. Roland Burke Hennessy, prealdent snd treasurer, 145 West
45th Street, New York, N. Y.; M. B. Hennessy, vico-president, 145 West 45th Street,
New York, N. Y,; Herman Bernard, secretary, 145 West 45th Street, New York, N, Y.

Roland Burke Hennessy, editor; Herman Bernard, business mansger and managing
editer; J. E. Anderson, technical edltor.

Next week, November 23d, Radio World will publish
its 400th consecutive weekly issue, a world’s record
Ln the field. Radio World is stronger now than ever

efore.

Baseball and Fights Off the Air

ROADCASTING has been the “menace” to a goodly number
B of attractions whose purpose is nothing more serious than
parting the public from as much of its money as possible, all
consistent with giving it something of value. We look nowadays
no farther than the research endowment funds for examples of
altruism, so when we find radio dealt with sharply we know there
has been offhand consideration of the money bags to be regarded as
When broadcasting became popular enough to be regarded as
an institution, immediately the theatre raised the cry of “menace,”
and war was declared on the new medium. Actors’ contracts had
clauses written into them, prohibiting them from engaging in any
and all forms and kinds of broadcasting, for hire or otherwise. The
movies felt their attendance declining and joined theé cry against
broadcasting, just as the legitimate stage had raised its venerable
voice against the movies. It was found there was no stopping the
flicker drama, no matter how shallow the plot or the star that must
be in every scene to be appreciated. The kindred arts had found
the common blood of "their kinship, and it ran thicker than the
aerated water of the new medium. It did not occur to the movie
industry that better art and technique would mean better attendance,
no more than the legitimate stage was impressed with the possi-
bility of improving itself to earn the laurels and pieces of eight it
felt it deserved. .

Every schoolboy knows now, as Macaulay might have put it, that
the legitimate stage, the movies and the phonograph industry came
to recognize broadcasting as an allied art, too, a part of the enter-
tainment business, and the opera and vaudeville stage came to the
same state of doleful acceptance of the blood relationship, later to
grow really enthusiastic over it, if millions expended on putting the
.moyvies, vaudeville, the phonograph, the musical comedy and the
dramatic stage into radio are any indication.

It was found that the best way to promote the welfare of the
senior art that was thus afflicted by painful competition was to
buy into the junior art, so now a large movie producing corporation
owns half interest in a great chain system of broadcasting, a vaude-
ville chain and booking office combination is a hand in the glove of
radio, and a decadent legitimate stage in these United States is
taking doses of radio as if for resuscitation. ’

So when the promoters of sporting events, such as prize fights
and organized baseball, come to the common opinion that radio is
a “menace,” history again proves itself a phonograph record being
played over and over again. So the sporting interests whose sports-
manship is something less than their graspiness, may be expected
to do an ahout-face at no far-distant date.

Tex Rickard, who died recently, and who was the outstanding

example in all the world as a promotor of championship prize
fights, in his time had various views on broadcasting’s effect on
attendance. He found the low-priced seats to the big fights less
generously ‘patronized, the lowness of the price being a matter of
opinion, as sometimes the minimum was $27.50 for a seat 500 feet
irom the ring. But he finally countenanced, without openly encour-
aging, the erection of a broadcasting station at Madison Square
Garden, and for a while undertook the pleasant task of signing
checks to cover the large expense, But the seats so far from the
ring that one had to have two excellent eyes and a costly pair of
binoculars or a telescope to see what was going on, and then only
if the massed humanity in front would sit down, still were not
hlled to overflowing. It may have been that American prosperity
had made real fight fans able to buy seats nearer the scene of battle,
or that the number of persons with remote eyesight was diminishing,
an example of declining American physiological attainment, or that
the habit grew steadier, as hearts grew bolder, of gate crashers
all crowding down into any unoccupied costly points of vantage
near enough to make one feel he was really at the fight. Never-
theless, as the report was persistent that bleacher seats at ball
games were not so much i demand ds previously, so it was
assumed that the poorer seats at fights were less patronized than
previously for the same reason: the event was broadcast, the noise
of battle, the crowd effect, could be enjoyed just as well at home,
and the details as presented orally by experts could be grasped
fully as well as if a novice were himself in impersonal attendance,
with that far-off look in his eyes.

So now there is a’threat that the big fights and the big ball
games are not to be on the air any more, a concerted effort to make
professional sport still more professional and still less sporting.
In that way it is hoped that the cheaper seats will be filled, like-
wise the coffers of the promoters, although there is no lament
that the American public has failed to pay some homage in gold
to those very promoters.

It is an easy prediction that the promoters both of big fights
and the two leading professional baseball leagues will change their
minds. These events may be off the air for a while, but they will
return. The reason is the same in this instance as governed the
final outcome of the early warfare waged upon radio by the phono-
graph record makers, the movies, the stage and the opera. All these
agencies subsist by virtue of public .support, and the public that
makes possible these undertakings, save opera, is the same public
that demands that the events be broadcast. It is no way to gain
public favor by defying public demand. The public expects as a
part of the price it pays for the support of these sports and enter-
tainments that broadcasting be not only tolerated but encouraged,
and wants the privilege of listening in or chipping in, as it sees fit,
and even though for each individual there is more listening than
chipping. Somebody is willing to pay the promoters of the event
directly and in a good check for ‘the privilege of broadcasting it.

Both organized baseball and organized boxing gain much by the
interest aroused in them by the very fact of broadcasting. All
conflicting conditions are eventually self-equalizing, as for instance
any lack of immediate kicking-in by listeners is made up by the
vast publicity given to baseball and fights by the newspapers, at
great expense to the newspapers, and at no expense to the pro-
moters, since these two branches of the sporting business spend

.next-to nothing advertising in newspapers. If baseball and pugilism

decide to prohibit broadcasting, how would they like the news-
papers to prohibit the publication of news about baseball and fights?
If the newspapers would commit -such a dense act for a week, thus
being no denser than the baseball and fight promoters now are, what
would happen to attendance? The newspapers print news and com-
ment on pugilism and baseball because their readers—the customers
—want it. Thereby circulation is gained, and with greater circula-
tion come a greater amount of advertising of all good sorts, and
higher rates for such advertising. Why should not baseball and
pugilism be now a party to the same economic cycle, as they ust
be inevitably? The two mighty snobs of sports will kiss the hand
they now cast aside.

Baseball in particular is keenly desired as a broadcasting feature
not only because it is the great American spectator-sport, but
because it has a still greater future. What the future of pugilism
may be is hard to tell, for, despite the fleshy thrill of seeing or
listening to the broadcast of a good fight well fought, the event
never consists of anything other than two men in the ring clouting
each other, perhaps one knocking the other unconscious. States
that ban cock fights make up a nation that bans bull fights, and
some.day the human being may be elevated to the same height
of protective esteem as the cock and the bull. : :
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MAGNETIC AND INDUCTOR SPEAKERS

HAT is the difference between a magnetic and an induc-
Wtor dynamic speaker? I have examined both types and I
cannot see any difference in principle—J. D. K. i
The principal difference between the two types of speaker is
the mounting of the armature with respect to the pole pieces. In
the magnetic the armature is pulled directly toward the pole
faces; in the inductor it is pulled in a direction parallel to the
pole faces. In the magnetic the displacement is limited by the
distance between the armature and the pole faces. In the induc-
tor this limitation is not imposed.

ROAR IN THE SPEAKER

HAVE bui't the battery model Screen Grid Diamond just as
Iyou described it. In fact, I have built many, but in only one

have I met with trouble. There is a strong roar in the loud-
speaker whenever I turn up the volume above bare audibility.
What may cause it?—W. W. O.

Oscillation at some frequency is very often the cause of such a
condition. The frequency at which this oscillation may take
place may have any value from zero up to millions of cycles
per second. It may be due to feedback in the power supply,
if the frequency is within or below the audio range. If the
frequency is a very- high one, as is likely, it may be due to
capacity feedback in the radio irequency portion of the set,
probably between the elements of the tubes. First test circuit
for oscillation by noting if the plate current increases when the
roar starts. Then try to determine the frequency. If it is low,
by-pass condensers across the B supply will help. If the fre-
quency is very high, two million cycles per second or niore, use
grid suppressors. For extremely high frequencies the suppres-
sor may be a choke coil obtained by winding a few turns on
a form the size of a lead pencil.

RESISTANCE COUPLING AND SCREEN GRID TUBES

HAVE tried screen grid tubes in resistance coupling as vou

have suggested, but I have not had any luck. The screen

grid tube does not amplify as well as a general purpose tube
of the 201A type. Are you just giving us a good time or have
I missed something? I am still willing to try if you will assure
me the screen grid tube will work all right in resistance coupling.
—M. McPh.

We doubt that you have tried resistance coupling as we have
suggested it, for such amplifiers work, and there is no doubt
about that. In other words, we believe vou have missed some
of our suggestions on the subject. The primary condition is
that a fairly high resistance be used in the plate circuit of the
tube. \When that has been selected you have to adjust the
voltages on the elements of the tube. If you use rated control
and screen grid voltages, you must raise the voltage on the
plate until the effective voltage is about equal to the rated
voltage. 1If the plate resistor is high, that meaps. vou have to
raise the applied plate voltage to a very high value. Now ii
vou don’t have a voltage high enough, you can ‘use the highest
you have and then reduce the screen grid voltage. The idea
is that you cannot get any amplification if the screen grid
voltage is greater than the effective voltage on the plate. The
effective plate voltage must always be greater than the effective
plate voltage no matter what the impressed signal may be. Look
up the discussion on the screen grid tubes in the series of articles
on power amplifiers.

WHAT IS VOLTAGE DIVIDER

HAT is the difference between a voltage divider and a
‘/‘/ potentiometer? I have seen these terms used when thev
mean apparently the same thing. If they do, why have
two different terms?—]. C. I
As the term potentiometer is often used in radio it means the
same thing as a voltage divider. A potentiometer is an instru-
ment used in electrical measurement of potential difference
between two points on a conductor and the electromotive force
of a cell, or any other electromotive force. In this instrument
a voltage divider is used and for this reason the two terms have
come to be used interchangeably. A voltage divider is a resistor
with a tap or a slider on it by means of which any portion of
the voltage drop in it can be utilized. If the current through
the resistor and the resistance between one end and the tap
are known, then the voltage drop between that end and the
tap is known. This drop can be balanced against any electro-
motive force of difference of potential. When the voltage divider
1s so used it becomes a potentiometer.
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DIAGRAM OF A COMPLETE AC SCREEN GRID
RECEIVER WITH REGENERATION IN THE DETECTOR.
IF THE CIRCUIT WLL NOT OSCILLATE INCREASE THE
PLATE VOLTAGE ON THE DETECTOR.

TUNE ENTIRE WINDING

CONSTRUCTED the receiver shown on page 17, Nov. 2 issue
I of Rapro WorLp, using an ordinary antenna coupler, the

secondary of which I tapped at the center for the filament
connection. The circuit does not oscillate and it does not cover
the broadcast band.—C. McK.

Connect the tuning condenser across the entire winding L2
and the tuning will cover the broadcast band. The set will
oscillate more easily too. When you connect the condenser this
way, however, there will be body capacity to some extent if
vou use a simple dial for tuning.

SELF AND MUTUAL INDUCTANCE
WH.—\’I is the difference between self and mutual inductance?

W

119

i
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¢

—C. McD.

Before it is possible to distinguish between the two it is
necessary to explain what inductance is. This may be done
from different points of view. When current flows through the
winding of a coil there is a certain magnetic field associated with
that coil. The inductance is the total magnetic field associated
with the coil when unit current is flowing. That is one way of
defining inductance, and it is self inductance. Another way is
to define it in terms of voltage induced. If the current flowing
m the wire changes at the rate of one unit of current per second
then the inductance is numerically equal to the reactive voltage
across the coil. This also defines self inductance.

If there is a second coil near the one in which current is
flowing part of the magnetic field of the first will thread the
second. Ii the current in the first is one unit, then the mutual
inductance is the field of the first that threads the second coil.
Also, if the current in the first coil is changing at the rate of one
unit of current per second, the mutual inductance is numerically
equal to the electromotive force induced in the second coil.

CURRENT CARRYING CAPACITY

HAVE a filament transformer one winding of which is rated
Iat 12 amperes and another of which is rated at 3 amperes.

Both have a voltage of 2.5 volts. Is it possible to draw more
than 3 amperes from one winding if the current drawn from
the other winding is correspondingly less? When I draw the
full rated current from the 12 vo!t winding I don’t get the full
voltage across the heaters of the tubes? Is the winding over
ratsedcor is there some other explanation of the low voltage?

