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I RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 
I

Cet d,istunce thut eneryone
cun erlJo)r

Let the whole fa'mily hear the announcer's
"This ,i.s ,Station ZYX, The Voice from 'Way
off Yonder!" They can-by add.ing B'AL-
LANTII{,E Radio Frequency to y,our present
outfi.t. Providing, of course, you have a"

loud speaker.

The voice or music will Joe elear and strong.
And you'll find it easier to separate the
various sta'tions. BALLANTINE Units
ilxay be ho,oked in b,e'tween any standard
receiver and its audio amplifier.

AII wavelengths sharply tuned
Pure tones at fna4imum volume for the number of tubes
employed are assured by the continuously variable fea-
ture of the BALLANTINE transformer. 3'or, this instru-
ment tunes sharply throughout, the range of 200 to 600
meters. Pigtail connections and full shieldings prevent
stray noises. Notable results have been obtained in the
One-, Two-, and Three-Tube Reflexes as described inRadio Broadcast.

BoonsT@N Rrmgm Sffi@" Go"
Pioneers in B akelite Moulding

824 Fanny Roatl, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

Transformer only

:?' gl3fl.... ge.60

At dealers or
postpald

Keep your set "on
its toes" all sum-
mer with BAL-
TANTINE Vario-
transformers.

Gomplete radio fre-
quency amplifier unlt

Y"'ln ."n%"J:?:.. . $ I 5. ()()

BEST FOR REFLD(

PRICE $1.25

Will Stand Atty Plate Voltage
Positively Wiil Not Burn Out

BEST FOR CRYSTAL SETS

PRICE $1.25

3E DE.TEX.IT "
A Real Wonderful Fixed
Detector That WORKS I

Whv Continue Spendirrg
Money for a Crystal or a

Detector Thf! Won't
Stand Up

YOUR MONEY REFUNDED IF NOT SATISFIED

If Your Dealer Cannot Supply You, Send $1.25 to

CELERUNDUM RADIO PRODUCTS CO.
Dept. 522, l7O SUMMER STREET BOSTON, MA,SS.
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8cgt tl.S" Pat..Off.
DasrlyBuilt
rriththis
Conrplete
Kit- /

It's a knockout!-the Newest, lrrt'
proved Harkness 2-Tube Reflex. Op-
erates a loud speaker within a re-
ceiving range greater than that of the
average 3 and 4-tube sets. No
wh istles or squeals. Non - interfering.
Does not radiate. H ighly selective.
Easy to operate. Ask your dealer to
show it to you. lt's the greatest
va lu e in Rad io today !

Harkness Goils .$3.00 a pair
Harkness Flexoformers..$12.00 a pair

lf .your dealer has not received
Harkness Kits or Supplies, mail us
his name with your money order. We
will credit him with your purchase
and immediately deliver your kit pre-
pa id.

The Sensational New

Harkness Reflex

The Greatest

Value in Radio

Disributed by

Philip S.ChandlerS Co.
JOBBERS AND DISTRIBUTORS

Of HIGH GRADE

RADIO APPARATUS
Telephone Office and'Warerooms

BEACH 5927 15 AVON STREET

BOSTON

The Sensational New

Palder's

Super A-4= Reflex
The Greatest SET in Radio

Palder's Super A-4 Reflex is different. No whistles or squeals. Non-interfering,
highly selective. Gets the station you want, when you want it. Has a range of 2000-

3000 miles on the loud speaker. A Radio set especially designed for summer use, is
portable. No aerial r'equired.

You Will Never Know Radio Until You Buy a Super A-4 Reflex from

ALDER'S
Corner Eliot Street and Broadwoyr at Park Square

DEALERS-WRITE BOSTON, MASS.



Hub Cycle & Auto S.tPPlY Co', Inc'

lg,-37 Portland St., Boston, Mass'

Automotive, Bic ycleand Radio Jobbefs
Excltrsive New England Distri'butors for

Harvard Auto and Radio Batteries

Uncle Sarn's Master Tuning Coils

Towerts Phones

De,alers, write for Catalogues and Discount Sheets

Radio Dealers!
practically every Radio Fan who comes into your store will subscribe

to RADIO pnObnfSS, if you will keep a few copies on your counter.

Those who won't subscribe will at least buy a single copy'

Wtry not ring up some of this bgsiness on your Cash Register?

We witl help you and will put you in touch with our distributor ln
your territory.

You'll be surprised when you discover how big an item this business

will amount lo in the oourse of a year. And you talce absolutely no

rish, nor do you have to invest a single cent of capital'

GETABoARD!Sendusyoulnameandaddressto.day.

RADIO PROGRESS, 8 Temple st., P. o. Box 728,Proidence, R. I.
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T N the last issue of Ranro Pnoennss,
I dated Muy l'5, it was explained what
the "catt'iett' wa,ve meant, and why it
was necessarv to send 'out a frequene.t'

of a mi,ll,ion or s,o os,cillations a 'second,

instead of a few hundred.., such as would
represent the music itself . This artiele
had to do with the sending end. of the
broadcas'tiing. The next question i,s,

when this carrier wave reaches yo,ur

radio set, ,how is it 'changed fr'om i'ts
high frequency down to the low speed of
oscillation which music uses ?

The 'big differen.ce between radio and
audio frequency, you will remember, ir
the speed" with which the waves oscillate
up and. down. It is the same thing with
the surface of the ocean. During a

storm, if you will examine earefully,
you wilt n,otice that there are tremen-
dous billows, spaced perhaps forty or
fifty feet apart, and on top of these are
a series of small ripples, whi,ch may
measure only two or three inehes from
crest to crest. In this case, the big bi,l-
lows at the low frequency and w,ide

spacing represent audio frequency,
whereas 'the ripples which pass 'by very
rapidly are representative of ra,dio fre-
quen,cy. There may be several hundred
ripples to each ,billow. When broadcast-
irg the ratio is even more marked es

there may be as many as five or ten thou-
sand radio frequeney waves to one of
audio frequency, but the principle is just
the same.

You Can't Shake a Ton
Suppose you pick urp a stone weigh-

iog about one pound. You can shake

JUNE l, L,924

thi,s baek and f orth pretty rapidly, if
you want to. But instead of a one-pound.

stone, let the weight be & sack of grain
weighing 100 pounds. This you will find
is much harder to shake back and forth,
,or as we s&[r to make oscil'late, but if

Bro Bcee Dqum

Fig. 1. Bass Drum-Audio Frequency

y,ou apply enought force, y,ou can make it
vibrate to some extent, although much

slower than rbef'ore. Now suppose you
take & tru,ek loaded. with a" ton of coal.

This is so heavy that when y,ou attempt
to shake it you find it impossible. If
enough force were used. it could be mad.e

t,o oscillate ba,ek and f'orth at a very
slow speed, but at nothing like the fre-
quency of 'os,citllatio'n at' which you were
a,ble t,o make the ,small etone vibrate.

Ear Drum Beats Bass Drum
This is the prin,e,iple of the waves as

they pass through a telephone, and also
as they strike yrour ear drum. The
telephone ,diaphram is made of Yery

thin steel, and i's quite light. The human
ear drum is also quite light and both
ca'n easily be shaken ba,ck and f'orth at
s'peeds of several hundred up to seven

thousand times o" se,cond.. This repre-
sents the range of tone fr'om a bass notc
at the botiom of the piano seale up to

high treble notes up at the upper

15,c. Pm, COPY, $g PEm' YEAR

end of the piano. But when an attempt
is made to shake the telephone or the
ear drum at the tremendous ,speed of a
million cyc'les a second, the attempt is
ft1s,peless. No sound whatever is heard,.
That i,s why no one can hear notes which
have 'a, speed. of oscillation fas,ter than
ten or fifteen thousand times a" seeond.

Listen to a Drum Corps
The difference between the two speeds

of vibration in a radio wave can be il-
lustrabed by the action of a d.rum corps.
As you hear them mar'ching d.own the
street, the sounds are heard. as shown in
X'igure l. In t'he diagram d,istances along
the line to the right represent time,
while the ;height of the figures, shows
loudness, The bass drum soun,d.s like
this: Boom-Boom-Boom Bo,om Boom.

Roll of the Snare
Next we hear the voice of ,the sna.re

drum, which goes like this: ,brbr,brbrbr-
'brbr'brrbrbr-brbr, brbr, brbr,'Ilere brbrbr
is intend.ed" to represent the rolliirg of
the snare drum as the drummer makes

.Snene Dnunt

Fig. 2. Snare Drunr,-Radio Frequency

his stieks go ba,ek and forth very fast. If
the drummer is new and in,experienced.,

his sticks move slowly en'ough baek and
forth, so that we can di,stinguish by ear
the different individual strokes of the

Changittg Radio Into Audio Waves
Hout the Detector Worlts to Cause

this Change of Frequency
(From an address by HORACE V, S. TAYLOR, broadcast by Station WEAN on May 15)
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sticks, but ,. rr" ,*pro""-i1 nrs tecb- { "-- 
this it will be seen that we car, lrtaio frequency as it had in Figure 4.

,rllo", rr" spaces thei closer and closer lhave high or low speed of vitrration.ojllf co.yse,.the reasdn is still the samF
togutuer. .o ih"t an experienced drurnmer 

i 
the radio wave conbined with either otqn 

I ll:-"*::fl::. TY occur at suc\ 1slef
can make them vi;brate so fast we I or low frequency of the audio wave. As 

i 
that 833,000 of them are crowded into

cannot get the separate impulses, but lan illustrati,on, take two stations like lt'he short_spa,ce of one seoond. The lower

they all run together to form a contin- lWnef, Chicago, which operates at 360 lcurve-is 
the same as in X'igure 4: ii1 :1:

uous tone or ro1l. rn such a case what lmeters, and KDKA, East Pittsburg, I 
second wi'll see the passage of 92o,000

we d,o hear is a sort of block of sounds I whose wave lengtrh is 32^6 meters. You

followe,l by a space, then another b,I'oek, i will recall that the frequency of oscilla-

another space and. then three short 
I tion may always be found by dividing

number of very short impulses-each oflso that nt audio freqrrency is seen at 
"lLl,*".o"*. But notice the.difference in audio

which is a radio wave' this shows uP 
I wh"n a musical tone is played or *"g lilq;;"; ,r.t*""r, Figures 4 anrl b. rn

more clearly in Figure_Z.- The radiolirrto tu" mi,crop,hone at the senalins.t*lio"e'r";#;";" groups occur quite
wave oscillates back and^for'i 

:i| ^: ltion, it -uk"* ihu raclio-or-carri..l'l:: i.ilrtair,'"ii*ing a high musicar tone,
constant frequency of about a.millionl;;";inrogro'ps, anrt the speerr wiJhliX|'T"t;rrX"iJ#;;'il#;H;#J';
cvcles per seco:rd' ot ":"::':-tl;",#*l;1i+ the s1oynl'are,,repeated.i* a*l*rJ"i J;;r;;." waves and so r,he re-
speetlof vibra'tiondependsunonlhl wllelcided by the pitcn of the musical 1*:'|il;;..'itlo, groups is much srower
length, which has been ?::'gi:,1-3ll-" | 

*o -t'"' a r,igh pitched note like otg-t |,il|" ili*J tot- signifies rhe trow rone

blocks, f,ollowing rapid,ly one after the 
I the wave length into 300,000,000. By

other. This s,pacing, of course, is the I performing this division, Xou will flnd

same as that caused by the bass drum. I ttrat the frequency of these fuwo stations
is 833,000 and 912,0,000, respectively.

ti'ons per second, then five of these

One Million a Second 
I 
"nu 

carrier waves sent out by these two
Thie btock or tone is just like a single 

I stations ire shown in Figure 3. This is I I "#
audio wave. It is made up of a larg" 

lb"fore any one sings ,into the microphone, I Fig. 4.

broadcasting sta.tion by f,he GovernmL"t. 
| 
.oC,' is played, these two stations fftt l.r" ffffi' ,iig"r.A 800-meter wave has..an oscillationlgroup themse,Ives in to waves rike Fig-l"t 

u"" uaDE Er!:

speed 'of vibration of a,b'out 1000 osoilla- 
I i"g pictures. The lantern whi,ch projects

speetl of exaotly one million wr second' l-,*" i. - I Hearing tfre Carrier Wave
A 360-meter sta'tion sends out 8?3,999 I __. I t, i. well to ca' attention again at
os,cillations, or as it is expressed, 833 I High or Lo-'v Radio Frequency this point t'o the fac't that the 'carrier
kilocycles every second. I tt *itt 'be seen that the top curve t. l;;;.;;oti"-tora, as it vibrates too

Th s speecl tlepends on ihe adjustment 
I of low radio frequency, while the Uot- | fa,st for the ear to pick up. It is the

of the coils and oondensers in the send' 
I bm curve shows high radio frequency. !gto,1p of waves w,hich we gelt over the

ing apparatus, and is never changed, I This diflerenee is that due to the dis- i raclio and not the individual pulsation,ing apparatus, and ls never cnangec, 
I This difference is that due to the Crs- | radio and not the individual pulsation,

since the radio inspectors require that|similarity in tuning between the twolth" rn-" as the snare drum music, as

it be hekl constant from year to year. 
l etations. As noted above, WDAP is a Iillustrated. in Figure 1. lhe anatogy is

n n n n n n wDAp. l;:"rux*ltl"lT''H:1,,"';J'"ffT1;:*'#"'",'Jff*;iTfi:,:*:,'i?iT::
ti'on. But you will noti'ce that t'he 

I quite close enourgh ,together to b,lur oom-

E33 K.c.
groups of waves are repeated at the same 

I pletely, and we are able to detect the
speeds. There are flve different groups | "carrier wave."

t< u Kn 
I ilHil': Jl:i" ffH";l,"ff; ",T._:::H:
Whereas the radio frequeney was set bygtoK.c I -:^:;-_^:,,,:^,

I government requirement for each of the
Fig. 3. Carrier Waves Only I stations, the audio frequency has been

'UUU
@itorr

'

nnnn[)lll

UUv'
Yt AUD'

llllttnnn"

-.,UUU
Fr?c cuelYcy

-n,rrl nnlll}fil

UUU'

flilnnnn

HlbH AD'O Av?to FREa,u.lNcy

Fig. $,. A Bass Note is Sung

But the groups of radio waves, which you I 
aeterrnined entirely by the pitch of the

see in Figure 2, are varying all the time, lnote 
the art'ist was singing' 

.

depend.ing on ,the t,one wh,ich the artist I Now let the same two 'stations hroad-

sings. A high note represents a com- | 
c_ast a note by t bass uilg,tt: Of course,

bination of waves in which the groups I the radio frequency, which is what you 
I

are repeaterl at frequent interva.ls (per-ltune yorrt .tdio set to, will stay un-lt'he..pictures,actually puts a series of

haps a thousan6 , ."*oJi'*tJr"l,"- r 
I 
atr"g"d lor the two etations. rt is tne I stationary photographs on the ecreen

low note means tha,t tr'"-g'i"p. "'"1"-lg"ooii"s 
of the raclio,waves wlich :tlthi:.::::::::,:t::1::l-:T::i:

peated at much longer tii.tr't"t*^i* l[" "n"i.a' X'igure 5 shows how this 
lbecause 

th^tt 
,"."" 

too fast for our eyes

or three.hundrerl a second.) | 
*",r"t' The top curve has the same I Co"tinuetl on Page 7

Soprano Sings High C
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I{ew Radio Conference Soon
AII Interested, Parties To Be
Inuited, by Secretary Hoouer

Q OON after the adjournment of Con- 
| 
have fallen by t'he wayside. However,

\) gress in Washington, 'Secretary of 
I since it is the smaller station,s usually

Commerce floover, will call a general 
I 
that drop out, it means that the num-

radio confer,ence. He hope,s to get co- | be,r of powerful stations is all ,the time
operation am,ong all ,the br,oadcaste'rs, so 

I 
increasing, and these are the ,ones which

that a better method of giving out wave 
I 
mus't be handled very car'efully to pre-

Iengths will be agreed upon. There are 
I 
vent interferen'ce in the radi,o receiving

various radio bills befo,r.e Congress at I set. At the present time practical'ly all
the present t,ime, but their fate is ."- | 

ava'ila,ble wave lengths allowed by lawthe present t,ime, but their fate is 
""- | 

availa,ble wave lengths allowed by law

tremely doub,tful. The ,conference will I 
have b,een allotted, and that is one r,eason

take place even though the new bills a're I why it is espe,cial,ly necessary to have a
not enaeted into laws. cronfere'nce at that time.