This interchange ‘of the windings is not possible. The current
carrying capacity of a transformer largely depends on the size
of wire used in the winding. Do not exceed the rated current.
It may be possible that the rating of the transformer is too
optimistic, but it is more likely that the fall in the voltage is due
to the use of too fine wire between the transformer and the
tubes, Twelve amperes is a heavy current and it does not take
much resistance in the wire to cause an appreciable drop in
the voltage. In wiring such circuits make sure that the wire
is heavy enough, especially that portion which carries the cur-
rent of more than one tube.
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LAFOUNT /SKS
PUBLIC'S VOTE
10 UPLIFT AR

Washington

In an effort w ubtamn the tyvpe of program
best liked by the public and thus raise radio
programs to a hgher plane, a n is being
worked out by Federal Radw Commissioner
Harold A. Lafount. [t is his plan to put a
special Government program over each ot
the network some evening during the Win-
ter

"Having serwusly studied the fundamen-
tals embodied in the present radio programs,
1 an effort to reach a basis for program
mprovemwent,” Mr  Lafount said, “1 feel sure
that the hroadcasters, the Federal Radiwo
Commission and the public would be brought
closer together and a more nearly ideal
prugram situation could be arrived at, if these
test programs were presented for the ap-
proval or disapproval of radio listeners.

“The programs should be as diversified as
possible under the tume hmitations, and
should include bhoth classical and popular
music, educational and information features,
and any additional factors ot superlative
program development deemed to be of pub-
lic interest.

“The public would be urged to comment,
not solely as a patriotic service, but also
for the benefit which might result by the
expression of opinion, and by this means a
standard could certainly be approached
whereby the broadcasters and the commission
could more easily fulfill their desire to
please a majority of the people.

“A portion of each program could be de-
voted to governmental activities. Even the
President might see fit to address the people
on some subject of first importance.

“This nlan would in a measure, meet
the demands of those who advocate a Gov-
ernment-owned station for dissemination of
information of Guvernment agencies.”

Offending Stations
Must Answer Charges

Washington.
A new order requiring all stations guilty
of violation of any of the orders or regula-
tions of the Federal Radio Commission to
send in a written reply within three days
of receipt of such a notice, to the super-
visor or radio inspector from whom the
nutification was received, was recently
ed by the Federal Radio Commission.
Not only does the answer have to be wnit-
ten in triplicate form, says the order, but
must state in detail what steps are being
taken to rémedy the trouble.

New Corporations

West New York BRadio Shop, &m Ciey—
Atty. Alwabam Natovitz  Jereey y.
Rex Radio, Ime., Newark—Attys. Bsul & Joseph
E Cobn, Newark, H.A]'.. " e
nh St Brookiys, Y '
‘ bers A Hammerman Cassnez,
B W gy !;ﬁ'!&rgt' . ltca- :
— . &
>y v-n:" ; l!k'. ‘s{:-..k‘ M’o N
¢ . ! -
Attys. Lum, Tamblys & Colyes, Ne::f; . ;
— Attys. Schoeider &
Herdes, 1B West éah S2, New Yerk, N. Y.
Canaca Stores—Atty. W. L. Schoeider
E Brosdway, New Yerk, N. Y.
e King Radis Corp., — Corp.
Guarantee and Trust Co., Dowver,
Mulhore Radio Carp., Philadelphia—Capital Trust
Co. of Delaware.
- C. Battery and Radio Service—Atty. S. B.
imers, College Point, New York.

CLOUGH EXPLAINS CIRCUIT
" NOTE #a Forum of yvour October
] 2oth issue that there appears to be
some question existing in the nund of

i

e of your readers, Mr. Philip M
Armstrong, regarding the operation of
chuke coupled resonated push-pull trans-
formers, such as are exemplhified by the
Silver- Marshall models 257 and 227. |
trust that vou will use this briei reply
order 10 clear Mr. Armistrong’s mind on a
1ew points.

In the first place. 1 beheve that Mr
Armstrong has misquoted me in his state-
ment that | had advocated push-pull am-
plification for the elimination of harmouies
generated in the detector circuit  Ex-
phcitly, this 15 not true tor the push-pull
arcuit will always pive a more or less
exact reproduction ot the wave iorm
which it recenves from the detector tor
amplification. The only (onnection by
which detector distortion of this form
could be corrected would be by applica
tion of the push-pull s\~tem to the detec-
tor 1tseli, which has beun done by several
experimenters. | belicve that I was guite
exflicn on this puint in au articde on push-
pull amplification published in “RADIO
BROADCAST” 1n the February issue of
this year.

As 1 mterpret Mr Armstrong’s criticism
1 believe that in discussing the phase re-
lationships existing 1 the push-pull amph-
fier, he has lost sight o1 the fact that the
windings connected into cach side of the
circuit are practicall umity coupled in
good design  To sav that thev are unity
coupled is simply 4 brici way of saying
that all the fHux existing i the core by
virtue of the primary excitation links both
halves of the secondary winding complete-
ly. This is equivalent 1o saving that the
voltages across the two halves of the
windings must be equal and, due to the
fact that the two windings are in the same
direction, the outer ends of the secondary
must be in an exacth oposite phase with
respect to the mid-tap or ground terminal
of the secondary. This 1s exactly as things
should be in a well-ordered push-pull am-
phifier.

In view of this, Mr Armstrong’s ques-
tion should be cleared up when he con-
siders that in the reustance coupled
push-pull device no such definite controi-
ling element eoters tu keep the vohages
applied to the two grid circuits of definite-
h equal magnitude ; whereas, in the trans-
former coupled circuit, these two voltages
are always definitely related to a single
quantity, the magnetic flux in the core.

Obviously, if there are any harmonics
i the detector output, these are also
manifested in the magnctization winding
in the iron aund, therebv, in the voltage
applied to the gnds by the secondary
However, if “armonics are generated in
the plate circuits of the amohfier tubes.
these cancel to a large extent in the out-
put transformer which 1s cvidently the
phenomenon which Mr Armstrong has.
in some way, comfused in his mind.

Ke~xpar CrovcH,

Chief Engincer. “ilver-Marshall, Inc.

Telephotos to Plane
Washington.

In a report to the Department of Cam-
merce, A. Douglas (ouok, Assustamt Trade
Commissioner at Berbn, states that the Ger-
man Lufthansa, the largest awr transport
company operating i E . has unader-
taken the transmmssion of pactures from a
Berlin transmitting station to airplanes of
the company, in Sfight

CLEAR CHANNEL
STATIONS FIRST
INPOLL CHOICE

Washington

The clear chamiicl statias are the lavor
ites of farmers and amateurs, accurding to
a tabulation cumpleted by experts ot the
Federal Radw Conunissivn of rephes to a
QUEStIoRNaIre 1o asccrtain what statians are
most popular.  Tie questhionnaire was seut
to these classes of hstenersn

Taking the country as a whole tram the
4,141 replies recened, 72 par cent. indicated
their first chawe was clear channel stations
the percemtage tor anateurs being 53 and
for farmers 63

The replies recened tram 403 persons an
New Yurh showed that B jer vent 1avored
clear channel stations while 1 Now Jerses
9 per cent tavored sich stations

Comnecticut New Mevico Vermont and
Wioming weare 10 jur cent in tavor ot
the clear channel stations

Twenty Stations Fail
to Renew Licenses

W ashington

Twenty braadiasting stations were  de-
leted trum the ofhcial hist tecently by the
Federal Radio (ommission tor talure to
file apphcations for rencwal ot their broad
casting licenses

The folloming are the stations ordered off
the air.
\VEPS. Gloucester, Muass
WHBC, Canton, Ohio
WRK, Hamilton, Ohso
WDAE, Tampa, Fla
WTNT, Nashwulle, Tenn
KGHX, Richmand, Tex
WRBC, Valparaiso, Ind
KGCU, Mandan, N. Dak
KDB, Santa Barlara, ( alif
KUOM, Missoula, Mot
WHDL, Tupper lake, N
WIBR, Steubenville, Oluo
WBRBBY, Chaslestos, & C.
WMBL, lakeland, Fla
KGHG, McGehee, Ark
KTBS, Shreveport, 1a
KFKZ, Kirksville, Mo
KLPM, Minot, N Dak
KSEI, Pocatello, ldaho
KGDR, San Antome Tex

-

Microphone Detects
Icebergs Six Miles Off

Montreal
. A method of detecting the presence of
icchergs by obscrving their explosions as
they disintegrate has been by Dr
:’{‘(:::r;: h’!;nharms ot McGill Univcr’ilyf
cxperimenting off the coast o
Newfoundland. ” ng
Various attempts were made to detect the
presence of the gs with a marine
microphoae by listening for the explosions
but the results were negative. Finally an
tmprovised microphtne, comsisting of a rub-
ber hose with a funnel attached to one end,
proved successful A sheet of rubber was
stretched over the funsel to make the micro-
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RESTRICTION ON
CHAINS VETOED
BY 3-10-2VOIL

Washington.

The proposal of Commissioner E. O. Sykes
to prevent the broadcasting of the same pro-
grams over 5,000 watt stations located m_tlle
same State and also to require all stations
of 5,000 watts or mgre who subscribe to
chain programs to obtain perimission from
the Federal Radio Commission before they
could go on, was recently vetoed by the
Commission by a vote of three to two. Com-
missioner Sykes and Chairman Ira Robinson
voted for it. _

This action followed the receipt of letters
of protest and the plea made by Merlin H.
Aylesworth, president of the National Broad-
casting Company, who stated that such a
ruling would jeopard the operations of
his company’s network and deprive the pub-
lic of the excellent network programs.

The proposed chain regulation, said Com-
missioner Sykes, would obviate much ob-
jectionable duplication of programs.

Permission was obtained by Mr. Ayles-
worth to submit a plan for the regulation

of the networks.

Two German Concerns
Are Making Televisors

‘Washington.

According to a report from Trade Com-
missioner James E. Wallis, Jr., in Berlin,
Germany, the television exhibits at the sixth
German radio exhibition indicate that this
branch of science is showing progress.

Steps have already been taken by the
German Federal Post Office, which controls
all broadcasting in Germany, says the report,
to arrange with manufacturers of television
apparatus to standardize their sets to oper-
ate on one definite frequency.

Of the three manufacturers of television
parts, two have started commercial produc-
tion and the other will start production at
the beginning of the next year.

Literature Wanted

HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader. The blank at
bottom may be used, or a post caru
or letter will do instead.

RADIO WORLD,
145 West 45th St.. N. Y. City.
1 desire to receive radio literature.

INATNE & mth. .. ol Ve Mol e sosevaeracomonanld .
Address .............en G L
City OT TOWD ..cec.oceriesscsserscsscsnssssasans
StEte] yolmat. M. ... H. .. ..., i

G. G. Cook, P. O. Box 291, Montgomery, Ala.
H. V. Boyce, 1212 E. 73rd St., Chicago, Il
Robert Foote Heflin, Ala.
Edgar C. Gause, Experimental
Kennett, So. Pa.
Hyman Greenspan, 927 56th St., Brooklyn, N. Y.
A. Suttan, 1106 Bryn Mawr St., Scranton, Pa.
J. Berman, 3 Stanwood Terrace, Boston Mass.
Lawrence Schwartz, 582 Schenck Avenue, Brook-
Iyn, N. Y.
Harry H. Smedley,
Philadelphia, Pa.
Frank Falk, 1923 Greene Ave., Brooklyn, N. Y
Emile Gregoire, 2912 Domdurand St., Montreal

an.
\YI'IO\\'\'ard Westcott, 1352 E. 57th St., Brooklyn
N. Y.
\TJoe Kiss Korrech, 657 Caudwell Ave.,, Bronx
ND Y

Radio Station,

4220 Westminster Ave.,

Stanley Morse, Waterbury, Vermont.
T. J. Morley, 1536 Green St., Philadelphia. Pa.
Brady Bros., Radio Shop, 802 6th St., Lubbock,
Texas.
W. G. Myers 1827 Sixth Ave., Grinnell, Jowa.
. I. W. Ralston, 817 Division St., E. Cedar Rapids,
owa.

A. H. Irvine, A. A. M., Mt. Pleasant Ave., E.
St. John, N. B., Canada.

H. R. Prescott, 43 Trenton St., Melrose, Mass.

Hugh Colsher, care of John Ceclsher, R. R. 10,
Greensburg, Indiana.

J. Donohue, 306 Boynet St., Pittsburgh, Pa.

James R. Crooks, 3 Dublin Street, Halifax,
N. S, Canada. .
L. C. Tucker, Jr., Box 8, Blackstone, Virginia,
Victor A. Urso, 1082 President St., Brooklyn,

N. Y.

Edwin A. Wiilis, Room 184, West Block Elec. &
Gas Labs., Dept. Trade and Com., Ottawa, Canada.

Wm. J. Stucke, 524 South Street, San Antonio,
Texas.

A. C. Johnson, 225 West 9th St., Hutchinson,
Kansas.

Donald Hunt, 2314 So. Michigan St., South Bend,
Indiana.

WNYC IS LOSER
IN COURT PLEA
FOR FULL TIME

Washington.

The Court of Appeals of the District of
Columbia upheld the action of the Federal
Radio Commission in refusing an exclusive
wave and full time to New York City
municipal station WNYC. The order re-
quiring WNYC to share time equally with
WMCA on 570 kilocycles was upheld.

The Court held that the action of the
Commission was not arbitrary or unreasoi-
able, but in the public interest. The con-
tention of the New York City representatives
that in operating the station the city was
performing a governmental function was
overruled by the court, which held that pri-
vate activity was concerned. = The plea by
WNYC of a vested right to the wave was
overruled.

Speaker As a Nuisance
Defined by Magistrate

In a letter to the forty-six magistrates
in New York City, Chief Magistrate Wil-
liam McAdoo expresses the opinion that a
radio loudspeaker, under certain conditions,
may be classed as a nuisance. His letter
said :

“As you know, there is a wide-spread
complaint all over the city by people who
are annoyed and kept from sleeping by the
loud-speaking radios in apartments, tene-
ment houses and other buildings. Many
complaints come to this office urging me to
ask you gentlemen to treat these cases
seriously.

“The person who starts a loud-speaker
under conditions where it is found to annoy
and disturb other people and keep them
from proper rest, in my opinion, is guilty of
a disorderly act, and where it is persistent
and annoys a considerable number of people.
he or she can be charged under Section
1,530 with maintaining a nuisance.”

NATIONAL

SCREEN GRID TUNER

The most sensitive tuned radio frequency tuner so far developed, the
MB-29 is long on distant reception, and penetrates seemingly unsur-
On the MB-29 the stations come in
The MB-29, designed by James Millen and
Prof. Glen H. Browuning, is the choice of the most discriminating.
It. is designed only for AC operation, uses four stages of screen grid
Use 135 to 180 volts on the detector,
Testimonisls from radio’s hardest-boiled experts prove this is the
Buy the parts and find fullest radio delight.
You will be sure nobody else ha: a tuner as good as yours, unless
Complete component parts for National Screen

$ 40.00

mountable barriers to reception.
no matter where you are.

BF and a power detector (227),
eircuit of elrcuits.

he toc has an MB-29.
Grid Tuner MB-29, mounted. on frosted
:l;xlmlmém chn;:is, including rainbow modern-
stic drum al HC. Order catalog No.
MB-29-K, 1ist price, less tubes, $69.50.
TYour price .......i..u.... teesvsesecennian .

The Nationa] Velvetone Push-Pull
Power Amplifier (shown _at  right)
consists of an AC-operated filament-
late supp?, with two stage trans-
ormer audio amplifier an output
transformer built in. Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio am'{)li-
fier, using a 280 tube for a rectifier,
one stage of transformer audio with a
.tube.and.a stage of push pull
amplification with two 245s. It furnishes
all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely
wxychd amiI] equipped
wit onograph
jack, (fcss tubes) sss,oo
$97.50. Your price. .

143 WEST 45TH STREET

-29

Push-Pull Amplifier

View of Nationsl Velvetone Push.Pull Power Amplifier.
an expertly made A, B and C supply and audlio amplifier,
producing marvelous tome quality.

GUARANTY RADIO GOODS CO.

NEW YORK CITY
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ew Jiffy Tester,J-245-x, Anal;

Plate Voltmeter Range Enlarged to 600 volts, AC

\;'\y:'n_,_-a _- e

e 2 RO R 1D AAAREED

%”h‘mmnnom. i

Note the fascinating appearance of
the new J-245-X Jiffy Tester, with con-
nector plugs and cable tucked beside

high, 4%
slip-on cover, both brown crackle-fin-

Three meters built into a case, k3 74

front to back, 8%’ long, with

the screen grid tube testing cable and
the color-identified pair of test leads
for using each of the three meters in-
dividually. As each meter is double
range, you get six-meter service from
this splendid outfit. This is the most
popular type of Jiffy Tester and the
most desirable in the low price range.
It is entirely sufficient in accuracy.

ished steel. Makes all tests of filament
voltages, AC or DC, with AC vol-
tage readings up to 140, plate volt-
ages up to 300, plate current up to 100
ma, Tests 4-prong and S-prong tubes,
including screen grid tubes. Makes all
tests to 600 volts DC, 560 volts AC,
of all tubes, in conjunction with five

What Test is Needed ?

INSTRUCTIONS FOR J-245-X

A very complete three-meter tester,
Polarity cords—red positive and black
negative—with tips, are fumished for
using meters individually. Also a spe-
cial cord with clips is supplied for con-
necting to the control grid of screen
grid tubes. No extra adapter is re-
quired for screen grid testing. A four-
prong adapter is a part of the equip-
ment, used with the five-prong plug on
cable for connecting set. socket with
tester. These parts are held in the
cover which makes a very compact
and convenient outfit.

Service Procedure

Check line voltage by connecting red
and black tipped cords at (+4) (—) and
140. The other end of tipped cord in-
sert in a divided plug which is screwed
into outlet of line supply. If necessary
adjust compensating device on set
when set is not supplied with auto-
matic voltage regulator. Start with the

accessories included at $15,82.

The New J-245 Jiffy Tester, shown two-thirds scale.

first RF tube and test straight through
to the power tubes. Leave all tubes in
set except tube under test. Put plug
into emptied set socket and tube into
proper Jiffy Tester socket. Do not in-
sert tester plug in rectifier socket
which is fed by AC. See instructions
for comparative testing of rectifier
tubes. Place cable tips in tester jacks
according to colors. Always do this be-
fore plugging into set socket.
Filament Volts
Place brown tip of cable in 10 jack

.and white tip of cable in (+) (—) jack,

Read directly upper scale of AC Volt-
meter, which will indicate equally ac-
curately DC wvolts.

Grid Volts ,

By noting the plate and filament
voltage for a corresponding plate cur-
rent in milliamperes a grid bias volt~
age will be determined from the tube
chart furnished with instruction sheet
with all J-245-X,

i

J-245-x Makes It!

To test grid volts at tester . socket:
Set DC volt switch OFF.

Place red tipped wire in 60 jack and
touch to K jack.

Place black tipped wire in B— jack
and touch to grid jack.

Reverse leads if DC voltmeter reads
below zero.

Grid Condition

Push button to note grid condition in-
dicating change in the plate current
reading. The extent of plate current
change estimates the tube’s liveliness.

X late Voltage

Connect all cable tips in their re-
spective colored jacks, except YEL-

W, which place in B— jack.

Have DC volt switch ON.” Read 0-300
upper scale of DC Voltmeter.

Plate Current

With cable tips in their respective
colored jacks set MIL-AMPS switch at
100. If milliammeter shows less than
20 set switch at 20. Read upper scale

on milliammeter with switch at 20 and
lower scale with switch at 100. Use 100
for power tubes,

Cathode Volts

Set DC volt switch OFF. Place black
tipped wire in B— jack and touch to 10
jack.

Place red tipped wire in 60 jack and
touch to K jack.

Screen Grid Volts

(G post of socket)

Set DC volt switch OFF. Put yellow
tipped cable wire in B— jack. Insert a
tipped wire lead in 60 or 300 jack and
touch to grid jack.

Control Grid Volts

(cap of tube)

Set DC volt switch OFF, Attach
wire with clips to pig tail in receiving’
set and to top of tube in tester.

Place the red and black tipped wire
leads in 60 and B— jacks. Touch B—
wire to top of tube, and B+ or 60 wire
to YELLOW jack.

When testing AC power supply cir-
cuits use the tipped cords and attach
them to the tester jacks connected
with the filament Aé voltmeter. If
higher voltages than 140 are to be
measured the proper multiplier should
be used. This is one of the five pieces
of auxiliary equipment furnished with
the outfit.

GENERAL
For individual and independent use of
meters, remove tester plug from set
socket, and remove from jacks all cable
tips used for connecting set with
tester.
To test 0-10 AC, DC volts plug one

tipped cord into jack marked (+) (=)
and other tipped cord in jack marked
10 v. Read directly on upper scale of
voltmeter.

To test line voltage plug into jacka
marked (4) (—) and 140 v. Read lower
scale on voltmeter.

To test milliamperes plug black tip-
ped cord in jack marked —MA, and
red cord in jack marked +MA. Set
MIL-AMPS switch to 20 or 100, accord-
ing to measurement taken.

To_measure the total plate current
set MIL-AMPS switch to 100. Open
the B—lead to set operated with bat-
teries or eliminator and connect thé
end from set to jack marked +MIL-
AMPS on tester. Connect the other
lead from eliminator to jack on tester
marked MIL-AMPS. If current is be-
low 20 set switch to the lower reading.

To make continuity or open circuit
tests. With plug in receiver socket
and tube in tester socket the deflec-
tion of the milliammeter shows circuit
is continuous in the primary load.
Testing transformers, chokes, etc., may
be done by disconnecting them and
connecting each winding between the
plate voltage source and the B volt-
meter. The voltmeter should show a
lower reading if ‘the circuit is continu-
ous with the added resistance of a
transformer, etc., between one of the
connections to the voltmeter and the
B voltage supply. Usually a 214 volt
battery is used for this purpose.

To test for shorts in condensers, re-
sistors, etc. With tube in tester con-
nect condenser under test to jacks
—MA and +MIL-AMPS. If milliam-
meter shows change in reading the
part tested is shortened. Resistors, etc.,
may be tested by the same method
as noted above for continuity tests, or
by disconnecting tester plug from set
socket and connecting part to be tested
between an external source of current
and individual meter.

Testing Rectifier Tubes

Usually this testing is done after
all other tubes and circuits are checked
If the proper voltages are furnished to
the plates at the different sockets then
the rectifying tube would not require
testing. The comparative method of
testing is done by substituting a tube
of known value for the one in the rec-
tifier socket. Then, with the tester
plugged into another of the set sock-
ets, after removing the tube and
placing in the tester, the readings of
the instruments will show any differ-
ence in. output of the two rectifier
tubes .as. supplied to the tube in the
tester.  This  test ‘is ' most emphatic
when miade on' the power tube or tubes.

— - —
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J-560 multiplier increases 140 volt AC range to 560
volts. Supplied with jack terminals (top illustration).

J-106 multiplier increases 300 volts maximum of
plate voltmeter to 600 volts, with jack terminals.

J-19 changes
UV socket of UV-
199
to take UX plug
of Tester.

es All Tubes, Sets and Circuits

¥oltmeter Range Extended to 560 volts—Dandy Outfit!

B L

J-20 changes
UX socket of
Tester to receive
the odd base of
the UV-199 tube.

J-24 permits
tests of Kellogg
and old style
Arcturus tubes as
filament is on top.

tube receiver

List Price, $26.10, Your Price $15.82, Complete!

HE very exacting demands of service men, experimenters,

I teachers and students for an analyzer of sets, circuits and

tubes, whereby great versatility is required with accuracy,
are met by the brand-new Push-Switch Jiffy Tester, J—245—X.
It is scarcely possible you will ever encounter a testing require-
ment that the new J-245-X will not fulfill.

The J-245 is housed in a steel carrying case, finished in
crackle brown, and contains everything except the five acces-
sories that give the new Jiffy Tester its high mark of utility
and distinction.

The basic device is the J-245, consisting of three meters mounted on a
panel, with sockets, jacks, and two switches, and including test leads
and 5-prong plug with 4-prong adapter. The DC volts switch and cathode
tester are new features of this.

There are five accessories, represented by the “X” in the catalogue number.

g’hqse accessories greatly extend the range and usefulness of the basic
evice.

Therefore the new Jiffy Tester with ALL accessories (and you should have
ALL of them) gives you close readings on low voltages and currents, yet
reads all high values as well. Now you'll never be stumped.

J-245-X is 'especially designed to test up-to-date receivers, particularly
those using screen grid_tuhes and 245 single or push-pull, testing out-of-date
receivers just as well. It has an extensive usefulness and brilliant eye appeal.
It tests sets with 201A, 200A, UX199, UV199, 120, 240, 171, 171A, 112, 112A,
245, 224, 222, 228, 280, 281, 227, 226, Kellogg tubes and old style Arcturus tubes.
The two multipliers extend the ranges of two meters.

_ Into the case of the basic J-245 are built the following meters: one read-
ing 0-20 ma. and 0-100 ma. for plate current, change-over switch included;
one reading 0-60, 0-300 volts DC for plate voltages and DC house line vol-
tages; and one reading 0-10, 0-140 volts AC and DC (though the meter is
marked AC), thus 0-140 may be used for DC line voltage.

The two plated switches and nine tip jacks are on the panel. The jacks
are marked to receive the five-tipped leads which emerge from the plugged
cable connector. These leads are colored red, blue, brown, white and yellow,
and so are little rings around the tip jacks that the leads connect to. All
nine jacks are marked besides.