This will be the third year in succes- | I" designating the wave lengths for

sion that such meetings have heen called.. I 
various stations it must be borne in

A great deal of ru.***ury work was n"- lrmind lhat tf.-!n: wave telsttr 
is 

t1 short,

ished last year. One of the principal ao- i 
a conflict will be_,c,aus'ed with.the vari-

vantages resulting was ,the ,changirig of I 1"t amateu'rs who ut:_ sending ::qt'
wave lengths. perhaps it wil,l ,be reme*- iEven as it is, occasionally there will be

bered up to that time almost every large I 
some code interfererrgs between the ama-

stati,on was wo,rking on g60 me,ters and I teur and some of the broadcasting sta-

1,he result was tha,t it was practicatty i*- I 
tions on the I'owes,t wave 'Iength. On the

possi,ble for any ordinary ,set to separate I 
other hand on 60'0 meters are found 

'lnu

one from another. But s,ince that time I Ereat many ship stations sen'ding corr-

the most powerful or ,Cllass B stations, as | -etcial code, and it would 'never do to
they are called, have heen given wave I 

have them overlatp in the rsame field as

lengths which differ considerab,ly around. I 
the broadcasting. But besid,es the need

any one se,ction of t-he countrry. ttre I of dividing wave lengths in,to 'groups is

number ,of stations at the present time, I 
also the necessity of timing the variousnumber ,of stations at the present time, I 
also the necessity of timing the various

about 580, is v€,rl similar ,to thorse in I 
sta'tionrs s'o th'at they do not step or e&,ch

operation a year ago. Many large on€s I 
others to'es. Even though the wave

havp hpen a,66e4 4rrrinrr the ve',r- hrrt llengths may v,aty consid,erably between

and lastly broad,cas,t listeners. The de-

cisions arrived at were f'or the rnost part
volun;tary, as 'Congress had not dele-

gated much specific au'tho'rity to the
Secretary of Cbmmerce. It irs 't,o be

h oped that the present session of Clon-

gress will remedy this condition, as about
the only control which the Secretary has
is ,over the granting of broadcasting
licenses. However, this, control has been

enough in the past to enable the Depart-
ment ,of Commer,ce to get fairly good re-
sults when it is 'considered there are so

many concerns in the llnited States who
wish to avail thems,elves of the advertis-
irg possibilifies of operating a broad -

casting station.

More Inspectors Needed.

One ,of the billrs rbefore Congress calls
for increasing the number of insp.ectors.

The country is now div,ided into nine dis-

tricts. These nine may easily be seen o'n

almost any good r,adio m&,p, as th'e bound-
aries are 'a,lways shown. Each distr'i,ct
has a su'pervisor, an inspector and one

assistant inspector. When it is considered
that less than thirty people have to
handle the r'adio complaints all over the
United States, it is easy to see how it
happens that in m,any 'parts of the coun'

try a great deal of inberference existrs in
rillegal ways.

The Bureau of Navigation, under
which the ra,dio d,istri,cts are operated,

states ,that su'lc-district headquarters are
need,ed at Philadelphia, Omaha, Cincin-
nati, I-aos Angeles, Minneapolis, Dallas,
Denver, St. Louis, Pittsburg, Savannah
and Hawaii.

It may be pointed out here that publ'ic
opinion has a lot to d,o with the a'ction

of ,Congress in rad,io matters. The s,torm
of disapprova'l in the way of telegrams
and letters dir.ected to Washingto'n by
an immense thro,ng of 'br'oad'cast lis'teners
was so effective that the, pr,oposed tax
of 10 per cent. on radio sets was recently
voted down, and as a result the public
will not have to pay this addi'tional
amount on their radio apparatus.

stati'on was wo,rking on 360 me,ters and

have been added cluring the y,ear, but ! 
lengths may v'ary consid'erably between

these have been ,offset by those which I 
two h'igh powered stations, still it is im-
p,ossible for ordinary 'sets to tune one in
and exclude the other, if they a/re both
located within a short distan,ce, s,ay up
to five or six miles of the receiving set.

Fourteen Stations in New York.
This P'oint is well il'lustrated ,by con-

dition's in New York City. There are
f ourteen broadcasting sta'tions which
serve this territory, which is about ten
or twelve more than needed. As a resul,t
it is necessary to hold each statio,n pretty
carefully to a, certain time, or else the
listeners, particu,larly those using crys-
tal sets, will ,get ehoruses instead of
solos.

At the 1923 conferen,ce there were relr-
resentativ.es of broadcasters, manufac-
tu,rers, radio engineers, amateurs, com-
mercial operator,s, code experimenters,

CHANGING RADIO
. Continued. from Page 6

to separate each individual impression.
It is found that if these pictures recur
as often as fifteen times or more per s€c-
'on,d that we get the feeling of a, c,ontin-
uous change, but we all k'now that a,etua,l-
ly it is a large num,ber of small changes
whi'ch bring about this condition to our
eJres.

Detector Handles Grouping
It is the detector, either a erystal or

a tu,be, which handles the grouping of
the radio waves, and sends them to our
ears at, audio f requency. This will be
explained at greater length in the next
issue of Reoro Pnocnuss.
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A. Reflexed' Soper-Heterodyne
Only 4 Tubes a,m,d a Crystal
l{eeded, to Opnrate This Set

By C. WHITE, Consulting Engineer

'TtIIE super-heterodyne is without doubt
I the most d iscussed rad io receiver

at the present time. Its extr,eme se-

le,ctivity c,oupled" with the fact that it
can be operated without aerial or ground
for d istan't re,ception makes it an es-

pecially appealing ,outfit for all around
use. The advent of the UV199 type of
vacuum tu,be has removed. it from the
home ,or la'boratory ,class and has ren-
dered. it completely portable. Whether
the super-heterodyne will con'tinue to be

popu'lar will depend upon two things,
the reduction of the co.st of 'operation,
and, the maintenance of a high degree

of efficieney per tube.

dental burning out can be eomple'tely re-

moved by the use of a small safety fuse
which slips on the filament pr,ong of
the tube base and. d.oes not alter the
,operation of the reeeiver even in the
sm,allest degree.

Reflex fior Efficiency
'The reflex idea is the real solution to

o'btaining maximum tube efficiency from
any receiver tha't permits its use. One

of the leading sources of difficult'y in
applying this id,ea to the super-hetero-
dyne has been the fact that long wave
radio-frequency transf ormers are g€n:
erally desi,gned with ,&rr iron core sinee

this style of eonstrue,tion has offered

The main cost of operation is the re-
pla,cement ,of c'A" and. (cB" batteries and
the tubes that burn out, naturally or
through aocident; and the maintenance
of a high ,degree of effieien,cy per
tuib'e is dependent upon the ability so to
design the receiver that the maximum
use is obtained from ea,ch tube. The
cost of operation ean be red.uced by
the use of the proper typu of cc A" and
$8" batteries. while the risk of aoci-

,carsTAL
O ET,

possihilities for extr,eme amplification.
If a reeeiver with'such trans,formers for

radio frequency amplification be used

reflex it beoomes necessary to bypasn
audio-f requency through their eoils,
and, owing to the fact that a ,coil with an
iron ,core offers varying indu'ctance t,o

varying eudio-f requeneies, it is quite
evident that the introduction of thie
new variab,le will eause distortion to
a" certain <legree. The use of air eore

1 * I ,a' O ourPur

fYr\./ |+hsr s.-[
C!

This Super-Heterodyne Uses a Crystal

6RID LEAK
CoND€N s€R

transformers removes this trouble sinee
su,ch transformers have an inductanee
which is ,constant even when the fre-
quency varies within wide limits. The
unit E-F-G is a super-heterod.yne ,coup-

ler of stan,dard. manufacture and is pro-
eurable from any rad"io dealer. The con-

denser C-2 shou,ld be of the size recom-
mended by the ,coil manufactuter.' The
coil E is the rotor of the unit. It is
not neeessary to mount a, control dial
for the ro,tor ,on the panel sin'ee this
'control will remain fixed after the flrst
preliminary a,djustment is made. Tho
mair tuning unit eonsists of a loop and,

a, tuning cond enser C- 1, which has I I
plates.

Rheostats Are Omitted
For rheostats Amperite automatic

current regulators (marked. D in
figure ) are used. These reg'ulators read-
ily afford. ample fila,ment eontrol a,nd.

greatly simplify the wiring and mount-
ings ,on the panel. The air core tran,s-
formers H-I are made up of two honey-
,comb coils tied side by side to form a

tight eoupling. These eoils ean be pur-
,ehased unmounted at a great saving.
The 'eoil H is a 7,5-,turn eoil a,nd. I is l
,350 or 4'00r-turn ,eoil. The eond.ensers

'C-3 ,should be of unifor,m eapacity and
'have a rating of .0'01 rnfd. Thecon-
densers C have a capacity of .002; mfd,,
',The resistors R are Daven Radio leaks
of .05 megohms (50,000 ohms ) . These

resistors make eontrol more certain by
starbilizing the RX' eircuit. The trans-
formers T &re Aeme audio transform.erlt
with the primary and seeondary wind-
'ings marked P and S, respectively.

With any eir,euit of this nature sev-

eral types 'of troub,les might arise, and,
for that reas,on, it is not advisable for
a, man to eonstruet this reeeiver unless

he has had previous experience building

Continuect on Page 10
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IRST, a brie'f explanatrion of series
and p'arallel conneetions. In . the

usual "door-beII" dry cell, the center
binding post is attaohed to a carbon rod..

This is called the .plus or positive ter'
minal. T,he other (zine) is the negative
or minus termin'al. If the positives of
two such cells are eo,nnected together by
'a, wire, and then rthe two negatives of
the same cells are also ,eonneoted. to-
gether, the "output" of the two cells
may be taken from either one of the
positive and ,from eit'her one of the nega-
tive termrinals' This is a P'arallel con-
ne,ction, &s sho,wn in X'igure I. It gives

about LYp volts, no matter how many
eells ,are connected. this way.

Fig. 1. For WD-lrl Tube
The more usual connection is a series

conne,etion. Here the plus of one cell i's

eonneeted. to the negative of the other,
and the '{output" o'f the two is taken
from 'the unused positive of Cell No. I
and from the un'used negative of cell
No. 2, as in Figure 2. This gives ab,out

3 volts for two eells or 41/p vo,lts for
three eells.

Holding Hands
Ifere's a, rather novel 'method. of re-

membe,ring the differenee ibetween ,series

and parallel. Plaee the hands with
palms together, in parallel, as it were.
Disregard the index, middle and third
finger. The two little fingers are one

ter,minal of the outpu't and the thum,bs
ar,e the other, and the connection is in
paral,lel. Still disregarding the index,
middle and third finger, place the left
hand palm do'wn and. the right hand
palm up, with the thumb of left touch-

-t.-DRyGELL

tt

Head Set and Battery Hook-Upt
The Wrong Connecttng Moy
Burn O ut You,r Tubes

By HARRY A. I\ICKERSOI\

itg little flnger of right. Then the con-
nection is a "series" of finger and, thumb
in a row. Try this with your own hand.s.

The natural question is next, "What
is the effect of ,the conne,ction series and
para,llel, in the case of tbatteries ?"

How Many Cells for WD-ll?
This may perhaps be answered. by an

illustration. A WD-I1 or WD-12 vacuum
tube operates on about I volt ,or so po-

our put

Fig. 2. Usual Cell Connection
tential of '(A" 'battery. A No. 6 dry
cel'l on closed eircuit (i. e., when in use)

furnishes a potential of about l%
volts when new. This falls off to Lla and
later to t volt and less. ManY have

asked, 'qCan I use two No. 6 cells o'n my
WD-f f tube?" And the ,answer is "Yes,
and No.tt

Use 6 Ohm Rheostat
Without taking into consideration the

possible use orf high resistance rheos'tat
( 6 ohms is eustomary ) with a WD-f I
tube, it will loe ,found on testing with a

voltmeter that 2 dry 'cell,s in series test
a,'bout 3 volts; in para'llel about 1Ty'2.

fn other words, if the two are used in
series with the WD-lrI tube, the voltage
of 3 volts will protb,ably burn out the fila-
ment of the tube as it is supposed. to run
on I.l vo'lts; but if in parallel, the volt-
age will ,be such that by use of ord.inary
rheostat it will be made low enough. Re-
member this, then, that eel,ls in series
prod.uce 'the sum 'of the voltages of the
individual eells, while in parallel the
voltage i,s that of a single e,e,ll. The
parallel ,conneetion in,cr,eases the am-
perage, or quantity of current that will

(-DRycELL

-

pass per second. and if one cell will pass,

as on an ammeter, say 28 amperes, then
two will prod.uce 56 ampere,s. Or in
other word"s; if you had. a vacuum tube
that the manufactur,er stated consumed

% ampere, one cell would operate it
a,bout 80 hours and. two in parallel for
about double that time ( provid ed the
tube was burned. intermittently and. not
continuously. )

Now for Connecting Headsets
Head se,ts shoutrd be so connected that

the flow of current through the magnet
windings tend.s to strengthen rather
than weaken the permanent ma,gnets of
the head s,ets.

The proper method of ,connection is
out,lined iloelow:

Secure a small compass. (A crude
form of ,compass may be made by floating
on water a, ma,gnetized needle on top of
a, corkstopper, or by suspending a, m&g-
netized need.le in the middie by a thread. )

Note the North-seeking ,end. of the needle.
This is called. the North po,le. Care-

Fig. 3 Polarity of Receiver
fully remove the caps of the re,ceivers
and slide off (not pull off) the metal
diaphra'gm,s. Bring the compiass need.,le
near the visible end of the ma,gnets. A
magnet end which repels the North pole
of the compass needle is the North po,le
of the receiver. If the winding around
this North pole is from right to left ( or

To Pr-Are
Or sET
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more accurately "eounter-c,lockwise" | 
.ottu.ted, a series eonnection is found

sinoe it is wound opposite to the diiec- 
| 
better than the parallel. ln case of the

tion of movement of the hands of a 
I 
series connection, where the direction of

clock), then the end. of the coil that is 
I 
magnet windings is as previously de-

conneeted directly to the phone cord I scribed, a South pole of receiver I ip con-

+

I

Fig. 4.

from the "North pole" magnet winding,
,should be connected to the Plus, *, of
the c(8" battery. In the case of a

"South pole" magnet, the magnet win'd-

ing should. then be in the opposite direc-
tion. The diagram illustrates the con-

necti'on:
" If, on the other hand, rboth poles are

wound, just opposite in direction from
that outlined above, the phone tip eon-

ne'ctions should be reversed.
Manufacturers now connect the two

recervers ln a, headset in ,series, a,s this
eonneetion is generally found to give

' Thvo RecEtvtRS
Itt Heeo$ET .L

rN Senr ei
This Po,larity Strengthens ldagnets

Pn oN Es
3

Srn4lLAR HeeosF-Ts
rN Sanr€S

ftCrrr-F:ir Corr-

(rr rseu)

r I rlt I _
B

greater volume than the parallel con-

nection. Where the d.i,rection of winding
on all the magnets is as deseribed pre-

viously in this article, the North pole

of rreceiver 2 is then eonneete'd to th*:

South pole of receiver l.
. When two d.ouble headsets a,re to be

,creas.e of 668" battery voltage will help

to restore the lost loudness. 
(

Many manufa,cturers mark the Phone
tip which is to go to the phone external
binding post, which is conn,ected. within
the sdt to the external Plus B post, by
a eord with red stripe or similar dis-

fuPHoNEs -2,

rlJ
Fig. ,5. Hook-up of Tube and Phones

nected to a North pole of receiver 2'

The illustration in this article of the

thumbs and. fingers in a series connec-

tion, shows the method nicelY.

Many so-called '{d.'ou,ble" phone plugs

permit only the parallel 'eonnection of

two pair ,of phones. By connecting one

tip of each pair of phones in an ordinary
one-phone plug, and connecting the other

two tips together with a srnall coil

spring, or a double Fahnest'ock clip or
similar device, a first-class series con-

nection rarray be made. If use of two or
more pairs diminishes the volume, an in-

tinguishing mark, but this practice is
by no means universal. Therefore if
one wishes to secure the greatest ,signal

vo,lume and at the same time preserve
the magnetism of the permanent mag-
nets in the phone,s, care should rbe raken
to d,etermine the correct connectiou and
when once found, thereafter alway,s fol-
low it.

THREE CONTINENTS TIED TO-
GETHER.

Aocording to the ,Sta,r, a daily n,ews-

rpaper of Johannesrb.urg, Transvaal, Africa,
under the date of Mar,ch L,4, N. Grant
Dalton, a" radio amateur of that place,
p,icked up 'ra,dio broadcasting from
Europe and Ame,riea on the ,same even-
irg. This l,inking ,of three ,contin,ents

wa,s secured when lVIr. Dalton, using a
three tube set picked up ZLO of London
and WGY of Schenectady, N. Y. The
Schene'ctady reception was rec,orded at
4 a. m., so it is evident that Mr. Dalton
is a fan of the first water.

REFLEXED SUPER-HETERO.
DYNE

Continued from Page 8

and operating radio sets. One of the
possible troubles tha't might be experi-
enced is extremely critical tuning. This
can be cured by placing a f,ew turns of
short-eir,cuited wire around eaeh unit
H. This will broaden the wave band
and the &rmount of broadening will de-
pend upon the number of turns short-
circuited. Ano,ther very common trouble
is the f,ailure of the tu,be No: 2 to oscil-
late. This 'can be general'ly cured by re-
ver,sing the terminal connections to the
coil E of the coupler. All super-hetero-
dyne couplers of stand.ard manufacture
a,re so designed that this will not hup-
petr, ,sin,ce the spacings of the coil, wind-
ing h.as been worked. out previously. The
e{'Heieney of a crystal detector is very
high for long wave reetification, and
there are several good, fixed erystals that
will work fine in this set. In aetual lay-
out great ,care should b,e taken to space
the air core transformers II-I as far
apart as possible to prevent ,serioug

inter-s,tage inductive coupling. Very
often a .i002 condenser across the ,sec-

ond'aries of the aud.io frequeney trans-
formers T will greatly imp,rove the re-
sults.
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Every Home a Broadcastirg Station
But Your Friendswill [Yot Send,

You Maryr Applause Cards
By L. O. MARSTELLBN, Radio Engineer, Vestinghouse E. & M. Co.

VERY orrro is interested in learning
the trouble that has tbeen and may

be caused 'by operating 'a miniature
broadcasting station, and even more in-
terested in how to prevent this interfer-
ence.

I{e,arly all the ;sensiti.ve receiving sets

i,n use are carpable of broad,casting ,speech

and musi'c. This can readily be done iry
the use of a, microphone properly c,on-

nected to 'a receiving set. B,efore pro-
ceeding further, let me explain tha,t a
mrior,ophone is a simple little device, one
form of which we use every rday; n,amely,
the part of the teleph,one 'into whi'ch we
talk. Talking into a very sensitive rni-
cr,ophone ,ch,uses the voice to affe'ct the
powerful radio waves sent out ,by the
transmit,ter, which is real,ly a large sen-
sitive receiving set having a micr,ophone
connected to it. The 'tickler on the
transmittelis adjusted so as to make
the 'circuit oseillate, and. consequently
tr'ansm:it radio waves, just as your re-
ceiving set will do with a ,similar tickler
,ad.justment.

If I thought that you would use the
mi,crophone only rto reprimand. your
neighbor, who is causing his receiving
set to trans'mit whistles an,d, squeals,
then I eertainly wou'I.d. explain how to
eonnect th,e d.evi,ce to your set. Iilowever,
there is always the possibility of the
ladies lbr,oad,,ca,stiing te'a party gossip or
the uncanny East or West wind f,rom a
Mah Jong party, so I shall leave the
"home ;loroadca,sting" 'idea f or you to
think ab,out.

The purp,ose of mentioning the possi-
bility of using y,our reeeiving set a,s a

broadeasting stati,on is,to,call your at-
tention to the power you control with
the knobs and dials on your sert.

If y,ou do not have a mi,crophone ,con-

necte,d to your receiving set, y,ou can
still itransnr,it, ,but it will be whistles
end.'squeals whieh are a source of inter-
ferenee to your neighbors.-

Many times during the reception <.,f

an interesting prqgram,. one will hear
a whistle or squeal caus,ed by u neighbor
who impr'operly manipul,ates the controls
of his s,€t. The fact that he can very
easily pr,event su,ch interf'erer'ce is an
excellent reas.on 'for paying him a, visit
and e4plaining the situation. Before
paying yo,ur neighbo'r this instructive
visit, however, it would iloe well to learn
the ,c&,u,s€r effect and reme'dy for s,uch

interference.

Tuning the Single Circuit
There are several types ,of receiving

sets which can be made ,to aeb as a
transmitter. The first ,of these is the
favorite set, a single ,circuit regenerative
reeeiver. One of these 'controls is known

I as a tuner handle or knoh. This control
I makes 'it possi;lole fro tune-in one ,station

I and ,eliminate ,another. The other con-

I trot is a, tickler or intensifier. Its pur-
pose is to increase the signal stren'gth.
Both tuner and tickler should be oper-
ated simultaneously. Now, let us con-
sider the proper operation 'of this set.

With the tickler set near zero, iloring

the tuner contr'ol to appro>Cimately the
setting where you would e4pect to find
the ,de,sired signal, and, with the other
hand, bring the tickler ,control up to the
point where a slight hiss or rustle is
hear,d., ,and. keep the tickler so a,djusted
as y,ou more accurately tune in the sig-
nal" Never increase the tickler beyond
the point where the hiss'ing sound is
heard ,or you will hear a, whistle or
squeal, indicating that you are sending
an interfering wave which will interfel.e
with your neighb'or's reception.

If a slight change of the tuner adjust,-
ment causes a, squeal or whistle to be

hear'd, you should immed.iately remedy
,matters by decreasing the tickler until
the whistle disappears. If you do not
deerease the ti,ckler settingr [our set
will continue to a,et as a transmitter
and radiate an interf,ering wave. This
will cause y,our ne'ighbors to receive a,

whistle like noise mixed. in with the

con,cert music ,from the bro,adcasting s,ta-

tion. Many times music of excellent
quality is oond.emned. b'ecause of the
interf,erence caused ,bv the rvave sent out
from a neighborls receiving set.

Practice Kills fnterference
With ,a very tittle praotiee the single

circuit receiving set can be operated,
night after night, r,vithout causing rny
interferen,ce.

Another typ. of receiver, which often
finds a place in the amateur'g home and
sometimes is used. f or br,oad.ca,st receip-

tion, has one more control than the
single cir'cuit set, making a total of three
eonirols.

,One ,control tunes ,the primary or
antenna 'circuit and the other tunes the
secondary 'or tube cir,cuit. The third
control is marked tickler or intensifier.
This receiver is very se,lective, but re-
quires oonsid,erabl,e skill and patience in
order to tune in weak signals. As this
type of receiver has three contro,ls, 'lnd,
as the average person has but two haRds,
it. is rather d.ifficult'to keep the tickler
properly adjusted as ,the primary a,nd

se,cond.ary 'oOntrOls &f€ ,operated. Thc
general tenden,cy is to ,set the tiekler to
,maximum and. bhen tune ,the primary
and, secord&ry until the whistle-like note
of 'a ,bro'adcasting station is heard. That
m"eans that the 'operation has probably
interf,ered with y,our neighbor's recep-
tion of the coneert

Send Hatf a Mile
'How far will any one ,or all of these

three types of receivers transmit ? Any
one will cause interferen,ce over & dis,
tance 'of four city blo'cks and ean, under
m'ost favorab,le conditions, be heard, sir
blocks away.

Possibly 'the evil has tbeen reeognized
in the cities where s,o many receiving
sets .must be us.ed within r, small lret,
and that greater co-op,eration between
neighbors has necessarily been obtained.
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zpUE wave in space which brings us
I the broadcast music or voice ie

known ,&s a, m'odulated high frequency

clectr,o-magnetic w,ave. Let us examine

this rather imposing expression and. ,s'ee

what it ,actually means.

The voice or music which we wish to
transmit varies in frequency from about

30 cycles per second. to about 4000 cycles

per sec,oild. An electro-magneti'c wave

could be created at these frequen'ci'es'

But it is found that it would travel only

slightly further than the sound. w'a,ves

themselv€s,. There would. therefore be

very little to be gained' by changing 't'he

sound w&ve into an ele'ctro-magnetic
wave of the same frequencies.

But a high, frequen'cy eleetro-magnetic
wave will travel to enormous distance's.

The term "high frequency" in this case

means oscillation speed.s from about

30100'0, cy,cles per second ,to ab'out 3,000-

000 ,cycles per seeond. It will be 'seen at
onee that these virbrations &re o'f an en-

tirely .diff,erent ord.er from the voice and
music frequencies. Roughly, they are
1,000 times as great, or stating the ,fact

in another w&[r one 'thousand cyeles of
the high or rad,io f'requencies wirll occur
during one cycle of the voiee or aud.io

frequeney.

Audio and Radio Together
The modulated wave is a c'onobination

of the audio and the radio frequeney.
The r,adio frequency part of the wave is
spoken of as the t'c,arrier" beeause it is
used to ,car'ry the aud.io frequeney. The
radio frequeney is mcidulated by the
audio frequeney, and we ordinarily
think of the audio frequeneies as exis'ting
in the oomplete wave as a change in am-
plitude or intensity of the radio frequen-
cy. The suc,cessive ey'eles of the carrier
frequeney va,ry in intensity o,r sfiren,gth
in aoeo,rdanee with the audio frequ'eney.

When w€ rsa.| that ,the wave is, eleetro-
rnagnetic, we mean that it eonsists of two
parts,. One par,t is & magnetic field, eX-
actly like that given by the familiar

Frequency is Changed by Modulation
Two Side Bands of Di,fllerent

Wa,'rse Length are Radiated
By R. H. LAI\GLEY, Radio Engineer General Electric Company

horse-shoe magnet. The ,other part is

an electri'c fie'ld., exactly tike the one that
can he obtained ,by rubbing a pie'ce of

glass with 'ot cork, 'by whi.ch the glass

will ,then pi,ck up rsmall hit's ,of paper.
In the wave, these two fi.elds, electric and

magne'tic, move through space 'together,
at the velocity of light, or 186,0'00 miles
per s'ecqnd.

The process by which the radio fre-
quen'cy is m,odulated- at audi'o frequency
is relative,ly simple. A va,cuum tube os-

eillator is used. As 'long as the plate
voltage on this oscirllating fub,e is held
constant, the resulting wave has ,constant

amplitude or intensity and is not mod.u-

la,ted.. In orde'r to rnodulate the wave,

the plate voltage is varied ,rp and do'wn

in accordance with the audio freq'uency,
and the ampl,itude of the resulting wave
in space varies in the same wa5r.

Three Speeds at Once

Now, it ,is found that this wave of
changing intensity is exa,ctly equal ,to the
sum of fihree frequencies, that is, three
frequen,cies whose amplitude or intensity
d,oes not .ehan'ge. One of these is, of
.cours,e, the carrier frequency at which
the trar.rsmitting tube is osc,illating. The
seeond frequency is the sum of the ear-
rier and the voice fr'equeney, and the
third is the differ,en,ce between them
These sum and differenree frequen,eies are
known as the ,s,ide band's. With a, re-
eeiver that is. suffic'iently selective, we

can tune to anX one of the,se three i're-
quenoies and deteet it. Remember that
each ,of these frequeneies is eonstant,
and that it is 'only their rsum whi,ch
varies in amplitude. It is easy to see

why the ,sum does ehange in 'intensity, be-
eaus,e, since the three frequen:eies are
slightly d.ifferent, fihey ,c&rrot stay in
step with eaeh other, or, as we s&[: in
pha'se with ea,ch other, and will ,eonse-

quently tend to help each other at certain
times, and at other times will aet against
eaeh other, and reduoe the amplitude or
intensity of the ;combination.

].Io two succesrs'ive ,cy,cles of the mod'u-

lated. wave &re alike in amplitud.e. But
are they alike in frequen'ey ? Befo,re we

can 'answer ,this question, w'e must say

what we mean by frequen,ey. When this
word is applied. to something that re-
peats itself 'exactly time after time, it
has a very d,efinite meaning. The fre-
quency ,is the nurnlber of these exacfily
similar cycles 'that occur in one second.

But when the cy,c,les are 'cons,tantly
changing, we ,can ,only say that the fre-
quen,cy at any inst,ant is the number of
cy,cl'es which would ,oc'cur in one seeond

if all the suceeeding cycles were exactrly
like the one ,o'c,curring at that i,nstant. In
a, rno,dmlated wave therefore, we must
think of the frequen,cy as constantly
changing in ,i,ts 'instantaneous va,lu,e.

The limi,ts between whi'ch the ifrequency
of a, mod.ulated. wave changes ,are the
sum and differenee frequencie,s which we
have called. the 'side rbands. rlret us take
a num,erical exarrlple now, &,rrd rse€ how
this all works out.

ll,et us s'ay rthat the carrier or radio
frequ,en'cy which we wish to use is 80,0,-

0t0,0 ey,eles per second,. 'This corresponds
roughly to a, wavelength of 380' meters,
such as 'is sent out rby WGY. That is,
the peaks of ,the wave as it travels
through sp&;c€, will loe 380, meters, or
about a quarter of a mile apart.

When She Rea,ches High C
Iret us say that ,the voi,ce frequen ey at

the instant we are 'considering is 1000
cy'cl,es per second. This ,eorresponds

roughly to high 'C ,on the piano.
The mod,ulated wave, then, has a nomi-

nal frequen,ay of 800,000 and its ampli-
tude varies up and down 100,0 times per
second in s,ccordr&;rce with the voiee fre-
queney.

The side bands would be the sum and
the difference of these two frequeneies,
that is, 80,1,00,0 'ey,cles per seeond and
79910,00r ,eycles per second, 'and the in-
stantaneous value of th.e frequen,cy of
the modulated wave will vary between

Continued on Page L4
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'TIIE developm'ent of shor't wave (less
I than 200, meters ) rad.io transmi's'

sion, which has resulted- in the rebroad-

casting of signals ,from WGY by eight
English stations, has produ'ced some in-
teresting res'ults. As high as ten kilo'
watts have 'been impressed on ''the an-

tenna at S,chenectady in ,send.ing the 10'7

rneter pulsa,tions on their long journey.
This is a tremend.ous quant'ity of power.
There are only a few regularbroadcast-
ing stati'ons in the Uni'ted States which
use as mueh as one kilowatt (1000

watts ) and. that is the biggest power al-
lowed by law for regular rb'roadcasting'

Becaus,e of this great po'wer, special

precautions must be 'taken by those who

handle it.
WGY Same as z:'X'T

For m,onths exPeriments have been

e,arried on by a grou,p of General Elec-

tric rad i,o engineers in a, sm'all isolated
building, a mile from the transmitter of

WGY. In this build.ing has iloeen as-

sembled, in the apparent dis'order of
most laboratories, ,the equipment neces-

sary for a high-powered. ra'dio transmit-
ter. The station, becau,se of the power
and variety of wave lengths used, oper-
ates on the experimental l,ieense of the
General Ele,etric Company, ZXf . You
will ,sometimes hear ,this station going
quite late at night. You may not realize
that it is the same company that usua,lly
transmits with the call le,tters WGY.