One switch is for change-over on the milliammeter, and the other is for
the grid return to note a tube’s “liveliness.” How this is noted is explained
mTthc mstl:nction sheet.h

wo sockets are on the panel, one S5-prong, the other 4-prong, for i
the UX and UY tubes, including screen grid tubes, bothp ACg’anod 22335
types. To enahle full test of screen grid tubes, including AC 224 and DC 222
a screen grid cable is supplied with the basic J-245. ’

The compact J-245.-X (meaning including accessories), therefore, tests all
plate voltages up to 600 volts, including B eliminators, all filament voltages

)C or AC, up to 10 volts: all piate current up to 100 ma. Besides, it pro:
vides close readings for plate current of 20 ma. or less and for B voltages
of 60 volts or less, and AC voltage readings up to 560. including AC line
voltage. Besides, it reads screen grid voltage and control grid hias voltage.

The base that contains the meters has four feet on it, is only 114’ high
and snugly receives the cover. Inside the cover is a spring clip to hold thé
plugged cahle, with a 4-prong adapter, as well as the red and black separate
test leads for use of each meter independently, and the screen grid cable
You have three separate double-range meters independently accessible in
other words, six meter service, hesides the plug-in feature for joint. use of
all meters in testing receivers, tubes, continuity, shorts, opens, eic. Used as
a_unit, the J-245 gives siinultaneous readings on all meters. Use of indi-
vidual meters gives one, two or three readings at a time.

This_outfit has a genuine ledther handle on the top for carrying, and a
braided strap for kecping the cover from coming off accidentally. It is the
very thing that the service man, experimenter, student and teacher have been
loocl)(ing fgr. 7248

rder Cat. J-245-X and vou will be surely overjoyed at the i
such a h:mdy(,l d.’«mdy,h rclia{;lc dandlrugged Jiffy Té(s,{er, the nealt):sstsegrslleonyootf
ever saw, and one that abundantly answers the purpos 1
A tube data sheet tells how to determine if tubes pm-epOO.esKOf A

F YOU are a service man you are lost without meters. You may carr

individual meters around with you and still remain perplexed, for lack gf

any means of obtaining access to the voltages or currents you desire to
test. Therefore. an analyzer like the J-245-X is just the thing, and it is
much more neatly made than you could possibly make a tester yourself,

since, besides the engineering talent required to design such a device,
thousands and thousands of dollars must be invested in dies. You reap the
benefit of expert engineering, quantity production and careful instruction as to
use when you buy a J-245-X. It is unqualifiedly recommended as superior to
any tester that is anywhere near so low in price. You could pay twice as
much and get half as much value! .

Order a J-245-X today. It is sold on a 5-day money-back guaranty, which
nobody else offers. Try it out for five days after receipt. If not fully satis-
fied for any reason, or for no reason at all, send it back with a letter asking
for refund of the money you paid. The refund will be made promptly.
There are no strings to this guaranty!

Remit $15.82 with order and we pay the cartage to any place in the world.
We positively guarantee speedy service as well.

J-245-X affords versatility by rendering individual access to each meter.

Use the red and black test leads for this purpose.
know the total plate current drain of all tubes of a receiver. Use the
milliammeter at its “‘0-100” setting, connect the test leads to ‘‘milliamps
+,—"" and the other ends of the leads in the negative B line.

This accessibility of each meter—six meter service, remember—heightens
the value of the J-245-X more than 100 per cent, and is a new feature.

You are all set to go when you possess the J-245-X. You will not even
experience limitations when desiring to test the B voltages on 210 and 250
tubes or desire to test UV 199 or Kellogg tubes which have filament emerging
from a cap at top. . . .

The plate voltage on a 210 is usually 350 volts while that on a 250 is
usually 450 volts, and the B voltmeter, by use of multiplier, reads up to 600
volts.

Also, you may desire to test high AC voltages.
voltage is 220 volts AC. You may want to measure power transformer
high voltage secondaries. The use of the other multiplier (for the 140 volt
AC meter) permits readings to 560 volts, so center-tapped secondaries up
to 1,120 volts may be measured. Multiply the reading on half the secondary
by two.

BESIDES fetching appearance, sturdiness, compactness and low cost, the

Suppose you want to

In some places the line

Extension of the serviceability of the
Jiffy Tester to a final form of remark.
ab'e completeness, enabling as many
tests as analyzers make that cost more
than $I00, is an-importaht ‘achievelnert.
Push-switch service is one feature. Ex-
tension of meter ranges is another, as
the accessories permit voltages as high
as 560 AC and 600 DC to he measured
directly, and 1,120 volts AC indirectly.

The "J-245-X (consisting of the new
J-245 and five accessories) is packed in
a strong carton and safe delivery is
guarantced. You run no risk whatever.
Our 5-day money-back guaranty is
absolute.

How the J-245 looks when
the cover is slipped on and the
strap is tightened. The handle

is genuine leather

PLEASE USE THIS COUPON!

Guaranty Radio Goods Co., 143 W. 45th St., New York City, just East of
Broadway.

Enclosed please find $15.82 M. O. [J for which please send at once, at your
check (J

expense, the J-245-X, as advertised, with the five accessories, instruction
sheet, carrying case.

[ Please send C. O. D. I will pay $15.82, plus cartage.

5.DAY MONEY-BACK ABSOLUTE GUARANTY!
SHIPMENT 24 HOURS AFTER RECEIPT OF ORDER!
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New High Mu AC Tube

228 Provides Higher Amplification
and is an Excellent Power Detector

\4%

The up-to-date receivers have high impedance primary in the
first audio transformer, or have
the high mu tube is a boon indeed.

As a detector the 228 can be used with leak and condenser,
with grid returned to cathode, or as a negative
bias (power) detector. See table, lower left corner.

Since the 228 has the same base, same prongs
and same heater voltage as the 227, it can be used
for replacement and improvement, and without re-
quiring any wiring changes or any other changes,
Simply insert the 228 in the socket from which
the 227 is removed.

High M¥ ¢ :5 is Cience The plate current under normal operation is less than one
228 ;'?ccaﬁoﬂ ;,a?s%'ﬂ t d;"‘z‘,, milliampere. Hence the 228 tube imposes minimum load on the B
amP DI g rtbW hor supply.
s by Kelly The 228 is not suitable as a radio frequency amplier,

224 at $3.00—245 at $2.25—227 at $1.50—226 at 95c¢
The screen grid tubes have proved not only their capability but their depend-

ability, and in AC circuits the 224 AC screen grid tube is popularly used as am-
plifier and detector, with the 245 as output, singly or in push-pull.

Heater voltage 2.5 volts AC.
Heater current 1.75 amperes.
Amplification factor 45.
Mutual conductance 1,000.
Plate voltage 180 volts.

HEN signals are weak in an up-to-date AC receiver using
227 tube as detector or audio amplifier, replace the 227
with the new 228 high mu AC tube and be amazed at the
difference in volume.

a resistor in the plate circuit, so

228
$2.50
CHARACTERISTICS OF THE 228

Grid bias, detector —§ volts.

Grid bias, amplifier —2.5 wvolts.

Load resistance, 0.1 to §.5 meg.

Internal resistance 45,000
obms.

plate

Safe and

satisfactory, Kelly 224 tubes are made with the same expertness and precision
that characterizes the entire line of Kelly tubes. Our products are used by labor-
atories, technicians, experimenters and general consumers because of proven

merit.

The Kelly 224 screen grid tube is not only excellent as a radio frequency ampli-
fier but as a detector, especially applicable as a space charge detector.

A suitable high impedance load should always be in the plate circuit of any
screen gride tube. For RF a large untuned primary,
tection and AF a resistor of 50,000 ohms or higher, usually considerably higher,
You will find Kelly 224 fully meets your most

or a high impedance inductance.
exacting requirements.

The 224 and 227 are 5-prong (UY) tubes, the 245 and 226 4-prong (UX) tubes.
Battery Type Screen Grid 222 at $3.50

grid tube is an important contribution, be-
cause enabling such high amplification that battery circuits are put on a par with
popular battery-operated tube
for up-to-date circuits and the Kelly model is made to produce clear reception

The battery operation the 222 screen
AC circuits in performance.

and have exceptionally long life.

5-Day Money Back Guarantee!

You run no risk whatever when you purchase Kelly
tubes. Not only are they expertly made but they are sold
on a 5-day money-back guarantee. This exclusive form of
protection enables you to be the ultimate judge in your
own laboratory or your own home, with no appeal from
your decision on our part. If you are not delighted with
the performance of Kelly tubes, we are not even satisfied,

The 222 is the most

or a tuned primary, for de-

and will promptly refund your money on the foregoing 5-
day basis.

If at any time after the five days expire, after receipt of
tubes by you, there should develop any adverse condition
for which you deem the tube at fault, you may communi-
cate directly with us, and we will give the matter prompt
attention. Our aim is to render a real service and through
such efforts have we built up our volume of business.

I .
Xatlyl Tube Icssany] 143] Wt atmy oL R e city Types of Tubes and Their Voltages
Enclosed please find $S.......... for which ship at emes tubes marked below:
228 AC high mu, @......... $2.50 222 battery sereen grid........ $3.50 Amplifier Detector. Remarke
224 AC screem orid @........ $3.00 240 battery high mu,.... ... $1.25 Plate  Neg.' Plate  Neu.
245 AC powsr tube @........ $2.25 112A battery pewer tube Tube FIl. Velt Volts Bias Voits Blas
228 AC amplifier @......... $0.85 17|A battery power tube. 228 2.5 AC 180 2.5 180 [} Heater typs, §
227 AC dot.-amp. @.........$1.50 20(A battery tube....,.. . prengs.
8 I71A  AC power tubs @..... $0.88 UX199 battery tubs........ ..80.25 224 2.5 AC 180 L5 180 [ ] Heater type; 8@
210 AC power tube @......... $4.50 Matched palr of 2453 for push- volts, 78
[J 250 AC power tube @.. ..$6.00 pull (for both).............. 45 2.5 A 250 80.0 - -— —
[] 280 AC restifier @........... $1.78 | O Matched palr 171As for AC 228 1.5 AC 185 9.0 - - —_—
0 281 AC reetiflor @........... $3.50 Push-Pull (for both)......... $1.90 |272'7 2.5 AC 180 0.5 180 1828 Heater type
ALL PRICES QUOTED ARE SELLING PRICES AND ARE NET 210t PATTRE 80 9 = = =
250 1.5 AC 450 84.0 —_ - —
Nameo 80 S o B . e T S . Bieetteritateretncanansans 280 5.0 AC 3S50AC — —_ —_ Full-wlan
rectifier
LLLTT U Seloboh -« c1.ootrooBHoRdlaaaos o 0o pdblotod d6oas SBER R Bk 281 7.8 AC 700AC  —~ - = Half-wave
222 3.8 DC 135 LS 135-180 4.7 sraellﬂlo‘r 48
[ TR o = A TR e Ty T A T BB 6 State...................... 240 5.0 DG 185.180 $.4.5 135 158 volts.
0 Put erasy hore It C.0.D. shipment Is desired 112A 5.0 DC 135 9.0 135 Leak-cond —_—
Canadion remittance must be by pestal or express money order. UXxise 8.3 DC 0 4.0 90 Leuk-cond.' —_—
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MERSHON

Electrolytic Condensers
at Professional Discounts

n Electrolytic Condensers for Filtering Circuits of
gel;:ll:;,nues. rated at 400 volts D.C., or for by-pass eon-
densers, give enormous capacities in compact form. We
offer, at attractive discount, genuine Mershons made by
the Amrad Corporation.

Cat. No. Q 8

Cenmslsts of feur Condensers of 8 mfd
all ln ene smail copper case (losy

brackets), List Prics, $7.95.......... NET
[Cst. Q 8B same as above, but includes mounting braeket.
No brackets sold separstely................. vees. $4.871

Cat. Q 2-8, 2-18

Censl of four Cond s, twe of 8 $
mfd. each, and twe of 18 mfd, each,

)

]
all 1»s one smali copper ease (less ——
trackets), List Prioce, $9.45........ NET

[Cat. Q 3-8, 2-18B, same as above, but includes mounting
bracket. No brackets sold separately............ $5.75)

Mersnon electrolytic condensers are instantly self-besilug.
They will break down only under an epplied voltage in
excess of 415 volts D.C. (commercial rating; 400 volts
D.C.) but even if they do break down because overvolt-
sged, no damage to them will result, unless the amount
of leakage current and consequent hesting of the elec-
trodes and solution cause the solution to boil. Voltages
a8 high as 1,000 volts will cause no particular harm to
the condenser unless the current is high enough to cause
heating, or the high voltage is applied constantly over
a long period

High capacity is valuable especially for the last eon-
tenger of a fllter section, and in bypassing, from inter-
mediate B 4 to ground or C 4+ to C—, for enabling
s good sudic amplifier to deliver true reproduction ef
lowinouu. Suitably large capacities also stop motoe-
boating.