Lights Lamp Through Body
Beeause 'of the intense field or eleetri-

fieation a'b,out the transm,itter, it is p.os-

sible to light an ordinary fif'ty watt lfO
volt lamp to full tbrilliancy by holding
the lamp in the hand. Two men, stand.-
ing on insulated stools, and eaeh holding
a metal rod in his hand, ean d.raw a six
inch ;&rc between the rod.s. No shoek
is felt hecause eurrent of this nature
travels through the skin rather than
through the body. t

This is be,eause of the tremendous
speed. of reversing its direetion. A wave
of 107 meters ,corresponds to a frequeney

Type of Fan Aerial

By the use of its short wave trans-
mitt,er, WGY has rea,ehed distant places
with a fair degree of reliability which
were on,ly oecasionally rea,ehed. on ord.i-
nary wave lengths. il'urtherm,ore, the
signals &r,e transmitted. so elearly and
with such volume that it is possible to
rebroadeast them 3'000 m,iles away. On
several ooeasions all eight stations of
the British Broadeasting Company re-
layed W,GY',s entertainment program,s.
The most sueeessful experiment was on
April ,5, when ,an entire program of organ,
tenor and trumpet ,solos, and an ad.dress,
was caruied by wire fro,m the Wana-
maker aud.itorium in New York to the
tran,smitter of WGY in ,Sehene,etady. This

Peculiar Pranlcs Performed by 107 Meters
General Electric Company E*peru-
rnents utith Short Waue Sending

of 'oscillation of about one mi'lli'on times a
second. It is just as if the electrieity
ehanged its mind as to what d irection it
wanted ts run so often that it did not
have time to penetrate into the int,erior
orf the body. This phenomenon is usually
known as the "skin effect." iHowever, if
bare hands were used instead o,f the
metal rods, a severe burn would be the
result at the spot where the arc struck
the hand.. The building is heated by 'a

small coal stove and the engineers have
,learned tfrlt care must'be taken in trans-
ferring coal from the coal bucket to the
stove. If the body eomes in eonta,ct with
any metalic otbject, then arcs will ju-p
from st'ove to shovel.

Metal pencils, wa,tches or 'similar ar-
ticl,es containing metal cannot be ear-
ried. on the person on aeco,unt of the
small sparks which jn*p to them. Shoes
with nails cannot ,be worn because of the
sting experienced when the wearer steps
on na,ils in the floor.

13

whole program was sent out on I07

meters and als,o on 3,8,0 meters, and' the

signals on the ,f,ormer wavelength were

picked. up and re'layed ,by the British
stations.

Regular Radios on 380 Meters

The 380 meter waves were for use with

the 'ordinary radios so they could tune

to General Electric Company as they had'

b,een in the habit of doing. This is nec'

essary be,cause it will be rememhere'd the

re,gular radios are not able to receive any

l,ower than 225 or 25,0 meters.

Accord.ing to a rad.iogram received

fr,om London during the progress of the
program, the transmission was "all as

clear as if played. in Lond'on." The short
wave signals from WGY have also been

heard ,consi,stently in Los Angeles with
loud. speaker strength on only two tubes

and this at times when daytight covered

the western half of the ,country. Tests

have shown that the signals are rem&rk-
ably free from the fading which is ex'
p,erienced on the longer wavelengths.

Hbmp Conductors for Aerial
While the design of a short wave trans-

mit'ter is similar to that of any broad'
casting ,set, the enormou,sly high fre'
quency involved-2'8'0'3 kilocycl ss-1s'
quires the use of somp unusual and

novel apparatus. The aerial is of the fan
ty,pe, as shown here, but it differs in
some respects from the ooilv€ntional an-

t,enna. In order to decrease resis'tanee
losses its ,eonduetors are mad.e of three-
eighth inch hemp, over which is braided,
many fine stran'd.s o,f bare eopper wire.
Owing to the "skin effect" whi,eh has just
been mentioned, sueh conduetors have
ju,st as low resistanc.e, a,s ,if they were

mad.e of solid eopper. The eleotrieal osei'l-

lations travel over. the surfaee only, and
do not penetrate to the inside. The ad.-

vantage 'of the hemp interior is that the
,eonduetor is made very mueh lighter
and stronger than if a solid. ,copper rod
were used, and of course sueh a construc-
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tion 'is also somewhat cheaper. The two
wooden poles supporting the antenna
are mu,ch larger around and ,stiffer than
neiessary to support a structure of this
,size, but they are essential to prevent
the aerial from swinging.

If the aerial should ,swing it would
change the height above ground slightly
and this would affect its capacity. Such
a capacity change would cause a shift
ot a few me'ters in wave length, and while
it would not he so important while ,send-

itg at 3180 meters, it can easily be s,een

that proportionately it is much larger
when compared with 107 meters.

Counterpoise-No Ground
The building sheltering the transmitter

is loeated a short distance to one side
allowing the counterpoise to eome direct.-
ly underneath the eenter of the antenna,
gFeatly increasing the rradiating eIIi.
cieney of the system. The 'counterpoise
is ,eomposed of a large number of con-
tluetors running underneath the aeriai,
but well insulated from the ground. This
network of eonduetors is all ,eonneeteC

together and is used instead of a grouriil
on the transmitting set.

The aerial is eighty feet high and sirty
feet in wi'dth at the top part of the fan.

To seeure maximum radiation and min-
imize ,shield,ing, the transmitter is 1o-

eated on level ground, a mile from tlie
nearest building.

The oseillating syst,em of the trans-
mitter is ,o,f the eonvention.al co,upleC-
type in whieh the frequency is eontro,lled
by a tuned e,ireuit rather than bv the
aerial eircuit. This greatly reduees the
possibility o,f frequeney ehange due to
the swinging of the antenna in the wind.

Fading is Reduced
O'f eour,se, if the frequeney shifted, it

would mean that the reeeiving stations
would no longer be exa,e,tly in tune, and
this would eut down the loudness anrl
produee fading. This is a point worth
thinking ahout on an ordinary reeeiving
set. If your own aerial is allowed. to
swing in the wind very mueh, it will rle-
tune your ,s,et and eause apparent fading
of any distant s,tation you rnay be re-
eeiving. The remedy is to tighten up your
wires and guy the poles so that thc
aerial will not swing mueh, even, in tu

high wind.

, The primary ,eoil eonsists of one and
one-half turn,s of eopper ribbon two
inehes wide, and this is tuned by an air

cond.enser mad.e of aluminum pla,tes three
feet square. An air ,cond.enser is used in-
stead. of the conventional mica or plate
glass. In solving the problem of a spacer
for these plates that would not iloreak

d,own, the use of very ,thin hard rubbe;'
strips was decided upon. Power tubes
are of the water-co,oled type, and are eon-

nected. through a pump to a large cooling
radiator, whieh insur€s an uninterrupted
water su,pply. The entire unit is sus-
pended on springs.

Air as an fnsula.tor 
'|

Air is u,sed as 'the insulator instead of

the usual mi,ca or glass, for the following
reasons: Any so,lid insulator, or di-elec-

tric as it is ,called, has a small loss eaeh

time the curr'ent reverses, and it can be

readily seen that even if the ,loss per re-

versal or cycle is very small, yet when it
is multiplied by nearly 3,,00'0r,00,0, cycles

per second, the result will be fairly large.

Air, on the other hancl, has no ,losses

whatever, and so the air condenser is

much more efficient for this very high
frequency.

The modulator tube is water-cooled,
and it is ,connected to the same co'oling
system as the oscilla,tor. The speectrr

power amplifler is a 2,50, watt rad.iotronr.
and, h,ecause of the intense field frorvr
the oscillator and its associated ap,para-
tus, it is shielded by a copper box to
prevent r,egenera,tion and the resulting
loss in quality. All wires conne,cted to
the amplifier are shielded, and the linr:s
to the studio and control room are co\,-
ered with lead and buried. to prevent the
radio 'signal from get,ting baek into the
input circuit.

-: -s'

No (( A" or (8" Batte,ries
The power suppty to the plates is not

furnished by ((8" b,atteries a,s more than
101000 separate cellls would have b,een re-
quired to furnish the 1,5,,00i0, volts needetl.
In,stead. is used a ree'tifier something like
the ,ordinary T,ungar, which you will see

used. to eharge storage batteries. The
difference is mainly one of si,ze. fnstead
,of eharging 'a battery at six volts, it
furnishes 30 kilowatts orf power at 15,000
volts. fnstead of "A" batte,ries speeial di-
reet current generators are connected to
the filaments. By this means the ripple
eoming from an al'ternating current
souree is suppressed.

TEACHING ENGLISH
It is highly" impo,rtant ,that a, ibroad"-

casting is,tation &n.rourlrcer choose his
words carefu,ll;r,. Iretters are oocasionally
re,ceived f rom foreign-rborn people who

explain bhat they are list'ening to rad.io
announ,cem€rts f,or the purpose of per-
fecting themselves in English. A F'rench
Canadian 'recently wr,ote to the General
Electric ,Company, o'What I admire most
about WGY is, your announ'cer. I{is pro-
nounciation ,is mo,st perfe'ct; I get every
w,ord distin,etly an'd re,ceive, in this man-
ner, good lessons in English, a language
which f learned only fr'om b,o,oks."

FREQUENCY IS CHANGED
Continued. from Page Lz

these two frequencies .as limits. It i,s

seen at on,ce that if a receiver is to re-

spond. to th,is m'odu'lated w&ve, it must
not tune so sharply as t,o give a d'ifferent
intensity to the different frequencies in
this band. If it amplifies the 8,00,000

cycle part of the wave 100 times, when
in tune with it, it mus't give practically
the same ampli'flcation up to 8011,0,00

cy'cles,and d,own to 79,910,0'0' cy'cles.

Musical notes contain frequen'cies as

high as 4100,0' or 41500' ,cy.c,Ies pe,r se,cond.

The receiver must theref'ore have a b,and

of uniform response 8,000' or 9,0,00 cycles
wide. ft need. not, however, have a band
any wider than this. This is the limit
to whi,eh the sele,ctivity ,of a 'br,oadeast
rooeiver ,can be earr'ied, and to which it
should. be carried, if we are to be arble to
choose between broad easting stations at
will. Each station uses a different nomi-
nial frequency, and these n,ominal fre-
quen,ei'es may be 10,000 cyc,les apart, s,o

that '8,s the waves Yary up and down
4,0'0'0 or 4,500' ,cy,eles eaeh si.de of fihe
nominal ,frequency, they will no't overlap
each other.

Until ,the a'dvent of the super-hetro-
dyne receiver, nothing even approaching
the degree of selectivi,ty just described
eould be ,obtained. Thus it was that we
of,ten heard. ,two and three ,stations at
the same time, and were unabl,e to eli-
minate 'a por,r'erful nearby station and
listen to ,m,or,e distant ones. In the
super-hetrodyne receiver, however, we can
atta'in this remarka,ble degree of sharp-
ness of tun,ing. We ean sqparafe s,ta-

tions that differ by less than one per
cent in frequ,ency an'd., yet not d.istort
the mus,ic rby cutting off the side bands.
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Tuning in with a Neutrodyne
Don't Start Changing the

Condenser
CRAINE

IYeutralizing
By E. J.

It is nearly as simple to operate the
Neutrodyne Receiver as it is the average

set, even those employing only one or
two main controls. To get the d,,istomt

station,s it is necessary to know only a
little mor;e than to get the stations that
are near at hand.

In operating the Freed-Eisemann type
of Neutrodyne Reoeiver, the following
p,oints must be observed. f,or the highest
efficieney.

l-The Aerial
The d imension,s of the aerial are di-

rectly re,sponsible for distance, selec-

tivity, and volu,me. As a rule, the high-
er the ,aerial the greater the distan,ce
obtainable with it, the longer the aerial
the greater will be the volume from it.
I{owever, it should not exceed. 100 to
120 feet.

When the aerial is the proper height
and length, the problem is selectivity, or
the ability to cut out all but some one

distant station. If there are no broad-
casting stations within thirty-five or
more miles, the high aerial is the be'st,

but when the set is installed near a
broadeasting statio,n, it is often nece'ssary

to cut the aerial d.own to increa'se selec-

tivity. For all round, results in con-
gested. districts 75 feet i,s a good length.
This measurement is from set to the fur-
tirest end of the aerial.

La,mp Cord for Aerial
On aceount of its neater appearance

and flexibility, on an inside aerial, single
conductor lamp eord is preferable to an-
tenna wire. It is' important that at, no
time (whether the aerial is inside or
outside ) should the aerial loop back on
itself. It should keep going away from
the set in one direetion.

X'or eleetri'cal reasons, when installing
an aerial it is best to keep the lead-in,
or wire leaving the aerial, away from
the b,uilding. This is of great impor-
tanee when the building is of ,steel ,co,ns-

tru,eti,on.

Do not forget to scrape
from the wire at the point
prefera:bly solder joints.

?-The Kind of Wire
An aerial that has but a single wire

has a slight dir'ectiona'l effec't. Stations
in the direction of which a single wire
aeriarl is rpointing (open end of aerial )

witl not come in as 'strong as will sta-

tions from the other end,.

Strength as w.ell as electrical resist'-

ance must be taken into co'nsideration

when one is 'chosing a wire to use for an

outside aerial. 'stranded hard- drawn

No. 14 copper wire, untinned, is most

satisfactory. It is preferable to use the

same wire to the point where it enters

the ,building, af,ter whi'ch a porcelain

tube or approved window lead-in strip
should. be used.. Leading from the- in-
side to the set, lamp eord. is appropriate.
Wherever the aerial might eome in con'

taet with parts 'of the building, glazed

porcela'in insulators 'should tbe installed.

3:The Ground Wire i
rX'lexible lamp ,cord can al'so b'e used

for the ground wire. IJsually, the water
pipe is the best groun'd, If the ground

lead is too long, over 30 ifeet, it will not

act as a goo'd ground 'but rather as a

counterpoise, and will not affe'e't the
oper,a,tion of the set to sueh a great ex-

tent. It is not .a good. pra'ctiee to run
the aerial and ground lead s in elo'se

prorimity and parallel to each other.
Better results will be obtaine'd. if they
are separated at least six inehes or more.

Fig. 1. Hook-up Showing Neutralizing Condensers

the insulation I When an outside aerial is used, it is

of ,contact and 
I 
necessary to use an approved lightning

I arrester.

g,-"P4lancingl'

Quite often a man' is call'ed- in to ex-

amine or give advice on a set that is not

operating pro:perly. Usually, the advi'ee'

is to change the electrical value o'f a cer-

tain part inside the oa'binet. This device

is called. a n,eutralizing condenser and'

should neuer, und,,ar anA cons'ide'rat'ion

ulwteaer, be tamp'ered' wi,th. See Fi,gure'

1. Before leaving the factory each neu-

tralizing condenser is adjusted per'ma- 
::

n,ently with type 20'lA tubes and onee

properly adjusted, it need never be re-

aaio.t"a, no matter what ty'pe of tube

i's used.

When it is taken into consideration

that the primary and seco'ndary eoils

also belong to the grid and plate c'ir-

cuit of a tube, and that the capacity

existing between these tw'o' coils is much

greater than the capacity of the tu,loe

alone, it is apparent that the little
capa.city differ,ences existing in different

4-Do Not Use a LooP
As the Neutrodyne set has not been

designed for a loop, a" loop is not rec-

ommend,ed, unless it be separated at least
six or more feet from the ,set. This pre-
vents the tend.ency of the tubes to f all
into oseillation, due, to an electro-
magnetic effect of the loop in its relation
to the ,coils of the set.

r-i
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tubeg are not sufficient to warrant chang-
iog an a'djustment made by exp,erts un-
der real operating cbnditions.., It is ex-
tremely difficult to adjust these conden-

'sers in this make of set unless the seal
is broken, and breaking the s,eal breaks
the guarantee.

The owner of a X'r,eed.-Eisemann Re-
ceiver need not be alarmed. at the para-
graphs on neutral ization, as trouble
from this source i,s very remote.

are exceptions to this rule. In time, a
tube wears out and requires renewing,
even though the filament lights.

7-Rheostats and Jacks
Rheostats play a part in distant r,e-

ception and they should also be varied,
until the press,ure on the filaments is
just 5 volts. This is their most sensi-
tive point. The amplifier rheostat is
used to regulate the flow of curr,ent to

? h!-D

N EUTROSTA6E
OETECI03?

TUBE

I s-r AU Dto
JACK

DETE,CTOR

JACK ,

the filaments of the two radio and two
audio amplifiers, and. the detector rheos-
tat for regulating the detector tube only.
These controls are seer in X'igure 2.

The Jaeks are receptacles into which
the phon,e or loud speaker ptug is to be
inserted. X'or head phone reeeption the
first or ,se,eond jack is prefera,ble. Thi,s
also applies to extreme distant reeep-
tion. Stations within 1,000 miles can
be tuned in directly on the loud speaker
by using the third jack. A litile experi-
enee is requir,ed in using this method..