Recent improvements in Moershons have reduced the
leakage current to only 1.5 to 2 mils total per 10 mfd
st 300 volts, and less at lower voltages. This indicates a
Iife of 20 years or more, barring heavy abuse.

How to connect: The copper case (the cathode) slways
is connected to negative. The lugs at top (anodes) are
connected to positive. Where there are two different
eapscities the SMALLER capacity Is closer to the eepper
sase.

Mershons of equsl capacity may be eonnected in series
for doubling the voltage rating, or in parallel (any eom-
bination) to Increase the capacity to the sum of the in-
dl::dvual capacities, the rating remaining the same, 400
volts.

When serles connection s used, the copper case of one
condenser the -anode of which goes to the high voltage
should be connected to a lug or to lugs of the other
condenser. The copper case of the second condenser goen
to _the negatire.

In B supplies Mershons are always used °*‘after’” the
rectifier tube or tubes, hence where the eurrent is direct.
They cannot be used on alternating current.

Parts for SG Tuner

.(Three stages RF, power detector, all
shielded, all 222 tubes, as described in this
issue.)

[J Shielded antenna stage, BAS3A, all parts

[] assembled but not wired............. e

[0 Two shielded interstages, BIS3B, assem-
bled, unwired

[ Shielded power detector stage,
assembled unwire

BPD3B,

[0 Three 1.0 mfd. @ SOc................... .~ 1.50
] 6.5 and 10 ohm fixed filament resistors.... .90
O Two binding posts for output @ 10c....... .20
[0 National dial with 5 or 6 volt lamp,
rainbow feature modernistic escutcheon.., 3.13
[0 Dummy knob, shaft, bushing............... .35
[0 Drilled  steel calinet, crackle Dbrown
. finish B MM A00 ad e  r oh b L e 4.00
[ Subpanel ......................... " 3.00
[ Five leads for cabling to batteries.. .15
[ Two pulleys and belt .. 1.25
[ Brackets B g Y L .36
FFATEDa Tt S A= S el T omrgaiwen, o $36.34
Four Kelly tubes, 222....................... $14.00

Remit with order and we pay postage. Can-
adian must be express or Postal Money Ovder.
C. 0. D. you pay cartage.
Guaranty Radio Goods Co.
143 West 45th Street, N. Y. City

$4.67'

Model 245

ceiver!

Model 245, Tubs and Set Teswr, voOltmeters.
with brald strap and leather  individually.
handle.

12 College Avenue

What a comforting assurance it is to have a tube-
and-set-testing outfit in shooting trouble in a re-
You want one that is compact, and reliable
and that tests the new tubes as well as the old.
These advantages are provided by the new B'eadrlte
Model 245, over-all dimensions, 4 x 8% x 314".

This tester is especially designed for the new sets
with screen grid and 245y

is a unique feature, providirg space to carry all
cords, cable and adapter.
meters are: milliammeter 0-20, 0-100; D.C. voltmeter
0-60, 0-300; A.C. voltmeter 0-10, 0-140. .

The plug attached to the cable is connected into the
set socket for testing the set and the tubes. -
cable leads are connected to the tip jacks, as required,
depending on the reading range required of the two
Extra cords permit the use of each meter

You can test not only AC and DC tubes, including
screen grid, for filament and plate voltage and plate
current, but also line voltage, whether AC or DC.
Complete, compact, beautiful to behold, the Model 245 is built in a metal case,
with metal slip-on cover, both finished in attractive enamel with Oriental finish.
Eye appeal and technical appeal are combined in the Model 245, which is a boon
to every service man and experimenter,

We manufacture a complete line of meters, AC and PC, as well as other types of tube and
set-testing devices. Send for our catalogue. Mention “Radio World.

Readrite Meter Works

[ESTABLISHED 1904)

TUBE

and

SET
TESTER

power tubes. The case cover

Thz three double-reading

The

Bluffton, Ohio

When it comes to making sick radios well, or
good radios better, just remember—

CLAROSTAT

the name of a line of products dedicated to bet-
ter radio results,

Clarostat Mfg. Co., 291 N. 6tb St., B’klyn, N. Y.

Manufacturers of - LYNCH RESISTORS,

EQUALIZORS, SUPPRESSORS, MOUNTINGS,
RESISTANCE -COUPLED KITS, £7C- - -

Write for Beekiet.
Lyneh Mfg. Ce.. ine.. 1778 Breadway. N. V

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

SUBSCRIBE NOW!

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

[0 $6 for one year, 52 issues.

J $3 for six months, 26 issues.

0 $1.50 for three months, 13 issues. )

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

Your name .........cevveinareceannnnnnas
Address N SRR A s - O S

A eRba i oo 5006 Hos 48 o LT SaSRABHED S3 k. 4

New DRAKE"’S
ENCYCLOPEDIA

A reference work that has subjects
classified in alphabetical order.

Fach rule. fact, method,
plan, layout and dlagram
is Instantly picked out and
separated from everything
else by placing all subjects
in alphabetical order with
cross  references for every
imaglnable name under which
the information might be
classed.

This alphabetical arrange-
ment lets the expertenced
worker refer directly to the
one thing in which he Is
interested al the moment
without hunting through non-
essentials, The needs of the
beginner are cared for.

The Important articles rieal
primarily with receivers and
rveception, " They do not stop
with the electrical end, but
&0 aiso Into the mechanjcs
LBS.. 1.025 of construction,

IGHS 3%
) Every new thing in radio
ILLUSTRATIONS. Is covered in detall.

1,680 Aiphabetical Headings from A-battery to

Zero Beat
1,023  (llustrations, Diagrams, Layouts and
0 Pages, Each 6 by 9 inches
240 Combinations for Receiver Layouts
OF THE PRINCIPAL ARTICLES
159 Concern service men, (29 help the set bullder.
162 help ths experimenter, 155 interest the student.
75 asslst In sales work, 73 interest set owners.

PRICE, $6.00

Remrit with order and we pay cartage. Canadian
remittance must be Ly postal or express money order,
Order C. 0. D. and you pay cartage.

RADIO WOCRLD, 145 W. 45th St., N. Y. City

BOOK IS 2'2” THICK.
E -

Graphs
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Polo 245 Power Supply

Scientifically Engineered, It

HE Polo 245 Power Supply consists of a filament trans-

I former, a high-voltage (plate) winding and two separate

chokes, all built in a single cadmium-plated steel casing,
for powering 224, 227, 228 and 245 tubes. The output may be a
single 245 or two 245s in push-pull, because the chokes are large
enough and strong enough to handle 100 milliamperes, while the
power tube filament winding will easily take care of the two
245s. The entire supply is exceedingly compact and will fit in a
cabinet that has the usual 7 high front panel. The high-
voltage winding is of sufficiently high AC voltage to produce full
300 volts when the maximum direct current through any part
of a voltage-dividing resistor is 80 ma. Of the 300 volts 250 are
applied to the output tube’s plate and 50 to its grid for negative
bias.

All windings except the primary (110 volts, 50 to 60 cycles)
are center-tapped, including the 5-volt winding for the 280
rectifier tube. The impedance bridge method is used for estab-
lishing the electrical center. Taking the positive rectifier volt-
age from the center of the 5-volt winding, instead of from
either side of the filament, is a small extra advantage, but
shows an extra stroke of careful workmanship to insure superb
performance.

Another interesting point is that the high-current winding
for all the 2.5-volt AC tubes to be used in a receiver or ampli-
fier is rated at 12 amperes. This means that six heater type
tubes may be worked well within the limits of the winding
(total- of 10.5 amperes used), while seven tubes may be used
with the permissible excess of only .25 ampere over the rating
total 12.25 amperes). Of course the two or three other tubes
280, 245) are additionally supplied, from their individual wind-
ings. Hence a total of ten tubes may be worked (including 245
push-pull and 280 rectifier).

This is no mere estimate, but a scientific fact. The wire used
on this 12-ampere winding is the equivalent. of No. 9. Please
read our chief engineer’s report herewith.

The two chokes are 50 henries each, and each choke is on a
saparate core,

The 245 Power Supply weights 16 pounds. The shipping
weight is 17 pounds.

For 40-cycle current, 110 volts, a special supply 2" higher, is
made. Cat. P245, S40 (Code Cyclone). Price $13.50.

The 245 Power Supply, with chokes, is made also for 25 cycles, 110 volts.
Only this particular combination is made for 25 cycles, although the filament-
plate supply (less chokes) and the filament supply (less chokes and high-
voltage winding) are made for 40 cycles.

For 25 cycles order Cat.. No, P245 S 25 “ wide x 514’ front to back x
934" high. Shipping weight 25 Ibs. (Code Cypress) at......oe.evuvn.n.. $14.50

Insures Superb Performance

M T

ENGINEERING L ABORATQORITS
Ew Y ORK

CENTER TAPLARE REO

Polo 245 Power Supply, including two chokes built in, size
458" wide x 54" front to -back, 624" high. Cat. No. P245 PS

110 volts, 50-60 cycles (code Cyclops)... T (X1 1
Cat. No. P245, S40, for 40 cycles, 110 volts; size 454" wide x 514"
front to back, by 814" high (code Cyclone)............ $13.50

Chief Engineer’s Report on Polo 245 Power Supply

By Walter J. McCord, Chief Engineer

Every pr.ecaut‘ion.hz_is been taken to produce a 245 power supply of superb performance, and in proof thereof 1
take pleasure in submitting for close study by engineering minds the specifications followed, with advice to novices.

1)—Overall dimensions of the casing, 454” openi @ v,
wiée)x S48’ front to back x 614" high. * pening 4" x 1%
(2)—Filament and plate secondary windings as steel having 1
follows: 724 volts at 100 mils, center tapped at in the transforme
362; 5 volts at 2 amperes, center tapped; 2.5 volts the magnetic leak
at 3 amperes, center tapped; 2.5 volts at 12 am- i
peres, center tapped. R
(3)—Two 50-henry chokes, DC resistance of 5.2 ohms. Plate S
each, 420 ohms.

; .014” air gap. The lamina- .
tions are stamped from high-grade Silicon sheet cadmium plated. Four 8’ mounting screws are

.92 watts loss per pound. The joints placed in the bottom, permitting the block to be
r are all overlapping, holding mounted on its base is a very small space, as no
age to a minimum.

(6)—Size of wire and resistance of each winding
as follows: Primary—No. 24 wire, DC resistance, leads so that none of the secondaries is shorted
ec.—No. 30 wire, DC resistance, A shorted secondary, either a direct short or
104.5 ohms. 5 v.—No. 18 wire, DC resistance, .102  through a defective condenser, soon will burn

(8)—Casing is made of sheet steel and 1»

space 18 required for mounting ﬂangen..
(9)—Cars should be taken in connecting the

(4)—Primary draw with all secondaries worked ohms. 215 v., 3 a.—No. 18 wire, DC resistance, out a transformcr.. Care should be taken also in
at maximum, 88 watts. ] VY v -051 ohm. 2% v., 12 a.— 059 x .180 rectangular connecting the primary to the proper current.
(5)—One transformer core with 1”7 x 1%,” cross- wire (equals approximately No. 9 wire), DC re- The primary should be connected to 110 v. 50-60

section; window opening 214" x 8"”. Two choke sistance, .008 ohm.
cores with 7%” x 18,” cross-section; window

Polo Engineering Laboratories, 57 Dey St., N. Y. l
City. Enclosed please find $—
at once the f{following:

, for which ship i

P245 PS (code Cyclops)..veeseeeeseresresen..$10.00
P245 S840 (code Cyclone)......evverunnenneenn,.. 13.50
P245 S25 (Code Cypress)e....eevveevecneenn... 14.50
PFT (code Cyclist)....oovvernnnenn. N ey 4.55

In ordering by telegraph use code designations.
[J Please ship C. 0. D.

I Name; .......0 5 O e e e, il 18

Same as above,

Cylinder), $10.00.

ALL PRICES ARE NET I
5-DAY MONEY-BACK GUARANTEE! I

Canadian remittance must be by postal or
express moeney order.

A B . D VR M WS TEm WD EP Ge vEE S S Sem e

50-60 cycles.

(7)—Total weight of block 16 Ibs.

FILAMENT-PLATE SUPPLY

er Supply, less the two built-
ble to those desiring to utilize S\
ave, and who do not find the
d by the consolidated unit

The Polo 245 Pow
in chokes, is availa
chokes they now h
compactness afforde
absolutely necessar

l The Filament-Plate Supply has the same volt-
ages on the secondaries, at the same ratings, as
does the unit that includes the chokes.
Polo Filament-Plate Supply, consisting of five
windings; primary 110 V., 50-60 cycles. Cat. No.
| PFPS (code Cymbal), $7)50.

: except for 40 cycles 110 v. AC.
I and a little greater height. Cat. P40 FPS (cods

FILAMENT SUPPLY

A filament transformer only, in a smaller con-
tainer than any of the others, but with the same
voltage and current ratings, provides 2.5 v. at 3
amperes, 2.5 v. at 12 amperes, § v. at 2 amperes.

The Polo Filament Transformer, consisting of
described; primary, 110 -v.
Cat. No. PFT (code Cyeclist) $4.25.
Same as_above, except for 40 cycle, 110 v. AC,
Cat. P40 FT (code Cyanide), $6.25.

four windings as

cycles. AC, never to 220 volts, neither should it he
operated on a line voltage of 130 or over

—— ==

Tt n
Ensm:(ﬂha "VA.E:. OnIES
€0

v

Polo 245 Filament . Plate Supply (less
chokes) is 414" wide, 5 high, 4" front tr
back. Weight 9 lbs.
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Component Parts
for

PUSH-PULL
AC Y
DIAMOND

Check off parts you want. Each
part is sold separately.

[ L1, L2—RF3, antenna coil..... 3 .80
0 L3, L4, L5—SGT3, screen grid, 3-circuit R
COIl Liieaiieiiiaiaieiesones reeeeeseasisanren .

0O Cl, C2—two .00035 mid., extended shafts;
brackets ... .c...e.ns SSTTT TP cHoolb oo 2.06
[J CT—80 mmid. equalizer ..... .35
[} C3—Grid _condenser with clips. 21
C4, C5—Two .01 mfd, ........ .70
R1—Omne 0.1 meg........... e W30
[J R2, R4—Two 5.0 meg. ......ccoceccrenneees 60
) R3—Potentiometer, 25,000 ohms or more; L
KNOD  vevervreaesonosessesnsssassosssonasnes d
O T1—Push-pull input transformer,.......... 3.41
PPOC—Special push-pull output choke... 3.41

Ant., ., Sp. (=), Sp. (+)—4 posts.... .40
O Polo fg’?’PS with double choke............ 10.91
) C5—Tilter condenser 2 mfd.,
0 €7, C8, €9, Cl10—Mershon Q

bracket ....cioeeereneneressens
[J C10, C11, C12—Three 1 mid. 200 v. ‘DC....
O] R5, R6, R7. R8, RY, R10—Voltage divider,

13,850 ohms, 50 watts, 14 taps, bracket.... 3?3

O F—1 amp. fuse with base.................. 0
[J SW—Through pendant switch AC........ .40
[ CO—One convenience outlet .............. 20
CD—12 it. AC cable, male plug.......... .70
8 Socketed, drilled metal subpanel...... b 3.80
National type HC new modernistic rainbow
g dial, pilotygracket, 2.5 v. AC lamp....:... 3.13
7x21"" drilled front panel.................0 1.95
Two flexible links, insulating 4" shaft.. .76
[J Knob for tickler..........ocooveinnnes e .18
[ Screen grid cliP..eieieereinereneinaninenens .06
[0 AN Parts .ooeveveunncueeneniricereneennnnses. $51.77
[] Kelly tubes, one 224, one 228, one D
one 280, two 245 .......ieiiiiiiiiieienann $13.25

Guaranty Radio Goods Co.,
143 W. 45th St.,, N. Y. City
(Just East of Broadway)

Enclosed please find $.........c0in.n for which
please express at once the parts for the Push-
Pull AC Diamond of the Air as checked oft
above.

O If ordering C. O. D. put check mark here.

Name .. ..iiinmieiiitrearsioen PETEE TR seaeens oo NAME 1 et aothmg a8t e oyo s FePare aoTe) (T e 1ole JoTes » o 2 o s e s s aessesacas
Address .....ciiiiiiiiiie. e ) TS 5 1Y AGOPESS ¢ ui™5s v s GF rimeisiiis o p olools 500 essonsionssionnstons
Cit YAuw . Sl T s a6 oo o velielo o om State. . c.vves Clty i Moy, T b BOCT RO, SR e - - State.............

|

Component Parts
for
PUSH-PULL

BATTERY
DIAMOND

[Check off parts you want. Each
part is sold separately.]
O LiL2—Antenna coil- RF3 @ ............... $ 0.80
[ L3L4L5—3-circuit SG coil SGT3 @....... 1.30
O L6—Push-pull output transformer......... 2.83
O T1—Push-pull input transformer ......... 341
O CT—80 mfd. equalizer ...........coooveenns 35
0O C1, C2—Two .00035 mfd. ext. shafts @ 9%8c 1.96
0 C3, C5—Two .01 mfd. mica condensers.... .70
O R—One 6.5 ohm filament resistor......... 25

3 R1, Sw—One 75 ohm switched rheostat.. .80
O R2, C4—2 meg. Lynch leak, grid clip con-

denser ..... eeeeeee e e .51
O R3I—One .25 MER. ..vvvverrrnararnacrenranes 30
0O R4—One 50 meg. ........evevnse £00 oo W30
O R5~—One 1.3 ohm filament resistor........ .20
] Ant.,oGnd., Sp. (4) Sp. (—)—Four posts ©
O One drilled front panel 7x18” .. .. 185
O One socketed, self-bracketing metal sub-

panel, all holes drilled..............c....0. .50
O One National new modernistic drum dial

with color wheel, pilot bracket, 6v. lamp,

hardware, Knob .....cc.vciviiiniineiinnnnns
O Two matched knobs for rheo. and tickler 36
[ Five vari-colored cable leads @ .07...... .35
[0 Flexible link and insulated shaft........ .55
[J One screen grid elip.......ovvivinnnnnnnnnn. .06
O All Parts c.ovveiernereiimeincecioneerensmanns 3_2—3-;;

GUARANTY RADIO GOODS CO.,
(Just East of Broadway)

143 W. 45th St.,, N.Y.C.

¥nclosed please find §............... for which please
mail at once the parts for the Push-Pull Battery Model
Dismond of the Air a3 checked off above.

O If ordering C.0.D. put check mark here.

A COMPLETE
CATALOG
containing detailed in-
formation on conden-
sers and resistors may

EROVOY

A

BUILT BETTER
CONDENSERS AND RESISTORS

THE RESEARCH
‘WORKER
will keep you abreast
of developments in
radio. It may be had

be had free on request.

7415 Washington St., Bklyn., N, Y.

free on request.

Also Ejects Static Charges
Improving Reception

The Corwicc Vulcan Lightning Arrester
is manufactured in_ accordance with a
new engineering principle that protects
your radio against damage from lightning
and also _dissipates accumulated static
charges. Buy one today  for lightning
protection and better reception,
At Your Dealer’s or Direct
Upon Receipt of Price.

CORNISH WIRE CO.

MAKERS OF e THE FAMOUS
= CORW]Co =S
BRAIDITE HOOKLIPWIRE

For ExaclF
.. RadioTube
“Vollage

With micrometer accuracy,
AMPERITE automatically con-
troils each tube. Lengthens tube
life. Atypefor everytube. $1.10
with mounting (in U. 8. A.).

RS

¢ This symbaol AMPERITE (grporation
§ clf-ia radio § 561 BROADWAY, NEW YORK
\Q\\ mgg::‘ﬂ § FREE—“Amperite Vesr
X N Pocket Tube Chart”
.:' S Write Dept. RW-23,

ﬂf"SELMDJUSTmG"mmm

LACAULT’S Book

“*8uper-Heterodyne Construction and Operstion,””
giving the master's most masterful expodsitien
of the theory, performanee and construction of
this fascinating type of . circuit, 18 a necessity
to every serlous radic experimenter. More thap
100 pages and more than 50 tllustrations, Buck-
ram cover. This book by BR. E. Laceult, FREE
it you send $1.00 for an 8-weeks subecription
for Radlo Wurld Present subscribers may accept
this offer. Bubscription will be extended.

RADIO WORLD 143 W. 45th 8t.. N.Y. City

Just East of B'way

uick Action Classified Ads
Radio World’s Speedy Medium for Enterprise and Sales

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

REAL ESTATE.

Cash for your property, farm, business, or resi-
dence; no matter where located; free information.
g;ge]rnauonal Realty Co., Ford Bldg., Detroit,

1ch.

PLEASE GIVE US TWO WEEKS

for changing your address, showing new
renewal expiration date, etc. Subscrip-
tion orders are arriving in such large
numbers that it takes two weeks to
effectuate the change. RADIO WORLD,
145 West 45th St, N. Y. City.

Import Your Own Goods

German Export Magazine published in English offers
numerous bargalns in latest articles, novelties and
new Inventions, Also opportunities for obtaining
profitable distributing agencies. Sample copy 80
cents postpaid (rione free or on memo). Two monthly
coples $1.00. Subscription price $3.00 per year for
12 monthly coples with special privileges.

Square Deal Supply Co., R-246 FIfth Ave., N. Y.

TYPE 222 NATIONAL screen grid tuning unit.
never used. $10.00 post-paid. E. D. Miner
Phillips. Wis.

WESTERN ELECTRIC GREEN TIP TUBE
type 101, F. A splendid long life amplifier for
specech and power amplifiers. Ea. $.69; two for
$1.00. Supreme Radio Serv., 837 Blue Island Ave.
Chicago, Il *

RADIO ORNAMENT

A Model Ship—Unusually pretty 20/’ Santa Maria.
Electric lighted. Completely carved, painted, and
decorated. Nothing to do but follow simple roping
directions. Complete, $5.00. Dr. Irl J. Neal, Mat-
toon, Illinois.
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Multi-Tap
Voltage Divider

WO rugged, expertly engineered
wire-wound, enamelled  resistors,
mounted in Series, one atop the other,
with fourteen wuseful lugs, providing all
necessary choice of woltages without the
uncertainty of adjustable wvariable resistance.

The Multi-Tap Voltage Divider has a total re-
sistance value of 13,850 ohms, in the following
steps: 3,000, 4,500, 2,000, 800, 700, 600, 550, 500,
450, 400, 200, 100 and 50 ohms. With the zero
voltage lug the total number of -useful lugs is
fourteen. The resistances stated are those between
respective lugs and are to be added together to
constitute 13,850 ohms total.

A conservative rating of the Multi-Tap Voltage
Divider is 50 watts, continuous use. The unit is
serviceable in all installations where the total cur-
rent drain does not exceed 125 milliamperes.

Extreme care has been exercised in the manu-
facture of the Multi-Tap Voltage Divider. It is
mounted on brackets insulated from the resistance
wire and that afford horizontal mounting of the
unit on baseboards and subpanels.

There long has been a need for obtaining any
necessary intermediate voltage, including all bias-
ing voltages, from a Multi-Tap Voltage Divider,
but each lug has to be put on individually‘by
hand, and soldered, so that manufacturing diffi-
culties have left the market barrem of such a
device until now.

The Multi-Tap Voltage Divider is useful in all
circuits, including push-pull and single-sided ones,
where the current rating of 125 milliamperes is
not seriously exceeded and the maximum voltage
is not more than 400 volts. If goal ventilation
is provided, this rating may be exceeded 15 per
cent.

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

When the Multi-Tap Voltage Divider is placed
across the filtered output of a B supply which
serves a receiver, the voltages are in proportion
to the current flowing through the various resist-
ances. If a B supply feeds a receiver with two-
stage audio amplifier, the last stage a single-sided
245, then the voltages would be 250 maximum for
the power tube, 180, 135, 75, 50, 40, 35, 30, 25, 16,
10, 6 and 3. By making suitable connection of grid
returns the lower voltages may be used for nega-
tive bias or even for positive voltage on the plates.

If push-pull is used, the current in the biasing
section is aimost doubled. so the midtap of the
power tubes’ filament winding would go to a lug
about half way down.

Order Cat. MTVD at $3.95.

Polo Engineering Laboratories,
143 W. 45th St., N. Y. City.
Gentlemen: Enclosed please find $3.95 for which
lease send at once one Multi-Tap Voltage
ivider, 13,850 ohms, 14 tag]s mounted on brackets,
watt rating; Cat. MTVD.

Name 0g0000030000600800800000 ettt
Address ....veiiiieaan.. feeees ceus . 600000000
City ........... L PN 1 21 L Y
One Tube?
Two Tubes?

Three Tubes?

Four Tubes?
Clrcuits  for Schoolboys-—Easy to Build, Very, Vers

Inexpensive!
A One Tube Recelver, parts costing $4.28!
A Two Tube Audio Amplifler, parts costing $5.23!
A Three Tube Spenker—Operatlng Circuit, parts cost-
fng $11.10!
A Four Tube Speaker—Operating Circuit, parts cost
ing $12.72!