$-D'alS
There are three main dials on bhe

X'reed-Eisemann l{eutrodyne set. These
are: Antenna tuning dial, first neutro_
,stage and se,eond neutrostage.

X'or the fir,st and second neutrostage
the following dial settings eorrespond
elosely to wave lengths as follows :

l,st and Znd Neutrostage
Wave Wave

ANTEN N

TUNER

\

AM PLIFIER

TU BE5

\

A ls_r
NEUTROSTAGE

2{DAUDIO
J ACK

6'-Va,cuum Tubes
It is so,metimes recommended that the

owner of the set use th,e ,same typ. tub,e
thro,ughout. This applies also to the de-
tec,tor tuibe, the one in the extreme right
as one faces the set. ,S,orfre owners of Neu-
trodyne s.ets are using a soft tube, UV'-
210,0, as d.eteetor, but e>qperience indieateB
that a hard tube often gives as good and
more uniforrrl result,s.

In testing oqt the relative efficieney
of tub,esr tune in a, fairly weak station
and have the phon,e plug in the first
jack, using the last two tubes as spare,s.
When the station is tuned. in, change
eaeh tube around. After changing each
tube, readjust the tuning dials as well
as the rheostats until, the greatest
volume is obtained. on the weak station.
Then put the phones in the seeond jack,
keeping out the last tube as a, spare to
test out the second last tu,b,e. fn this
way def,e,ctive as well as noisy tubes ean
be eliminated and new ones substituted
for them.

The life of a turbe is from 1,000 to
2,00,0 hours e,onstant use, although there

Fig. 2. Names of Neutrodyne Controls

Piul Lensth
14. . 27,5

15.. ....278
t7.. ....286

64..........469
74.... .. ....484
75.. .. . .492
92..........509
88. . .. .. .. .. 5qZ6

94.. ....546

Note that the antenna tuning dial set-

ting is not shown. The characteristies
of the aerial govern the setting of this
dial to a ,eertain extent, and it will be

necessary to arrange a table from the
settings of a few nearby stations in or-
der to choose other wave lengths with
this dial. This dial " bears a definite
r'elation to the wave length of stations
to be reeeived, and the wave length is a
guide to the prop'er sdtting of the dial.
High wav-e lengths will be repres,ented
tby high dial readings and low wave
lengths by low dial readings.

For the average broad.cast listener a
description of the meaning of the term
"wave l,ength" is not neeessary, and
should not he coriifused with the d.i,s-

tanc,e a set is ,capable of receiving. To
,be specific, if 492 m,eters be the wave
length of a station in New York and
als,o that of a station in ,California, both
will be found on the same dial number.
If the read.ings on the dials do not com-
pare to within a very few degrees with
thg tarbles listed above, it is not an in-
dication that the set is at fault, as no
two sets will be exactly alike, due to
constructional d,etails, etc.

9'-Operation
When you want to pick out a distant

station, and. it ,operates on a wave length
of say 5'4,6 meters, the first Step is to
consult the radio program of the news-
paper to find out whethe,r or not that
sta&io,n is due to rbe on the air at the
time.

Plug your phones in second. audio
jack, bring up the rheostat to the proper
operating point and set first and seeond
neutrorstage dials on 94. Now slowly
turn antenna tuning dial over its en-
tire range. If nothing is heard,, t y
various combinations of the neutrostage
dials, but all eom,bination,s to be within
one or two d.egrees. If unsucce,ssful, try
other stations.
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Troubles in Soldering Radio W.ires
Hout to Make a Good

Ioint---What Flux to (Jse

By '\[r. S. STAI\DIFORD

A very good tool, weighing elose to
r)no pound, was made by the writer from
a one-inch round. copper [,&re its shank
being from a poker and the w,ood.en

handle obtained 'from an old ibroolt. In
ord.er to do good work in ,so'ldering, five
things are essential. The point of a

solde'ring iron has to -be coated with
s'older or "tinned,r" as it is termed. by
men who make a ldving d.oing this wrork.
Att portions to be united together must
be made very clea,n, eirther by scraping
with a piece of a 'sharp knife blade kept
for this purpose, or flled or rubbed with
emery cloth-whichever method proves

the handier to the novice.
In ordinary elasses of small work, sueh

as soldering one wire to anotherr ,or

sheets of metal to other sheets; the
heat of the soldening iron itself must
be suffi,cient not only to melt the s'older,

but also to raise the temperature of
the metals to be joined together, so

that firm and lasting junetions are
made.

Don't Get It Red Hot
Do n,ot let your iron get too hot, that

is, red.-hot; as in cases of the latter kind,
it will not take any sold.er at cll.
Lastly, it is always essential to keep
the iron well "tinned" at all times, so

that when a person wants to use it, the
device will be ready and you will thus
save time by not having to re-tin it.
As new ironrs sold in the hardware
st,ores are in the rough state, with no
tinning upon their points, illost of them
also having no hand.le, which has to be

bought se'parately, it is ne,cessary af,te,r

a, handle is put or, to smoo'th its four-
sided working faee and point with a,

mediurn coarse file so as t.o make the tin
stick to ,it.

To tin these sides and. point proceed.

a's f ollows : Put the iron in .a clear red.

eoal fire which is not giving off any
smoke. Heat it, until it is nearly red.-

hot. When it has the right degree of

heat, the solder will melt instantly when

it is applied to the surface of the iron.
At this stage if it is held. about three

inehes away from the palm 'of the hand,

the heat given off from the hot metal
may be felt. This will serve as & guide

f o,r fu,ture heatings instead of touching

s'older to the rtool.

How to Tin the Iron
Have some powdered. rosin together

with solder on a, b'oard. or an aluminum
pie pan ('ordinary s,older d.oes not stick
to alum'inum), then quiekly brighten'one
faee of the soldering iron with an old

file or a pieee of sanrl,paper tacked. on a"

block of wood, and then rub it rapidly
into the rosin and so,lder mixture. The

surface of the hot eopper bit witl be

found t,o have taken ^ 
shiny coating of

solder. Repea,t this proeess with the

other sid.es until they are tinned. If it
should happen 'tha't a, soldering iron re-

fuses to take a tin coat, heat the eopper

bit a little hotter, but not red -hot; file
its f'&ce and rapidly rub it on a, lump
of salammoniae 'to remove any grease,
,then plunge into the rosin 'and solder
flux. A ,few trials will enable &ny one

to do goo'd tinning work on the iron.
Onee the nose of an iron is tttinned"

it will remain s'o, provided it has not
been overheated so as to burn ofr the
sold er or eause it ,to beeome alloyed
with the eopper. This c&n easilY be

seen by it,s surface turning very r'ough

and btrack. In oases of this kind, file and

re-tin.

Flux is Important
Having coated. the tool with tin, the

next thing is to use it on the wires of
radio outfits, it ,loeing presumed that
the noviees at solder,ing have pra,e'tieett

this kind. of work on other pieees of
wire, before trying it on their ins'tru-
ment wireis. A desciripti'on ,of fluxes and

their aetion will be gone into, as fluxes
play a most important par,t in solde,ring

work. The main reason fo,r using fluxes

T ARGE numb,ers of pensions through-
t'r out the llnited. States and Ca,nada

are m,aking and installing their own
sending and re,ceiving sets; the vast ma'
jority being "new to the gamer" have

trouble in getting firmly soldered joints
that will remain united. It is of great
im'portanee to the working of re'ceiving

and broadeasting outflts, tha,t a, clear
path f,o,r electri,oal energ'y (which at its
best ie very weak, owing t'o distanees
traveled) should be provid.ed so that no

bazzing sounds due to loose connections
are heard along with the srignals, there
being enou,gh trorible oecasionally en-

countered in the radio field without
adding any from this source.

A Knack to Soldering
tSoldering wires on variorneters and

other parts is easy, onee the knack of
handling 'a soldering iron 'is learned. It
is much ,betrter from a praetieal stand.-

point f or those w,ho have never done

work of this kin'd, to try it on some

spare pie'ces ,of eopper wire, twisted. to-
gether and not conne,cted to any radio
apparatus. This will enab,le them
finally to do tfl, neat and lasting job on
their new radiorphone set. Soldering
coppers or irons ,as they are termed.,
range in weight frrom at, ,few ounoes to
several pounds; they e,o,D be either made
or ibought, as preferred. Both light and
heavy irons have their advantages and
disadvantages. Light ir'ons are easier to
handle, but lose their temperature very
qui,ckly when compared to ,the heavier
variety. The ability to retain heat as
long ,as possilble, expedites the work as
it altrows of a number of joints to be
fastened together, be,fore the iron gets
too eold and has to be reheated. Thus
rrerX r,a,pid work ,c,an be done wirth a
reas,onably heavy i,ron. One weighing
about three-quarters or one pound
(shank and handle not being includ.ed
in the weight ) witl be ab,out right for
ratlio work.
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in ord.er to m,ake flrm joints that witl
not 'become loose, e>lists in the faot
that a thin film of oxide always forms
upon all brirghtened. surfaees of met'als;
this oxide is ,eaused. by the action
of the air. Fluxes disso,lve'and. p'revent

any further oxide forming, and. by thus
preventing the additional formation of
'oxides, allow ,the solder to stick directly
to a,metallic body, instead orf to an oxide
film which, sooner or later, allows all
joints to come a,part.

Twisting the Pig Tail
To sold.er twisted. or "pig-tail" wire's

on v,ario-eouplers, untwist them and
s,crape any insulation off 'of the end.s

and bfighten with emery or sandpaP€r,

also eoating them with rosin flux, tak-
ing ca,re not to get any of the latter on

the insulation or other parts where it
is not needed. Heat the ir'on in a, gas

or eoal fire until it ha,s acquired. the
right temper'ature, when the solder on

its tinned sunfa'ce will be observed to
m,elt; this sho,ws it t'o 'be hot enough

to do good. work. Remove it fr'om the
fire, give it 'a quick rub on a pieee of
old earpet kept especially for the p,ur-

pose, and. t'oueh it to ^ bar of sold.er.

A drop 'of the latter will ad.here t'o the
iron and can be conveyed. to the wires
that need uniting. Hold the ho,t eopper

on the wires' junction, and as soon as

they are hot enough, the solder will
leave the iron and flow over the wires'
surfaee. Remove your iron but do not
disturrb 'the joint until the solder has
se,t, which will be shown by a" sudden
dulling of its s,urface. It may be nec-

essa/rJr to add. more solder to the joint;
in this ease, add more flux ,&rd. put on
another drop of metal.

Aluminum Aerials
Some radio fans use aluminum wires

f,or theilaerials and tty t,o solder the
joints with ordinary "half -and -half" tin-
ne'rs' so,lde,r and then wonder why it does

not stick to the wires. Aluminum is
one of the most difficult o,f all metals
to s,older, f or the reason that &r in-
soluble ,oxide forms just as quick as it
i,s reiloved. For this reason a special type
of sold,er is necessarJr and 'as a matter
of fact, any aluminum soldering job is
much harder to do than the usual kind
which i:s used for 'co,p,per, ete.

If possible, a radio f an who d-esires

to use an aluminum wire aerial sho'uld

have a wire of such ilength that it will
re,aeh the bind.ing posts of his se't with-
out any sold.ered conneetionB in it.
Should ttr,is be impracti,ealble, then re:sort

will have to be rnade to a, soldered

"le'ad-in" wire. If this work is done

with a" solder and flux of the fo'rmula
given in this ,artieler aluminum w,ireg
may be soldered with the least amount
of ,trouble. The formrula f or this
aluminum s'older is 79 per cent. tin, 2'0'

per cent. zinc and I per cent. alum'inrlm.
This ,metal ean b,e melted in an iron
ladle over a hard. coal fire. " Use 'a dry
grooved board having a slot cut in it the
thickness of a lead peneil. Stop up b'o'th

ends with dty wooden plugs and pour
the hot rn etal fr,om the iron lad.le into
the grooves. .

The flux is composed. of equal pants of
stearie acid and rosin, melted. together
and werll stirred. A rbar of comrlr'or yel-
low la'und.ry soap melted up with a suf[-
,cien't amount of rosin s,o as to make a

mixture that ean b,e spread. on with &

stick, will also make a good. flux for
aluminum.

i[Iea,t the plaee on the wire with an
,automatie blo,w t,orch which ean be

bought cheaply aL any hardware st'ore.

Thes,e devices use den,atured" alcohol and
give a very hot flame, so they are just
the thing for aluminum work. When
the solder is observed to melt (which
differs fro,m the ordinary variety in t,hat
it flows more sluggishly ) , then quickly
nrb .the hot surfaee with flux and tin
well with the sold"er, t,aking care to
harre plenty on s'o as to exclude the air.
Keep pushing the solder backward and
forward. , This removes the ,oxide an'd.

prevents ,any more from forming. When
bo,th wi,res are thoroughly tinned., wirtd
one over the o,ther in the usual manner.
Then heat the joint again and" apply
rrr,ore flux and solder s'o ,&s to eover both
parts well. In a,luminum soldering work
it is better to have each wire well cov-
ered with a plentiful suprply of sold.er ,$o

as to exclude mois,ture. This solder will
,imprart a strength to a jo,int ne'arly equal
to the naetal i,tself. An aluminum sol'
dering bit will be found t'o work mueh
better for soldering alurn-inum than a

copper 'one, although, the latter ean be

used. succes,sfully for aluminurn work.
Joints on outside aerials should be

painted with several coats of asphaltum
varnish, so &s to keep out the moisture.

REGULAR SIZES FOR "B'' BAT-

TERIES.

A specia'l eommittee will rbe appointed
in rthe near future by the Bureau of
Sta,irdards 'at Washington und.er the di-
re,ction of Mr. G. \M. Vinal. This corl'
,mittee will consid.er making recommenda'

tions as to the ,size and performance of
'3s8" 

'batteries. Nine different dry bat-
tery manufaeturers, tw,o telephone ,corr-

pan,ies, the Ameri'can Railway Assoeia-

tion &nrd. nine government bureaus are atrl

rco-operating with the Bureau of ,Stand-

ard.,s to attain this €rd.

It is de,sired to devel'op a standard
,me,thod of testing, so that batteries will
be rated in the same way. As is well
known, the capacity of a battery 'depends

considerably on the speed with 'which

the charge is u,sed up. If the battery is

allowed. to stand on the shelf f'or a year
iloefore ,it is used, it naturally has lost
ou conrsid.er,able rpart of its charge. But,
aside from this, even with fre,sh bat-
teries, the arnount o,f e'le'c,tricity which

can be use'd out 'of it d'epends on the

size of the ,curren,t. If a heavy 'curreni
is drawn ,from the cell, the total ea-

pacity witl be eonsiderably less in pro'
portion than if the disicharge is at a,

lower rate.

The a,ver,&ge ccB" ,battery is usually
rated in mitliampere hours. This is like
the ampere hour 'rating of a s,torage bat-
tery, exeept that milliamperes are used

'instead. of amper€s. Of course' a, milli-
ampere merely means tha't it is 1/1000

of a,n a,mpere. The reason for rating it
in this way is that the currenrt 'drawn
rfrom the 6aB" rb,attery in operating a
radio set is about one or two milli-
a,mperes. For this r,easor it seems

logical to use this unit in speeifying &

capaci'ty.

The ordinary small *F-" battery'coTl-
tains ab,out 700 milliampere hours, while
the large one will run as high as 2500

to 3000 milliampere hours.

It ha,s been decid.ed fl,ot to demand a

"noise" tes,t on b,atteries, as practi'cally
all the reliailo,le makes are now so free
f,ro,m the u,ndesirab,le ,fearture of 'making
n'oise in a set that the test seenr,s super-
fluous. The ,eom,mittee has been requested.

to adopt a s,tandard set ,of names for the
vairious ;sty,les an'd. sizes of "8" baitteries

so that it will be easy to su'bstitute one

make for another if d.esired.
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IJrHE Superdyne hook-up is proving
r rather popular and many people
are inquiring just how it works as no
radio transformer is used, and yet radio
frequency a;mplification increases the
signal strength and range considerably.
We ;&r€ showing a simplifie'd hook-up of
a two tube set, which has a consid.erab'le
range when adjusted. correctly. Although
only two tubes are shown, namely, a ra-
dio amplifier ;&rd detector, either one or
two states o,f audio oould be added to in-
cre,ase the loudness of the signal and
then distant stations could be brought
in on the loud speaker.