The construction of these clrcuits, with a pietorial
diagram as one of the 1Nustrations, was described by
Jack Tully, himsel! a schoolboy, in RADIO WORLD
See list below,

O Sept. 21st and 28th issues, One-Tube DX Set, by
Jack Tully; two-part article,

O Oct. 5th, Three-Tube Single Dial Speaker Set, by
Jack Tully.

O Oct. 12th, .Two Stage Transtormer, Coupled Audie
Amplifler, by Jack Tully.

[ Oct. 19th, Four-Tube DX
1i cents a copy
avaflable

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

Speaker Set, by Jack Tully
Order at once while these coples ar

[22222223222299002220000000004000000000000000000060000040000060000066089000959030930900008 004

00008460606066000600¢]

Farrand

Absolutely unexcelled tone quality, with
amazing sensitivity, is assured when you
use Farrand Inductor Speaker and a fine
audio amplifier. The chassis is sold com-
pletely erected with unit and supporting
brace mounted. The unit, cone spider, and
ring are sturdily put together, Use a
baffle board or box of your own choice.

A new principle is involved in the Induc-
tor Chassis. The armature moves up and
down, in a wide gap, instead of from side
to side in a tiny gap. Hence the armature
does not strike the pole pieces.

The chassis is offered at professional discounts,
the prices quoted being net. The outside diameters
of the two different sized models are 9’ and 12"
respectively. The speaker should be selected, no
matter what size, that matches the impedance
of the output tube or tubes. See list below.
The larger size gives better low-note response,
For single 112, 112A or 210 output tube, 9
diameter, order Cat. N9R @ $11.95.

For 171, 171A, 245 or 250 single output, or ANY
push-pull output where you have an output trans-
former or midtapped impedance, order Cat. N9G
@ $11.95.

Same as above, only 12” outside diameter, order
NI2R for single 112, 1124, or 210 tube, @ $12.95.
For single 171, 171A, 245, 250, or for ANY push-
pull, order Cat. NI12G for 12” size, @ $12.95.

Inductor

Farrand tnductor Speaker (12'* size illustrated), list price,
$22 Your price $12.95.

left as to suitable type speaker
The 12 s preferable i yeu
have room.
GUARANTY RADIO
145 West 45th Street

Consult information at
for your output tube.

GOODS Co.
N. Y. City

BRe0eeee19000000000040040083383088} 3 1233

332
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BRILLIANT, NEW

NATIONAL

MODERNISTIC PROJECTION DIAL
WITH RAINBOW FEATURE

Modernize the eppearance of your receiver by installing
the brilllant new Nattonal dial, with celor wheel bullt in,
so that as you turn the dial knob one color after another
floods the sereen en which the dig] numbers sre read. On
this scrcen the numbers are projected, so that you get the
same dial reading from any position of the eye. This 18
Just what DX hunters want—laboratory precision of dial
reading.

The escutcheon
Vernier mechanism

Order today.
Shipments

18 _of modernistic design.
drives the drum superbly.
Remit with order and we pay cartage.
day following receipt of order.

The Velvet

GUARANTY RADIO GOODS co.,
143 W. a5th St., N. Y. City (Just E. of B'way)
Enclosed please find $3.13 for which please send me
dial marked below:

[0 Cat. HC6, National modernistic drum dial, with color
wheel built in, pilot bracket, 6-volt pilot lamp for
storage battery or A eliminator sets; hardware; instruc-
tions ... ....... ... ..., $3.13

0O Caw. HC2%%,
AC pilot lamp 3.13

1 Order C.O.D

and 1 pay cartage.

NAME Jar = S5 S e e,y e

NATIONATL

Velvet B Eliminator ¢1¢ |9

180 Volts (280 Tube Free)

Model Nations)
bandsome crackle finish blsck metal caging. for use

Le.est Yelvoi-15. Type 3830 1n
with sets up to snd including six tubes Input
105-120 volts AC, 50 to 60 cyeles. Output 180
volts maximum st 85 milltamperes. Three varisble
output intermediate voltages. (Det.. RF. AW
Eliminstor has exeellent filter system to eliminate
bum, ineluding 30 henry eho{o snd 18 mtd
Mershon condenser. No motorboating !

(Mliminstor Licensed under patents of the Radu
Corporation of America and associated ecompantes.)

Guaranty Radio Goods Co.

143 W. 4TH STREET
(Just East of Broadway)
NEW YORK CITY

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
ONE YEAR @. $7.00

You can obtain the tweo leading radio techutesl maga-
zines that cater to experimenters, service men and students,
the first and only national radio weekly and the lesding
monthly, for one year each, at a saving of $1.50. The
regular mail subscription rate for Radio World for one
year. 8 new and fascinating copy each week for 53 weeks,
i3 $6.00. Send in $1.00 extra, got ‘“‘“Radio News’' also
for a8 year—a new fssue each month for twelve montha
Total, 64 fssues for $7.00.

O It renewing Radlo World subscription, put eross
square.

RADIO WORLD, 145 West 45th Strcet, New York, N. Y.
RECENT NUMBERS

for the current year are procurable at

the rate of 15¢ a copy, or 8 copies for

$1.06. RADIO WORLD, 145 West 45th
St, N. Y. City.
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timely, up-to

MORECROFT

of Education.

0-6 Voltmeter D.C...... . o Cat. 326
0-50 Voltmeter D.C...... ..Cat. 337
6-Volt Charge Tester D. ..Cat. 23
0-10 Amperes D.C....... ..Cat. 338
(3 0-25 Milliamperes D.C. Cat. 325
[J 0-50 Milliamperes D.C. Cat. 350
[J 0-100 Miltiamperes D.C Cat. 390
O 0-300 Mitliamperes D.C.. ..Qat. 399
(3 0-400 Milliamperes D.C....... Cat. 394

] ]@A:@Hg BOOK S RVICE

nati t0 weekly, now in its eighth year, RADIO WORLD publishes the most

I el and-dz;;;iy ;lgzt;gn%‘ n:'zdio circgits and cvents in they set-building and broadcasting fields. Tech-

nical accuracy second to none. Get a copy at your news-stand today, 15c. RADIO WORLD advises im-

partially on all radio topics, including what text books to buy, and helps you to read the books properly.
Every book advertised on this page is essential to your radio library.

Five New Volumes Offer Short-Cut to Knowledge!

*Elements of Radio Communication" ‘“Power Amplifiers"’
The latest book by Prof.

John H. Morecroft, of the Here is the first book to be published on the subject of ‘“Power
Engineering Department of Amplifiers.”” Now printing, it is certain to fill a void In radio »
Columbia University, and past Hterature. The whole subject is fully covered in a masterful
president of the Institute of theoretical discussion of audio amplifiers and power supplies,
Radlo Engineers, is his “Ele- supplemented by constructional chapters, with ecomplete wiring L
ments of Radio Communica- diagrams and specification of parts, Learn while you build! PO L
tion,”” a book for the novice J. E. Anderson, AL A., technical editor of RADIO WORLD, and -POWER -AMPLIFIERS
to enjoy. We regard this as Herman Bernard, LL. B., managing editor of RADIO WORILD,
the best elementary book to both ot the Institute of Radio Engineers, have explained fully the
inform you authoritatively on phenomena of power amplifiers. Learn -all about motorboating
the technical phases of radie and its cures, push-pull theory and practice, grid bias mecthods r”
in plain language, without and effects, vacuum tubes in audio eircuits, AC and battery type )
requirement of mathematical AF amplifiers, phase relationships, common impedance, filter J E duiven
knowledge. The book is a systems, by-pass condenser effects, necessities for tone quality, i
complote course on the ele- values of coupling constants, and a host of other topics associated i .
ments of radlo, containing with power amplification, including speech amplifiers and *‘talkie’ (Merman Bemard
much material never before installations. Tt
published. It has 226 pages,
170 illustrations and a com- More than 200 pages and more than 100 illustrations are devoted
plete index. Just out, it is to an analysis of this outstanding radio subject. ‘‘Power Ampli-
the hook of the year in radio. fiers” is authoritative. original and comprehensive. It is free
Cloth bound. Order Cat. ME from the traditional errors that have crept into this subject. The
@ oo $3.00 theoretical part of the book can be understood by most novices,
while the constructional part, thlat cap(iltallzesdtll))le pli)eViOUSIyl irln- o= e T E
LY S parted knowledge, is thoroughly understandable y anybody.
ci;ﬁgsﬂ:)ef S%ﬁﬁigu%g;]muﬁﬁg- There {s virtually no mathematics in the book. Cloth bound.
tion,”” second (new) edition. Order Cat. PAM @....000ccvveen 5 o0 AB0R0CO G600 3000000 0000080000000 .\ ...................... $3.50
This book is for advanced
students. It is the standard
of excellence in its field. It
covery much the same ground as the later book, only much more RIDER
fully and more technically. Contains 1,001 pages, 831 illustra- i
tions. Cloth bound. Order Cat. MP @...c.covvevenn.n $7.50

MOYER and WOSTREL Two new books by John F. Rider, R. E., Member, Institute of Radio Enginecrs, constitute the serfie

““adic “eceiVing Tubes"? Part II is “Trouble Shooter's Manual.”
The need for an elementary book on radio tubes that answers The value of one of these bouks is more than doubled by the possession of the other.
all the important questions has been filled by James A. Moyer, . . .
;)irector olf) Univel(']sity Extension, Massachusgtts Departmeng oi’ “‘The Mathematics of Radio.”” 128 nages, 814x11’’, 119 illustrations, bridges the gap between the
Eduecation, and John F. Wostrel, Instructor in Radio Engineer- novice and the college professor. It gives a theoretical background so necessary for a proper under-
ing, Division of University Extension, Massachusetts Department standing of radlo and audio circuits and their servicing. Flexible cover. Order Cat. MOR @....$2.00

This new book is a complete discussion of tube principles, mind is ““Trouble Shooter’s Manual,”” just published. It is not only a treatise for service men, telling
functions and uses, thoroughly up-to-date. 1In this book the them how to overcome their most serious problems, and fully diagramming the solutions, but it is a
essential principles underlyinz the opecration of vacuum tubes course in how to become a service man. It gives all the details of servieing as they have never been
are explained in as non-technical a manner as s consistent with given before. Finding the rlght ‘mode of attack, applylng the remedy promptly and obtaining the
accuracy, The book covers the corstruction, action, reactivation, actual factory-drawn diagrams of receivers always have been a big load on the service man’s chest.
testing and use of vacuum tubes as well as specifications for But no more. Rider. expert on trouble shooting, has producd the outstanding volume on servicing,
vacuum tubes and applications for distant control of industrial and has taken the load off the service man's chestl!
processes and precision measurements. 297 pages, cloth bound. .

Order Cat. MWT @...... cciivnievniinninnsniannaannns $2.50 This book is worth hundreds of dollars to any one toho shoots trouble in receivers—whether they be
By the same authors : ol factory-made, custom-built ¢r home-made receivers. The home ewperimenter, the radio engineer, the

“‘Practical Radlo,”’ ineluding the testing of radio receiving custom set-budilder, the teacher, the student—all will find this new book immensely informative and
ls;ets.mtiw@pages, 223 illustrations. Cloth bound. Order sgasté absolutely authoritative.

S RAAT4 5 (O] R~ e~ 10k R o BB oo 6h 0 0.0 ad oo BIEANEE 5

‘‘Practical Radio Construction and Repairing,’’ 319 pages, a MORE THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY
companion volume. Order Cat. MWPRC @.............. $2.00 DIFFERENT SET MANUFACTURERS ARE PUBLISHED IN THIS BOOK, INCLUDING OLD
[NoTE: The standard book on tubes for advanced students iz MODELS AND LATEST MODELS! RCA, ATWATER KENT, CROSLEY, MAJESTIC, ZENITH,
‘*The Thermionic Vacuum Tube,”” by Hendrik Van der Bijl, STROMBERG CARLSON, KOLSTER, FEDERAL, FADA, Etc. 240 pages, size ¥%x11”; 200 illus-
Order Cat. VDB @.... . 0civiennnenas & B.dfoo b o3 Bes $5.00 trations. Imitation leather cover. Order Cat, TSM @.....vevvirrrirrrenroreneersesneeneens $3.50

ANDERSON and BERNARD

¢‘Service Man’s Manual”’

grouped by him under the heading 'Service Man's Manual.’” Part I Is ‘Mathematics of Radio.””