Secret of Superdyne
The essential part of this particular

set, and one that is made use of by vari-
ous manufacturers, is the tuned. im-
pe,dance. By "imped anee" is meant the
combination of the inductance coil and
the condenser, and it is called "tuned"
because the condenser and preferably
the inductance, are adjustable for wave
length. This impedance unit is con-
nected. between the plate of the first
tube and the *8" battery. As will be

seen from the diagram the plate is also
conneeted to the grid of the detector
tube, so that the amplifled oscillations
eoming ,fro,m the first or audio f,requency
tu'be, are impressed directly on the grid
of the d.etector.

The reason this idea is better than
conneeting the aerial directly to the de-
tect'or, is that the rad.io amplifier in-
creases the strength of the signal some
three or four times before it gets to the
detector and it is this feature that in-
creases the range which this radio is
able to cover. It might be asked. why it
is neeessary to use the impedanee at
all. In the first plaee the c'F" battery
must be eonneeted to the plate of the
first tu,be, or else there will be nothing
t'o foree the eurrent to flow through it.
But if a straight eonnection were mad.e

direet from the "8" battery to the plate,
then that wire would aet like a short
eircuit ,for the high frequeney, beeause

the radio rmaves eould go out from the

capacity and inductance. When oscil-
lating at this special frequency the oon-

denser and coil are said to be in reson-
ance. One of the peculiarities of t a

parallel resonant cireuit is that waves
of that partieular frequency will not
pass through the combination. The two
units being partners, as it were, absorb
all that particular vibration that comes
along for themselves, and do not let any
of it through. So in this set, if we wish
to ,tune to 36,0 meters s&X, i'f we adjust
the 23-plate condenser so that it, to-
gether with the induetanee will tune to
360 meters, which is the equivalent of
833 KC. (833,000 eycles ) then this fre-
queney eoming out from the plate of the
first tube will have nowhere to go ex-
eept over to the deteotor tube. Sinee
it is five times as strong as it was be-

.-\
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Radio Amplifier Without Transformer
R"g ener ation IYot S acrif,ced
in This Tuto Tube Hoolt-up

By OTIVER D. ARNOLI)
plate through this wire direct to the
((8" battery and in such a case no volt-
age would be i'mpressed. upon the grid of
the detector; but ,by putting in the eom-
bination of inductance coil and con'den-

ser, this cond-ition is remed.ied..

When a parallel connection is mad.e of a
eoil and a c,ondenser and the values are
adiusted eorrectly, then the eombination

| *iif oscillate at a certain frequeney,

I which is decided by the values of the
I
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Radirc Frequency Hook-up-No Transformer

fore it went through the first amplifier,
it will give large volume at the detector'

Of course, it is necessary for the 6cB"

hattery to pass current to the plate, but
this current being direct and not alter-
nating has no trouble at' all in going

through the ind.uctance. In other

lvor,ds, the impedance or combination of

condenser and coil acts like a strainer,
and holds back the 360 meter wave, so

TACK
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I that it has to run to the detector grid.
Notice that the primary eircuit from

the abrial to ground is not tuned. It is

adjustable from two to six turns as

wound. on ;flu tube ab'out 3% inches

diam,eter. Using the larger number of
turns it gives louder signals, but 'makes

the set less selective. In case there is no

local station going to cause interf,erence,

it is set to ahout six turns and left
I

I 
there. But if a local station starts up

i and starts to blanket the station you
I

lwant, then by cutting down the prima-

I 
ries to two or three turns, the set b,,g-

I 
comes mo,re selective, although it re'

i duces the volume of all the stations.

I fne seeond.ary is wound on the same

I 
tube as the primary, an'd. if desired., may

l,be a eontinuation of the same wire.

3o
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2? I_fi iii* l;?
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A N experiment to determine whether
l' L it is possible to hold a club meeting by
radio, with all members seated comfort-
ably in their homes, has ,been tried out
successfully hy am,ateur radio fans at
Dallas, Texas. The meeting was carlled
to order by the ,president, motions ,car-
ried and a'll business transacted with as
much ease .as though the me,mbers were
gathered in one room.

The idea was coneeived by members of
the West Gul,f Am,ateur X'one Club which
organizati'on was started recently by lo-
cal representatives of the Ameriean
Radio Relay League, the national asso-
eiation of radio telegraph amate'urs.
Practically alfi member,s have installed
radiophone transmitters in their homes.
Due to 'bad weather, the suggestion was
made that the members hold their meet-
itg "in the air". rNotices were sent to
all club memb,ers, ,suggesting a wave
length of 19,0, meters.

At the appointed time all members
were 'at their sets, when the presid.ent
started up his radiophone and called the
meeting to ord.er. The roll w&sr ealled
by the secretary, and, as their names
were spoken, the members picked up
their mierophones and answered. ,,pres-

ent."
As each set had been earefully tuned.

in advanee, all rnembers of the elub
could hear everything that took place.
Amateurs in nearby towns had been in-
vited 'qto attendr" and it was interesting
to hear the voices of these out-of-town
members, si'nce they seldom had the time
and rfacilities to attend the regular meet-
ings.

The 'session lasted more than two
hours, and met with sueh general ap-
proval that it was voted to hold subse-
quent "ether meetings" every Sunday
afternoon thereafter. The rbroad east
listeners in Dallas have been invited. to
listen in on these occasions.

This sch,eme seems to have a large ap-
peal to the wives in the Neighborhood.
As they ean get their husbands to stay

American Radio Relay League
Attending the Club at HoTne
I{eut Directors Announced, by League

at home and attend the club at the same
time, they feel that it is a, great im-
provement. What the husb,ands think of
the innovat'ion has not yet rbeen reported..
So far the poker clubs have not been
found adapta,ble to this ,scheme.

NEW DIRECTORS ANNOUNCED
BY LEAGUE

The names of the new d.irectors of
the American Radio Relay L,eague
were announced. to-day ,by the executive
commiftee at the A. R. R. L. headquar-
ters at lHartford, Conn., followirrg offi,oiul
,,court of the ballots from all divisions
throughout Norrth Ameriea. Because of
its position as a ror-corrmercial asso-
ciati,on and the democratie nature of
its constitution, pe,culiar to an organi-
zatio,n of the kind, it is required. that
the direct,ors be selected by the mem-
bership

Between 15,00,0 and 16,00,0, ballots
were distributed and in several divis-
ions rather strenuous eampaigns were
wage,d lby the suppor,ters of the ,cand.i-
dates. After & oomp ete survey of the
votes east by the league's membership
in the United ,states and. Canada the fol-
Iowing men were declared. officially
'elected:

Atlantic Div,ision*George L. Bidwell,
Washington, D. ,C.; Central Divisior-
'Clyde E. Darr, Detroit, Mich.; Dakota
Division-,Cyril M. Jansky, Jr., Minn,e-
apolis, Minn. ; D,elta Division-Benjamin
F. Painter, 'Chattan,ooga, Tenn. I East
Gulf Division-Harry F. Dobbs, At-
lanta, Ga.; Midwest Diyision-L. Boyd.
Laizure, Kansas City, Mo.; New Erg-
land. Division--Ge,orge H. pinney,
tSouth Manehester,,Conn.; Northwestern
Division-Karl W. Weingarten, Ta,coma,
Wash.; Paeifie Division-Allen ,H.
Barboock, 'San X'ran,eiseo, Cal.; Rocky
Mountain Division-paul M. Segal, Den-
ver, Colo.; R,oanoke Division-W.
Trea,dway Gravely, D,&rville, Va.; West
Gu,lf llivision-Frank M. Corlett.

A. I[. Keith Russell becomes a, d.,iree-
tor through his ele,ction as Canadian
General Manager of the A. R. R. L. Al-
though Cana,da is divided into ,several
operating divisions, it is represented on
the ,board ,by this office created in the
league's new cons,titution. The election
of the f,oregoing candidates be,comes ef-
feetive July I, LgZ4.

The 'annual meeting will be convened
by the Pres'ident, Iliram percy Maxim,
of Hartford, Conn., the latter part of
Jul;t.

SHORT WAVES FROM FRANCE.
Radio amateurs of the United

States and Canad,a are listening for
test signals from the Eiffel Tower in
Paris, through special request to the
Ameriean Radio Re,Iay League fr.om
'General X'orrio, director of telegraphs
for the. French Governmen.t.

A speeial short wave radio transmit-
,t,er has b,een installed at the tower for
this purpose and reports of reeeption
by amateurs of North Ameriea under
varying weather,eonditions are to he.
sent to the A. R. R. L. and.. ,forwarded.
to the French Govern,rrert.

During his r,eeent visi,t to paris, where
the fnternational Amateur Radio Union
was formed, Ifiram perey Maxim,
President of the A. R. R. L.n learned. from
General F,orrio that his Government was
desirous of obtaining the the co-opera,-
tion of American amateurs.

The object of these tests is somewhat
similar to that of the Bureau of
Standards when it undertoo,k to colleet
d,ata on fading with ,the assistan,ee of
amateur stations. The department of
t'elegraphs of the X"rench Government,
however, is partieularly d.esirous of se-
'euring information on the strength and
range of shor,t wave rad.io transmitting
equipment.

For further
Ameriean Radio
ford, Conn"

particulars address the
Relay League, dt Ifart-



READING A HOOK-UP
A NYONtr who gets very far

z r with radio, sooner or later
has to try to understand what the
lines of a hook-up mean. It may
be a simple set, starting with a
crystal and a single coil, and if
this is as far as the reader gets,
he will probably understand the
connections the first time he sees
them; or at the other end of the
scalO he may find a nine tube set
which perhaps has reflex and re'
generation up its sleeve, and if he
is able to understand this diagram
after an hour's study, he will be
doing well.

Some hook-ups are much easier
to read. than others, even when
they refer to the same circuit. In
the first place the symbols should
all be standard. For instance, a
telephone is represented by a cou-
ple of circles, joined by a curved
line. A battery is a long light
line side of a short heavy one.
These signs are easily recognized
after a few minutes study and' should cause the diagram reader
uo trouble.

Cross Overs Are Bad
Most diagrams show the wiring

in such a way that there are a
gootl many lines crossing each
other. This makes the diagram
hard to read, and there is also the
danger that a mistake may be
made as to whether the two
wir.es crossing are supposed to
be eonnected or insulated fro,m
each other. It will be noticed that
the diagrams published in Ranro
PnocnESS are singularly free from
cross-overs. For instance, take the
hook-up of the ultradyne on Page
19. The same scheme of connee-
tions has been published many
times before, fls it is not particu-

larly new, but it usually is wired
in such a way that the diagram
shows a great many crossings. In
our hook-up thesre have been re'
duced to a very s:mall number.

'Some cross-overs are unavoida-
ble in a complicated drawing. It
is much easier for the eye to fol-
low a, straight line than one that
has a lot of curves in it. That is
why we have adopted the latest
and best convention of drawing
wires straight, even though they
cross each other. The older
scheme was to put a half-circle in
one of the lines where it crossed
the other. In order to show that
two crossing lines are to be con-
nected together a dot is placed on
the junction, but even this is not
considered the best form, as it is
quite possible that a draftsman
might make a mistake of omitting
the dot, which w{ruld mean that
the lines crossed without connect-
ing. To avoid this trouble the best
practice is never to draw four
wires eonneeted so that they all
eome together at a single point.
fnstead, two points are shown
near each other and one wire joins
the main line at each of these
points. When this convention is
followed out it is much easier to
read the diagram, since a straight
line with a ((T'" eonneetion at the
side always means the wires are
joined, whereas two straight lines
crossing each other mean a real
cross-over without anY eonnee-
tions.

We invite our readerst com-
ments on this form of diagram.
We shall adhere to it in all cases
except where a contributo,rts
sketch, using the old seheme,
reaches us so late that it can
not be corrected.

PAYING FOR PROGRAMS
O'ne of the big questions of the

hour, which is being much dis-
cussed in the press, is where to get
the money for the music or who
shall pay for the prograqs. At
the present time about all the
artists who sing and play in the
studios of the big broadcasting
stations are receiving no compen-
sation f or their work except the
thought of the pleasure they are
giving to their thousands of listen-
ers, and also for the advertising
they get from having their names
broadcast to the public by studio
announeers. Of course, speeches
by eminent men also go unreward.-
ed in the monet ary sense, and it
is doubtful whether such speakers
seek any pay.

There seems to be a general in-
dieation, howeve,rr that these eon-
ditions will not continue indefi-
nitely. Many of the more famous
artists, who do not need the extra
advertising they get from radio,
are refusing to appear before the
micr.ophone unless they ,get some
sort of tangible returns. Of
course, there is always a host of
those who are not so well known
and who possess eonsiderable tal-
ent who are glad to have the
chance to show what they ean do
to the listening publie. They know
if they ean please their radio au-
dience that they will have oppor-
tunity to advance faster in their
chosen profession.

But there is also evidenee that
the broadcast listeners are de-
manding a higher and higher qual-
ity of eoneert. A year ago almost
anything . in the way of musie
would do. But let some of the per-
formanees of last summer be re-
peated at the present time and a
quantity of hissres in the form of
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objecting post cards will greet the
broadcast director the next morr-
ing'

If the tendency of the public is
to want better and better music,
and, on the other hand., those able
to give the best music show an in-
clination to withhold their ser-
vices, unless they are Paid, it cer-
tainly looks as if the time were
coming soon when the Programs
would become an expense to the
broadcasting stations.

Even +ow the cost of running
a sending station is bY no means
light. One of the oPerators gf a

medium-sized station in the East
recently testified. that he was
spending $12;,000 Per month on his
station, and this did not includ"e
any salaries to professional talent'
How long will the Present sta-
tions be -willing to sPend- such
sums when theY are getting no di-
rect returns from their efforts ?

Four Classes of Stations
At present those sending 

- 
out

radio 
^*uY be divid-ed into four

classes. The fi-rst contains the
government statiorsr city stations
ind ed.ucational institutions, who
would have no idea of trYing to
collect any money from listeners
from the verY nature of the thing'
The second. class would embrace
all those who have various ser-

vices to Perf orm to the Public
which ar€ in no waY connected'
with the art itself, such &s news-
papers, electric generating ltu-
tions and the like. This class
would probablY hav-e no interest
in tryittg to charge their listeners'
as their idea is merelY that of ad-
vgrtising their services so that
they wiil build uP a favorable
popular opinion. If theY attemPt-
6A- to collect f or such broadcast-
ir.rg it ytould in a larg'e measure
defeat the o'bject for which theY
are- working.

The third class would comPrise
the manufacturers of radio sets
and parts. Their principle eon'
eern, of eourse, is to sell their
nroduct and if they are able to
impress it on their listeners that 

i

therr arq the first in the field alonq 
i

their own lines they will benefit 
I

r^ |gieatly in expanding their trade, j

but it is a question whether therr I

should be expected to furnish free
entertainment to any one who has
bought one of their sets or parts.
They would certainly be justified
in collecting pay from their listen-
ers if it could be done conYen-
iently.

The fourth class is made up of
radio dealers, stores and repair
shops. They do not manufacture
parts, but they are interested in
selling them and it is rather nat-
ural for people in the immediate
vicinity of such stations to think
of them as being the logical place
to purchase their supplies, but, of
eourse, their sphere of interest is
somewhat limited, as in general it
would not be expected that a eus-
tomer would trav,el more than a
few miles to any one store doing
broadcasting, if other equally
good but silent stores were consid-
erably nearer. Such senders, too,
would seem to be entitled to com-
pensation for their serviees.

Try and Get It
Almost everyone seems to agree

that these two latter classes are
reaso'nable in their wish to collect
something which might be called
rental for their service to the pub-
lic. But, as the popular expres-
sion has it, "Try and get it."

produce it so that it sounded like

broadcasting will realize what a
teruible state of affairs would be
created u'hen a lot of special ap-
paratus must be added to get the
concerts. Besides, there will un-
doubtedly be a lot of enterprising
experimenters who will turn their
talents to constructing a radio
pass key which will unlock the
music of these new special broad-
casting stations. No, such a
scheme does not seem likely to be
the right one.