The first comprehensive volume devoted exclusively to the topic uppermost in every service man’s

1
Read Radio World Every Wee

RADIO WORLD wlll help you in your radio work, so you will be able to use meters most valuably. Keep
abreast of pew circuits, intimate details on perfecting existing sets. get inside track on sensitivity, distance
reception, tonal quality, and news of radio, technical and non-technical. Enjoy the writings of McMurdo Silver,
J. E. Anderson, Herman Bernard, John F. Rider and a host of other radio engineérs in RADIO WORLD.
You can find no magazine that better caters to your needs than RADIO WORLD. Short waves? RADIO
WORLD will tell you all about them. Extremely sensitive broadcast receivers? Their construction and
operatlon are fully discussed with confident regularity, Power supplies—push-pull or otherwise? AC re-
ceivers? Screen grid tubes? Large receivers that give a super-abundance of performance-—small, economical
receivers that give performance out of all coraparison to their size? Arc you intcrested in these? Then you're
interestd in RADIO WORLD.

See the list of nine meters at left. Obtain one or more of these meters free, by sending in $1 for 8-weeks’
subseription, entitling you to one meter; $2 for 16 weeks, entitling you to two meters; $3 for 26 weceks, en-
titling you to three meters; $4 for 35 weeks, entitling you to four meters; $5 for 44 weeks, entitling you to 5
meters; $6 for 52 weeks, entitiing you to six meters.

Present RADIQO WORLD mail subscribers may renew their subscription under thls remarkably generous
offer. Iut a cross in square.

RADIO WORLD \"1:1;3?tll)tig’ues>2: sﬁ'&cjiotsccgs ﬁcrlll(el:cindon coupon ....... o

(R -10)
145 ‘W, 45th St., N. Y. City—Published Weekly.
All Newsstands, 15¢ per copy—$3, six months—$6 a year
O] CAT. M 0O 326 Name ....ciecieencinianaaas Fremeieaan Serrreriutscatee ampesas
0 CAT. M .337
O CAT. P H
0 CAT. M g
3 CAT. M O Address  coviiinerenaas T o N o
3 CAT. M g
O CAT. M =]
O CAT. TSM
O CAT. VDB E Cleyl LG . = gy L L s R ceonenes Statee.s.ae....

!

RADIO WORLD’S BOOK SERVICE

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

TRIAL SUBSCRIPTION
Send $1 for trial subscription for 8 weeks, starting with current issue, or of any
recent issue. Radio World, 145 W. 45th St.,, N. Y. City.
A GREAT ADVERTISING MEDIUM!
That describes Radio World. Rates on application. Radio World, 145 W, 45th St.,
N. Y. City.
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Rider Lifts a BIG Load Off
the Service Man’s

Chest!

In New Book Noted Radio Engineer Devotes 240 Pages to

Trouble Shooting in All Receivers and Gives the Wiring

Diagrams of Factory-Made Sets in 200 Illustrations—You

Can Carry This Book Around With You—No More
Torture Tracing Out Circuits.

‘“Trouble Shooter’s
Manual ” By John F. Rider

JUST OUT!

The first comprehensive volume devoted exclusively to the topic
uppermost in every service man’s mind is “Trouble Shooter’s Manual,”
just published. It is not only a treatise for service men, telling them
bow to overcome their most serious problems, and fully diagramming
the solutions, but it is a course in how to become a service man. It
ives all the details of servicing as they have never been given before.
inding the right mode of attack, applying the remedy promptly and
obtaining the actual factory-drawn diagrams of receivers always have
been a load on the service man’s chest. But no more. Rider, expert
on trouble shooting, has produced the outstanding volume on servicing,
and has taken the load off the service man’s chest!

This book is worth hundreds of dollars to any one who shoots trouble
in receivenT—~wh h;thev they be factorz-mad;, custom-built hor home-made
recesvers. e home experimenter, the radio engineer, the custom set- 3 |
builder, the teacher, the student,~—all will find this new book immensely JOﬂN F. RIQhR
informative and absolutely awmthorstative. Member, Institute of Radio Engineers

Wiring Diagrams of All These Receivers!

i ice of the book. The wiring diagrams sre of new and old models, of
B nap T oy e P At tuhLyith el et dof JteouDlogalostTe SINIEgvRILmS ;z;llt\}art:'elﬁé c:ccessorlel and as to some of the set manufacturera, sll the models

th iring dlagrams of models, as obtained direct from the factory, s wealth
%‘?"'r."u‘.’ﬁirw"c?na&‘%uu ‘wm;go Infgr;allon released for ‘the first time {o the Interest thay ever produced are shown in dwlrlnrrhdllumntsl1 He;to l: th% l.m'.l orblreceblu{g. ete.,
of producing better results from recelvers. Yeu will find these disgrams asisne well disgrams of which are published in this most important and vaiusble book:

- COLONIAL 1
R. C. A, ZENITH FADA STEWART-WARNER STROMBERG !
60, 63, 320. 64, B80. 39, 39A, 392, 8924, 50/80A receivers, 460A 300, 305, 310, %53 GQKLSZ,%N (Ol (7. B 26, 31 A.C., 81 D.O.
105, 51, 16, 32, b0, 40A. 45PX, '35APX, Fads 1 , 80, 31, e B M 5 524, “635. 636, 403AA  WORKRITE
25 A.C, 28 A.C., 4], 352PX, S52APX. S87A, 10z, 112, 30z 31Z, 625, 100, .03, P ower  plant. 404 DA § tuhe chussls, 8 tube
Receptor S8.P.U.," 17, 35P,  35AP, 3852P, 16, '17. 33, 16Z, R2Z, 715, 720, 830, 835 P Lo chassis. !
. 5 852AP, 84P, 342P. 33, 182‘] lpeoiv.lolzl.leﬂﬂA-H;gS 750. 801, 802, 806. power D! b AMRAD
34, 35, 35A, 343, 352, an units, .
FEDERAL v slement 3554, 862, S1. 3%, 338, RS0A, 480A, snd SF  GREBE AL A R AN 70, 7100, 7191 power
typp: E ::rl:l nllm:lr:t' 853A, power aupply B0/SOA receivers. 460A MU1, MU2, synchro- 80“18; e gsc. g %80 unit.
tye D gerlor flsment; ey DoMer suwoly TUNE recolrer, ar5 AR« RECIEE 8 ‘tuhe 6C] 61. 62 65,  SPARTON
Model K. Model H ] - Crecelver, 66, 6 and'$ tube A.C. )
UA or CA and BF45- AC7, Deluxe 428. : . A.C. 8.
. 75 UA or CA, 60. 70, power pack. :
Ao 52 "% %o, s M ESTos. 180 power 71, 72, C electric unlt  PHILCO DAY FAN LGOS
48, 83, §3."4p, ‘3§, 38, pack TBP3, TP6, 7P8 for speclal and 7 A.C. Phllco-electric, 82, 36. OEMT, 4 tube, -5 DeForest IS5, D10
87, 40° 43, 62, 60, 44, {old _ wiring) ~ 8PS seceivers, ABC 8 volt tubs 1925 moddl, Day YR
! 41 power unlts ¢ P6. 7B ’ tube supply. 86V and  KOQLSTER ' Magnavor dial, Ther.
l‘i; HA Dg:'"‘a“"us or 8P6, 7BPS. 82W, E180Z power 4-tube chawals used in 11111;31)'8 “:_.C..a Dg:;: :nyodyne,d CT““.G‘DI&‘
‘A S w plant and E 420 power 6 tube sets, tunin nverse duplex, * Garo
CROSLEY FRESHMAN plant. chassls for T tube sets: s55i nlr?d LA Ware 7 Darod o8
XJ. Trirdyn 3R3, 601, Masterplece. equaphase, power amplifier. 7 tube generator and fllter, 6 type T. pzd:;.l m’;
401, 401A, 608, 704, G. G-80-8 power sup- FREED-EISEMANN power pack and ampli- tube, motor generator specidl, Faleral 59
B and C augly foi  pls. L oand IS, QIS NS FEIS  NRTO. fer.” 6 tube power s, 6 tuve 10 ol Rennedy 220, Operadio
733. T04A, T04B, 705, K. 1y E700- power %;13.1 - gmo ¥ 45T, ?:fnnor'"fnn ar':"%m"‘ P'n?‘ D"C" at tube 33 portable, Sleeper RX1,
! : : L b () .C. set. Armad Inductrol. ]
Here are the 22 chapter headings: Some of the Questions Settled in B
: ook
<., Securing informsatlon from the receiver owner Hst of questions, practicsl chart
S8ERVICE PROCEDURE TROUBLE SHOOTING IN & wstom of Fephirs. “circuits and operating conditions. 1 Y
oG epairs in the home method of operation, spare tuhes, -
PRA'{:J/'\CLAVEISAPPUCATION SPEAKERS AND TYPES tlon, recoznizing symploms, exsmpies of practlgul npl:)lfc!ntltg\no Dtrr(,::ﬂ: °rd|:lt!;:'1l|2:.
AUDIO AMPLIFIERS tracing electrical disturbances; vacuum tube tests; neutralizin atoms.  flamen
VACUUM TUBES p ) circuits, grid elrcuits, methods of securing grid bias plate clgcu?t);~ellizwk -elrl;‘:lt;l
THROUBLE SHOOTING IN AUDI!O short aserials selectivity, tinperfect contact, directiona] qualilti gro % g
OPERATING SYSTEMS TnotjgleFlERS Br vsT s 3:2,‘33 nellgl(l:nlttl)lr ltypax. dlg)s(lxn, operating limitations, roqulr:;fentgar u{?)rl'per!ecl
AERVAL SYSTEMS ES IN DETECTOR § EM 0n. ,ellminators, > ellminators;” ‘A" “slminator hum, reasons, voltage,
“A”. BATTERY ELIMINATORS RADIO FREQUENCY AMPLIFIERS Faseony: Dotse: full ‘weve, balf wave, B’ battery eliminstors, flement reetifiers,
gaseous rectifler, dry disc reectifier, wirlng. parts used, design h latiol
TROUBLES IN ‘A" ELIMINATORS Tnoga";EIFS'?E‘gngNG IN RF gl}):{:tlvnol“ Ilmlt:laitlo‘ns. requ‘l‘r(e:ments srr perfect operation, combinu"tuio::"oﬂlnrl.i;"o;:m:l u:ld
Y- age eliminators, and DC types: B batt ]
TROElJLBIIﬁEINAS\"l"gg;ING IN A SERIES FILAMENT RECEIVERS ;‘r‘l’?n ':oluime. excesslve hum, dead eliminator, poor eéi.ui'n'_'"'?.?ﬁgén.""lr%'r" ;:f:cotl:
“B" BATTERY ELIMINATORS TESTING. AND TESTING LEVICES  of fiter sysiem © bios m:mi:::"'v;l':g;?ddicvll'gt:s'syvs?ltu';" ey TRondanbers R parer
‘ L ems, -
TROUBLES IN ‘B BATTERY TROUBLES IN DC SETS gzll]tdaemeés' voltages in the system; determining voltages in B'Cuff.’ﬂ.:&'rif".sg? g).(s!.
ELIMINATORS TROUBLES IN AC SETS ®6 drop, effect of shorted fliter svstem, defective rectiflers, defective transformer,
defective chok
E sge Sioideyrkes, Gafective by-pass condenser, design of @lter ‘system, defective volt:
i R R i e e / T Dnetwork, relation between hum snd output voltage. lsolation of troubles,

external Hiters, noise fllters; cone, dynamle, exponential spenkers

weak outpul, distorted output, rattle, contlnu|typ testing, g?ndfrzz'! tl:)l;.;:’:l'l d?:g-'
quency filters, testing, chokes, condensers, hum elimination:l andio amplifier types
transformer, resistance, impedance, auto-transformer, combinations. requirements tor
perfect operatloi, operating lIimitations, tubes, forms of coupiing, plate voltage, grid
voltage, filament voltage, fisolating condensars, voltage reduclng resistances. noises,

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

Enclogsed please find:

0 $3.50 for which please send me postpaid ‘‘Trouble Bhooter's Manual,’” by John
F. Rider. being Part II of *'Service Man's Manual.”" 240 pages, 8%xl11’/,
more than 200 {llusirations, including wiring dlagrams of commercial recelvers
88 advertised; imitation leather cover, gold lettering.

1
[}
)
1
[0 $2.00 for which plesse send me postpaid ‘‘Mathematics of Radio,”” by John F ! “The Math t. f R d. 22
Rider, 128 pages 831", 119 illustrations, fexidle cover, (its betng Pari | eématics o adadlo
I
|
1
I
L]

analysis of trouble, plate current, grid current.

of ‘‘Service Man’s Manual. John ¥. Rider wrote two companion hooks grouped under the title ‘‘Service

;‘}.uln'enuﬂ'"“'x-- Th'l;: ﬂn: w-; ‘‘Mathematics of Radin,”” the sscond *“Trouble
anual. A value n doab

DOIIM';‘%)D l:{ bthe Sna of one of these books ts more than is# by the
*“The Mathematics of Radio,” 128 pages, 8%111°, 119 {llustrat 5

88D between the novice and the college professor. It gives a th:;r:a?al :c"cd{m" “3

::"nmury for s proper understanding of radio and sudlo oircuits and thbeir
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