Begging for Funds
Perhaps tlie most promis,ing

suggestion has been that radio
operators be asked to contribute
to a national fund to pay the ex-
penses of broadcasting. In order
to get the various listeners to send
in their subscriptions every so
often a lecture will be broadcasf,
explaining the need of collecting
funds and asking for contribu-
tions. It would seem that such a
proposal might have some chance
of succ€sis, at least at the start,
but it is our own opinion that it
would not work indefinitely.
When it is realrzed, that the aver-
age human being is somewhat Lazy
( we know we are ) , so that it is too
much of an effort to write a pos-
tal card telling our favorite so-

Our Own Suggestion

There have been several sug- lpraoo how much we liked her sing-
gestions made. One is that the lirg, then it stand,s to reason that
government tax all sets and return i*u are not going to flsh out a b0

l_Proportion to the broadcasters. lcent piece once a month, wrap it
this seems a, rather poor scheme, lup in a mailing card and *.oh it
as it would be very hard to work 

1 
to the broadcasting station. IIn-

and quite unponular. Another I doubtedly the lu"g,u number o,f
sugges,tion has been to use special 

I 
listeners would have plenty of

sending apparatus, which witt mix lgorA intentions, but thty would
the music up in such a way _that lnrobably be only used for paving
the ordinary radio set would re- | stones.

a O'hinese orchestxa ptaying bag I W. rvill now offer our o,wn sug-
pipes. Special radios would be I 

gestion as a solution of this diffi-
rented &t, say $2.00 per month, I 

culty. It is well known that when
which would naturalize this music I 

uty organization has a tag day,
and make it come out real Ameri- lalmost every man, woman, and
ea,n J azz. Already such a system I 

child s€er on the street that
has been worked out in the labo- lafternoon is the proud wearer of a
ratories of one of the big eom- I 

tu$. trt is not so much that each
panies, and it seems to be practi- lnerson feels that the eause is good,
cal from the operating point of lbut he thinks ever)rbody else be-
view, but again this metnoA is llieves it is a good one and is a lit-
beset with difficulties. Any one ltle bit ashamed to be seen with-
realizing how much trouble is I 

out the evidenee that he,has eome
give_n by radios in general when 

i 
across with his own eontribution.

rvorking with plain every-day i Con'tinued on Page 23
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Explaining the Second Harmonic
A Further l*pronernen,t on Moior
Arrnstrong's Super - Heterodyne

By VANCE

Making It Irregular
The easiest method o,f making the

wave irregular is to comb'ine it with
another wave oscillating at almost the
same speed. Since the two are now
nearly together, but not quite, they will
fall into ,step and then out o,f step, and
then into ,step again. It is like a, fel-
low and a girl walking along a sidewalk
together. The girl takes rather short,
quick steps, and the man 

"beside 
her, with

his longer legs, makes his steps slower,

of phase, they hinder or subtract one

from the ot'he,r, and the result is not the
sum but the difference of the two.

Getting back to our broadcasting, we

have two oscillations through the same

coi'I, fir'st, the outside wave, which we

want to hear, and second, the I'ocal wave,
which we have intentionally tuned to be

a 'small amount out of t'une with the
first. As iust explained, this will cause

the result that the two will be flrst in
phase and then out of phase.

2Ta HE Super-Heterodyne, or "Super-
I II,et," as most people now call it, is

undoubtedly one of the best sets ever put
out; that is to s'&/: when it works. As

built by the,commercial radio factories
the adjustments are made directly before

prlacing it on the market, and ,so it be-

comes a very easy radio to o'perate. But
as built ,by the ord.inary amateur the
preliminary ad.justrnents are somewhat
numerous, and .the result is that the in-
experienced. amateur does not usually
make a success of this design.

Hearing a Clock Stop
,Have you ever 

'b,een 
in a room with a

fiairly large clock, and suddenly heard it
stop ? IIp to that time it was ticking
regularly and its very regularity made
it unheard. When you,entered the room
d.oubtles's, you did not even realize tlhat
the clock was there, but if it happens to
run down when you are nearby the sud-
den s,top in its regularity is much more
marked than the noise of the ticking it-
se,If. This might be said to r'esemble

the basic principle of the super-
heterodyne. If we have a, regular radio
wave striki.ng our set, it witl operate an
ordinary detector, if it is loud. enough,
but if it comes too f'ar a distance, it
may be too ,faint to be reproduced by the
set. ff we can introduce a certain fo'rm
of irregularity into the wave, it will then
come through the rad,io and be heard.

Fig. 1. Rope Vibnates as

although they both travel along side by
side. As you watch them going down

the sidewalk, you will notice they are in
step, but a short d istance further on,

they have fallen out of ,step. Thi's ac-

tion of their ,feet in being fir,st the same

and then opposite and then sarte again is
called in electricity, "getting in and out
of phase." Instead of saying that the
two waves are in step we ,say they are

"in ph&ser" but it m,eans the same thing.
When two oscillations are in ptrase, they
help each other and add up thgir effect,
but when they are just opposite, or out

The number of times that this in and

out takes place may be found. by sub-

traeting the numrber of steps or oscilla-
tions that one takes from the number
taken by the other. Thus, if our fellow
and gir[, in going a certain distance,
have taken 5'0 steps for the one and 56

for the other, they will have ,been in and
out ,of step 5,6 minus 50'; or six times
in going that distance. Or if the man

should speed up his feet and ,walk 62

step,s in the same time, again the num-
ber of times they got in and out of
phase would. be 62'5,6, which again equals

Fundamental

PAYING FOR PROGRAMS
,Continued from Page 22

Now it is well known that the
average f an is proud of his ,set

and likes to invite his friends in
to hear how much better his radio,
operates than those of any of his
neighbors. Suppose an associa-
tion were formed of national:
broadeasters, and this associati,on
issued monthly tags or labels
which might be affixed to a radio
set ? These tags could be sold by
radio stores and the like f or 50
cents or more, aceording to the in-

clination of the purchaser. Each 
I

one would. bear the name 'of the
month prominently. By doing a
little propaganda work in the way
of speeches over the radio the
condition could easily be brought
about that no radio listener would
dare invite his friends to listen to
his' set unless; it' earried' the
monthly tag, showing that he had 

i

done his part to pay for the talent. 
INo one likes tb, be called a 
I

"cheap skate,t' and rather than 
Irisk 'being thought the , ,rr.€?,rrest 
I

man in the world almost everY- [

one would overcome his laziness
to the extent of paying his month-
ly 50' cents and getting his tag.

There are at present nearly
3,000,00;0 sets in the United
States. ff most of them eon-
tributed 50 cents a month or $6.00
a year it would place a fuAd of
from' $10,000,000 to $15,000,000
annually in the hands of the pro-
gram ,directors to get the very
best: talent. This would put a
stop, to the rather mediocre music
which is'oftentimes put on the air
at pres,ent.



24 BADIO PBOGRESS JuNn L, L9P;^4

6. That is, it makes no differe'nce which
is going faster; it is always the larger
number minu's the small'er which repre-

sents the numher of times this action
takes place. The regular name for this
f alling in and out of step- is "'b,eats."

Thus we say that in the above illustra-
tion there were six b'eats.

as shown in Fig. l. This is like the
fundamental of a violin and give,s out
the ,basic note. By speeding up the line
twice as fast the vibrations break into
two parts, each 15 long, as seen in X'ig. 2.

This is the second. harmonic and gives
a note on the vi'olin exacttly an octave
higher. In the same w,ay the third har-

Fig. 2.

In the s,ame way the number of beats
in a ,receiving set is 'equal numerically
to the differ,ence in the speed of ,oscilla-

tion of the two waves. If one comes in
with a frequency of 1,000,000' cycles per
second, and the other oscillates at a

speed. of 1,03,0'r'0,00 cycles, then the beat
note will ,be, Ir030'r000' minus 1,00'0,000

equals 30,000 vibrations per second.. This
smaller number of waves per second is

much easier to use in a, receiving set
than ithe high ,frequency. This particu-
lar point will not be explained here, but
will be treated in a later article, as the
second. harmonico which we are describ-

irg, ' 
d oes not emter into the ahove

theory.

Harmonics Are Higher Notes

When a, violin string viibrates it al-
w,ays divides in such a way that there
is a whole num,ber of parts to the string.
The main tone, or fundam,ental is caused

by the string vibrating as a whole. The

center of the string goes back and. forth
and the two ends are fixed.. But, besides

thi,s, other notes are prod.ueed at the
same time, and it is the conr,bination of
these ,other notes that gives the violin
its particular tone or timb're which
enan'Ies the ear to reco gnize that it is a
violin and not a piano. The fundamental
may afiso he called. the flrst harmonic,
although the latter name is not usually
applied. The ,second harmonic is caused

by the string vibrating in two equal
parts. Here the center and two encls

are st'ationary, and. the flrst and third
quarters ,of the string are in mo,tion.

This can be s,een easier hy trying it
out with a el'othesline. Suppose y,ou

take a lin,e 30 feet long and swing it
around. so that it vibrates as a whole,

as Second Harmonic

monic go,es three times as fast and is
caused by the string vibrating in thr'ee

equal parts, and so f orth, up the line.
The highest harmonics usually heard. in
ordinary rband. instruments are the ninth
and. the eleventh.

In the matter of these vibrations elec-

tricity and. music are alike. I,f we have

a rad.io wav,e oscillating at 500,000 times
a second., then the second. harmonic will
go twice as fast; i. e., 1,00'010'010. Llaving
f ound out what the second. harmonie
means, we will now show how it is used
in the new rad.io sets.

Beats in a "Super-het"
As we have ,d,escribed, the whole e,s'

sence of this ,form of radio lies in the
fact that "beats" are ,produced between
the incoming signal and the ,local wave
generated ,by the oscillating set. This
local wave is prod.uced. by the oscillating
tube in the radio set and must go at
sucih at speed as to cause something like
5,0100,0 beats per seeond. Some manufae-
turers u,se a higher speed, and some a

lower, the limit usually loeing from
20,0'00 to 100,000.

The older ,forms of super used. a speeial
separate tube to cause these loeal oseil-
lation,s and then ran the eornbined waves
through the detector to pick out the
beats. But the latest model uses the
same tube for deteetor and. oseillator.
The most o,bvious way of eonnecting up
suoh a eombination tube is ,shown in
X'ig. 3. The eoil and eond.enser 3'C" are
us,ed to tune to the ineoming wave. This
will have a frequeney of 1,0100;0,00, eycles,
if it happens to be a 30'0, meter station
that we want to hear. In the grid. lead
is a" rad.io frequeney transformer, with
an adjustab'le ,eond.enser 1C2" eonneeted

Rope Oscillates

across the secondary. The primary of
this transformer is in series with the
plate, This is qne of the conventional
way,s of producing regeneration or feed-

back in an oscillating tuhe, and the
frequency at which it will oseillate is
determined. by the ad.justable capacity
"C2," This tran'sf'orrtr€r is usually in
the form of a variocoupler, and ,by turn-
irrg the rotor the amount of feedba,ck,

and. so the violence of the oscillation may
be ea,s,ily oontrolled.. By adjusting c(C?"

to give an oscillating speed of 1,050,000

a beat note will ;be produced at, a speed

of lr0i5'0r000, minus 1r000,00'0 equals
5,0,00'0, which is what is desired. The
sam,e tu,be acts as a, detector, and the
output here shown as going to a tele-
phone may be further 

. amplified by run-
ning through intermediate frequency
amplifiers in the usual manner.

This Hook-up Hard to Tune
The trouble with this connection is

that it is very difficult to operate. The
two ,frequencies ar,e so close together
that it is almost impossible to make
them operate in a stahle and ccinsistent
way. It will ,be seen that it is always
easier to make a big change rather than
a small change in such apparatus. X'or

instance, it is easy to cut a foot off a

boar.d that is too long, ,but when you
try to eut off one-sixteenth of an ineh,

right away you get into trouble. Or if
you want to pass an automobile whieh
is traveling at 20' miles an hour, you
ean shoot by at 25 without giving it a
tho'ught, but to try to pass it at 211 miles
an hour requlir'es much more eareful ad"-

justment of y,our aecelerator.

Second Harmonic the Solution
Thi,s is where the second. harmonie

eomes in. It has long been kn,own that
an .ord.inary vacuum ,oseillator not only
produees a strong fundamental note at
the frequeney to which it is adjusted,
but also gives out a very pronouneed.
seeond harm,onic going as deseribed. at

Fig. 3. Old Scheme of Coupling
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I

twice the sp,eed. So the ingenious idea 
I

was trie'd out of adjusting the oscillating 
I

cir,cui,t not ,at l;0'5'0',000' cycles, but ut 
IOI'['Ul,Il'Lr IIUU 'AV Ir'Ltra-''vr'vLrLt vJ wrvDt' vqv

just 'one-half this, 52'5,'0100, and. then

using the second. harmonic to produce the

beats. It is found hy exp'eriment that
this ide,a works out beautifully. There

is no trouible a't all in tuning two circuits
as far apart as 1100'0',000 &rd 5'2'5,000'

Since one is going nearly twice as fast

as the ,other, it is like the above auto-

mobile passing the other at 40' miles an

hour instead of 2l miles an hour. Such

an adjustment can Joe made easily and is

perfectly stable. The further 'a'dvantage

is trhat while the older seheme, turn- j

ing either the (6tC" or (('C2" d.ial caused' 
I

a slight ehange in the other eircuit, by 
I

the new scfireme 'they are entirely inde- 
|

pendent.

Doubil.e Speed EasY to Get

It m,ay be asked what precautions are

necessary in using the second harmonic ?

Fortunat,ely, there ,are no points at' all
which have to ,be looked out .for. By
making ((\C2" or the vari'ocoupler coils

large enough, the speed of oseillation i s

eut in two. It must be notieed, though,

that the fr,equeney varies at the square

root an,d not as the fi,rst power of the

eapaeity, and" so the eondenser or the

coil must be m'ade to have four times

the value that it had before in order to
get twiee the wave len,gth. Onee this
ch'ange has 'been made, ro one eould' pos-

sirbly tell fr'om tlhe operation of the set

whether 'it was the :fundamental or the

seeond harmonic that was being used to
eause the be,ats, nor is there any trouble
in getting the oscillating tube to give

out a, second harmonie. All ordinary
oscillating tubes seem to give out this
double frequency just 'as easily as they
do a single one. This is fortunate be'
cause it means no additional ,apparatus

of any kind is required.

Hooking Up the Set

We are now ready to sho'w trhe hook-
up of the six tube super heterodyne.
Looking at Fig. 4, the loop is tuned by
the adjustable condenser, '{Clrtt to th'e
ineoming wave, whieh we assume to be

& 300 meter station, and ,so oscillating
at il speed of l,'000,000. This wave is
inepressed. on the grid or input of the
first tube, which is r,eflexed &s a radio
amplifier and also a fir'st intermediate
amplifier. The radio frequency comes

out of the plate circuit amplified and

goes to the prima,ry of transformer "T1,"
and from there through by passing con-

denser (qC4" to the ccB" 'battery. The

secondary of transformer 66TI" puts the
amplifled ra,dio wave on the grid of the
second tuloe, which acts &s an oscillator
and arlso first detector. It will ,be seen

that the ptate of the second tube runs
through the primary of oscillation trans-
former c(TL" through the by-pass con'

denser d('C3" and the $8" battery. The

secondary of ('T2" is connected. through
drTI" to the grid. This .makes a very
powerful feedback and sets the second

tube into powerful 'oscillation. The fre-
quency of these oseillations is governed

entirely by adjusta'bl'e condenser " C2."

Reolo-blsr
lNtERr"l_EptATE

Tg

Fig. 4,. Modern Super Hook-uP

m,ediate amplifier. This further ampli-
fied. wave comes out of the plate through
the primary of "T2," which it d'oes not
affect, ,since it is now at such a long

wave length; then to the PrimarY of

"T4," which is tuned to this frequency,

and so to the '(8" battery. The second'-

ary of 6(T4" is connected to the grid of
the third" tube, which f orms the second

interm,ed iate stage. Fro'm there on the
hook-up is not shown, 'as it is the stand-

ard supe'r-hetrodyne connection. That
is, the f ourth tube is the 'detector, and

the fifth and sixth tu,bes comprise two
ordinary stages of audio amplification.
These Adjustments Made at FactorY

Alt the ad,justments just mentioned
are ,made at the factory with two excep'

Adjusting Second Harmonic

Thi's condenser is adjusted until it has

an oscillating speed (in the illustration
on receivin g a, 300 meter wave ) of 525,'

0,010, The second. ha,rmonic, of course, is

going at double this r,ate, or 1,050,000

cy,crles. ,Sinee the ,secon'd tube is getting
this frequency and at the same time the

11000,000 cy,cle wave fr'om "Tlr" a beat
note of 1r0,50,0'0'0 minus 1,00'0,00'0 'or

50,000 will rbe produced in the detector
and. sent out the plate to transformer
(6T3." This interm'ed,iate frequency will
pass through the primary of transformer
KTt" without ,any effeet, ,sinee it i s

tuned by cond,enser KC?X" to the much

higher vibr,ation. This intermediate 'fre-
quency going t'hrough the primary ,of
((T3" causes a more powerful wave of
the same speed. in the 'secondary eoil
(shown in the diagram just a,,bove the
letter t'T" 

) , and so ie im,pre'ssed. on the
grid of the first tuibe as the first inter-

Oscrut
FrRtr Der,

S eco nr o lrureR-
f"t E ur A TE Srecr

bions. These are condenserg (5'C" and

'1C2." After the set is ,in the h'and.s of
the user, these two d"ials are the only
controls which are turned. to pick 'out
one or another ,station. The user of this
radio may be quite ,ignorant of what is
going bn in the set and still he will have

no trouble in making the ad justment.
He merely rotates dials 'cC" and KCt"

until he hears some station.

A fine adjustment is obtained by shift-
ing one or ttre other dial a small amount
b,ack and. forth. Onee a stati'on has been

reeeived with a" eertain pair of dial set-

tings it will always eome in again at the
same place.

The "super-het" has 
^ 

great ma,ny

advantages which are we,ll known and

will not be d.eseribed. here, ,but all the
good things which may he said. about the
ordinary set using a separate oseillator
also apply to this seeond harm'onic modi-
fi,oation, whieh has been deseribed above.

,l

'"rjlrrn.,. E
---
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Some Sendirg Station Stories
WHERE WJZ MUSIC COMES 

I

FROM 
I

T N the various voting contests which 
II have b,een held from time to time, orre 
I

of the most popular kinds of entertai"- 
|

ment has proven to be d'ance musie. This
seems to appeal alike to the high brows,
who ,prefer a large proportion of operatic
selections, and also to the man in the
street, who does not know the difference
hetween an ovei"ture and the sound.s
he'ard. when the orchestra is tuning up.
A feature of the program from WJZ,
New York, which is heard ev,ery Tues-
day and Friday, is the Alamac Orches-
tra. This collection of artists plays

guesrs 'the name of the son'g, the kind of
instrument upon which it was played,
and figure out ,tu clever &rrsw€r to the
qu,estion in the title. Mueh to the sur-
prise of both the or'ehestr,a and WJZ,
,the ra'di'o fans have caught on to the
'game, each Thur,sday bringing more than
400 ,gu,esses in the first m,ail and the
totals swelling to more than three times
that numb,er e,ach we,ek.

FRENCH FROM THE AIR
As part of the ehildren's hour pro-

gram, beginning at 6 :30 every Friday
evening, WGY, the S,chenectady, N. Y.,
broa'dcasting station, is offering chil-

dinner and dance music under the leader'
ship of Paul Specht. Our picture shorvs

the ensemble of the orchestra as a

whole, also Mr. Specht himself.

'C,ontests and puzzles are running
Mah Jong a close raee this season,
but few of them have inspired. the radio
audienee to the effort which that in-
eugurated. by frving S,elzer ,and his C;afe
Boulevard. Orchestra, in their w,eekly
W'ednesduy bro,ad,east's from WJZ, has
erous,e'd. The eontest is simple in the
extreme. but gives exeellent oppo,rtunity
f or the exer,eise of subtlety and wit by
the listener. Ea,eh WednesdiaX during
the regular broadeast pr(o,gram one
player gives a solo of a few rbars of some
porpu,lar son,ei, the title of which is in the
form of a question ; the listeners must

, dren's stories in F,ren,ch by Aime Le
I

I 
Blan,o. Mr. Le Blanc is a dire,ct descend-

I 
ant of Daniel Le Blan,c, who settled in

lAr'cad,ia (Nova Scotia)in 165'0, and whose

I family story is irtr'mortalized. by Long-

I f"tto* in the poem, "Evangeline."l^
The introd.u,ction of Mr. Le Blanc ,on

the 'children',s program a few weeks ago
brought ,congratulatory telegrams, tele-
phone calls and a great m,any letters to
WGY. Many of them we,re from French
people, and others fr'om those who are
studying X'ren,ch and who found the
stories exeellent instnr,cti'on'. X''r,ench-

'C,ana'd'ians were parti,cularly enthusiastie
with the new .children's feature.

Mr. Le Blanc was born and educated

in Paris. He was graduated from Col-

lege Chaptal and Elco,le Normale Supe-

rieure, and in l:9 12 w&:s sent to Persia
by the Frenah goverinment as profes,sor
of science. During the war he .s,erved

in the engin,eers eorps and was dis-
charged in 1919 as a lieutenant.

In l'923 he eame to Schenectady as
re.sid.ent representative of Cie Franeaise
Tho'mson ,I{ouston at the General Elec-
tric Company. Telling to his own chil-
'd.ren the wonderful tales and stories
f,amiliar to French 'ehildren suggested
the idea of br'o,adcasting the s,tories. Mr.
Le Blanc will welcome suggestions from
his listeners f,o,r othe,r stories.

NEW YORK TALKS TO SAMOA.
American Vi,ce.Consul Quincy F. Rob-

erts at Apia, Samoa, 73,0,0 miles from
New York, reports the reception of
WEAF's program from 7: 18 p. m. to
7 :50 p. m. on X'"riday, March L4, which
was from I :48 t'ci 2:,zZA a. m., New Yo,rk
time. The spe,c,ial progr,a,m of Paul
Whiteman was being broa,dcas,t on this
oeieasion. This ,is the first time that &n

uninterrupted progr&m ha,s ,been received
,from such distance over land and water.
The equipment used by Viee-Consul in
C,harge Roberts .eonsisted of a single cir-
cuit regenerative receiver with two
stages of audi'o frequen'cy amplifi,cation.
I{is antenna is a, single inverted. L, 80

'feet high and 150 feert long.
There is six and o'ne-half hours time dif-

ference between the metropolitan broad-
casting station and the receiving point in
the far Pacific. The previous long dis-
tan,ce report at this point w&s the recep-

tion of & ,Chi,cago station 7 45 miles
nearer.

The detail,s of the program eent t,o

WEAF by Mr. Roberts indicate that not
only was the 'orchestra heard, ,but so'lo

n,umbers recognized, as well as the clos-
iog announ,cerrr,ert, includ,ing a summary
of the program for the duy following.

Station WEAF does not attempt long
distanee reeor,d,s, b.ut it has reeeived re-
ports consisting of eomplete logs of its
pr'ograms for more than 20 minutes, in-
cluding idenrtifi'eatio,n of announcements
and musieal numbers from sueh points
as Cape Town, 'South Afriea; Buenos
Aires, Argentina, as well as Samoa. All
,th,ese reeords were suffiiciently c,ompleto

to 'admit of su'bstantiation without doubt
that WBAF was the station which Tr,t
received.
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The hook-up appears on this page' The

23-pllate eonden,ser is placed in s'eries in

the aerial to give fine tuning. Coarse

tuning may be accomplished by adjust-

ing the number of turns in the coil. This

may be a spiderweb eoil with taps, or it
may be a single slide tuner. The plate
circuit runs through the variometer to
the phone,s and ((8" battery, and' the

amount of feed,back is adjusted by turn-
itg the rotor of the vario'meter. While

this set will work quite well, it is some-

what more difficult to adjust than the

kind. which uses a variocoupl'er, since the

amount of 'feedback depends on the set-

ting of the variometer in a rather irregu-
lar fashion; a,lso it is quite a, squealer,

and eare must be used in adjusting, or

it will destroy the pleasure of neighbor-

Norn: rn this section the Technical Editor will answer

ques,tions of general interest on any raclio matters' Any of

our readers -uy ask not rrnof€ than two questions, and if
the subjects are of importance to most rad-io fans they will
be answered, free of charge in the magazine. If they are

euest,i,on. please give hook-up for 
I 
and. the vertical height 'stands for tl:

denser, and coil ?

Ansuter. If this set is to ,be mad.e Inecting the capacity and the dial setting

non-regenerative, the variometer may 
I 
will be straight. If, however, the plates

be omitted, but since it will work con-

we are showing the connections, as such' 
i

."

o ,t 50 :ls

DlAl 6tTtlN(iS

Straight Line Condenser

cireles, then the line will be wavy. It
will be notieed that at both ends of the

line there is a slight eurvature. This
is caused by the fact that it takes a

eouple of 'degrees at €&ch end of the dial
before the rotating plates start to mesh

into the stationary ones.

RADIO PROGRESS
8 Temple St. (P. O. Box 728)

Providence, R. I.

ing ,listeners.

Quest'i,on. What is meant bY d"

straight line 'eondenser ?

Answer. As the rotor of a, variaible

condenser is turned. from z'ero to one

hundred the eapaeity inerea'ses. In
many condensers this increase is some-

what irregrrlar, sinee turning say five
degrees will add more eapaeity &t 'some
parts of the seale than it will at others.
In the straight line eondenser, the
amo,unt of capacity increases regularly,
as the hand.le is turned.. If ai plot is

mad.e on regular square ruled. paper or
co-ordinate paper, as it is often called.,

then the h,orizontal d.istanees are laid
off to represent divisions on the dial

of speeial interest to the questiorrer al'one, 91- i-f * personal
unr.*"r" is desired, a charg6 of fifty cents will be made for
eaeh answer. Ttris witl "ititl" 

the questioner to a personal
;r;;;; Uy letter. However,_ if the qirestion- requires consid'-

"t"nfu 
e"i,eri*ental or developmenf,-work, higher nates will

be charged, which may be obtained upon application.

Quest'i,on. Ifow much water should be

put in the storage batterY ?

Answe'r. A storage ,b'attery should be

inspected about onee a month in winter

and twiee a month in sum'mer to see

that it has sufficient water. The water

leaves 'the cells partly through evapora-

tion and partly through the electroly'tic
action on the eharge. This action is

caused. 'by the eleetrricity breaking up

the water into its two parts, oxygen and

hy'drogen. These two gases bubble up

through the tiquid and out of the vent

eaps. The re,ason that the battery should
be inspected 'oftener in summer is be-

cause the higher temperature causes the
water to evaporate quicker. When nee-

essary it is well to ad'd enough water to
each cell to b,ring the level about a quar-
ter inch or so a'bove the top of the plates.

Continued on Page 28
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Quest'i,on. Can a Tungar be used on
direct eurrent ?

Ansuw. No, & Tungar will not work
exeept on alternating eurr,ent. It is used
to change alternating into d,irect current
and. if the service you have is already
direet, there is no, need. to try to ehange
it. fn such a ease y,ou ean charge yo,ur
uL" or 6dB" rbatteries directly from the
electrie light wires by connecting a re-
sistanee in series with the batteries.

Quest,i,,on. How is a volt meter con-
neeted gn a set so that it will read. the
(cB" battery voltage continuously ?

Ansuter. All that is necessary is to
run two wires, one from the plus of the
volt meter to the .,F_" battery plus and
the other from minus to minus. Ilow-
ever, we do not recommend leaving the
meter in circuit all the time as it takes
as rnuch current to operate the meter as
is used. by several va,cuum tubes. It is
much hetter to insert ,to switeh or pre-
ferably a push ibutton in series with
either wire. When a read.ing is desired
y,our button rrr,;ay be pressed and theu
released again.

Question. What is the capacity of an
ordin,ary dry cell ?

Answer. Most dty cells contain 20'

ampere hours. This is enough to operate
a, WD- 11 or WD-12 tube for about 7 5

or B0 hours. Three tubes will 'light for
a little less than one-third this time,
Three dty cells in series will work a

UV-I99 tube for a,bout 300 hours, or
thre,e tubes for 90 hours. It is not rec-
ommended to use dry cells with the UV.
200 or the UV-201A, since they use so

much energy in lighting the filaments.

Question. Please puhlish a, single
tube hook-up using one variometer and
no va,rioeoupler ?

Answer. Sueh a, diagram is shown
here. Aside from the tube, phones, bat-
teries and fittings the only requirements
are one 23-plate .eondenser, one vari,o-
rneter and a eoil, which may be wound. on
a spider web form, or may be a honey-
comb coil already made up. If a spider
web ooil is to be wound, about 6'0, turns
would be u,sed, and tap,s brought out 'at
turns No. 3,0, 40,, 50 and 60. These taps
will give the eoarse ad.justment for
wave lengths. The '2,3-plate conden'ser
is eonne,eted. in the 'aerial and gives fine
,adjustment f'or tuning. If the rotor is

connected to the aerial and the st'ator
to the grid., then the hody capacity ef-
fect will be minimized. Ary kind of trlbe
can be used but the WD-l f working
on a single dry cell, is recommended
for this hook-up. An ,o,rdinary 6 ohm
rheostat ,will ,control the filament cur-
rent. A single bl,ock of 22% volt is
right for the (68" battery. Regenera-
tion or feed 'baek is controlled by the
variometer in the plate eircuit.

This set ean be made up very cheaply
and has only two contr'o,ls to aecom-
plish tuning. It will have a range of
1,00,0 miles, if used. with a good. aerial
a1d ground.. If desired, one or . two
'audici amplifiers eould rbe added instead
of the telephone and good loud speaker
aetion will be had..
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T AM an advocate of simplicitY in
I rad.io. I believe in accomplishing sat-

isfactory results with a minimum num-

ber of parts, and also helieve that in
time radio appar,atus will perhaps be-

come as cheap as my steadf'ast friend-
the Dollar Watch. If wrapping paper

were satisfactory, I would pa'per all my

rooms with it rfor the sake of cheapness.

But this is not radio.
If the construction inform,ation hererrt

is f ollowed carefully one can make a

good, radio receiver at the low cost of

$9.30, which represents the prices I paid
for a v,acuum tube, I dry cell, I '.8" bat-
tery, ,and a pair ,of eheap phones. All of
the parts with the excepti'on of the
above mentioned. can be constm,cted fro'm

odds and ends lying around the house.

Dutch Cleanser Box
Procure a car'dboar'd tu,be or salt box,

even a "Dutch Cleanser" box will do;
and if it be the latter, cut the tin end.s

off evenly. ,Most every family has an

old, disciarded electric door bell or buz-
zer whieh has ,been ,previously removed
for reasons of raising a 'family of
roaches instead. of announcing callers.

If Jrour household does not contain
one, the corner hardware or electr,ical
man has lots of old ones that have been

removed. from apartments. He will give
you one or charge a nickel, as my deal-
er did.

Now get y,our thinking cap on and
hunt f,or the following:

1. Battery cap nuts from old dfy
eells. ,

Z. Washers with hole for ordinary
size serews.

3. Spring magazine elips, the kind
used. on newsstands.

4. A tin cocoa box, or any tin box.
5. Baseboard, 5x7 in.r. and % to 3/a

in. thi,ck.
6. Wood panel, 7xT in., a'bout y4 in.

thick, and straight.
7. Wood serews, % to % in. long.

The Cheapest One-Bulh Receiver
This Costs ffig.30, Includ,ing Set,

inehes
in each

Tube, Batteries und, Phones

BY CLARENCE H. \ffEST

You are now ready to assemble.

Screw the wood panel to the "baseboard
and. bore two holes on the upper right-
hand corner f or the aerial and ground

binding posts. The size of the holes

must flt the screws. On the right side

of panel bore three holes; these are the
(cB" hattery post and c( L'2 ,battery posts.

In the lower right portion of the panel
bore two holes about one 'B,rId one-half
inehes ,apart. T,hese are for the phones.

The f ollowing construction data is f'or

the apparatus to be mounted on panel

and baseb.oard.

Fig z

Figs. 1 and 2,. Detail Views

Bulb Socket
Take the f our sPring cliP magazine

holders and bore a hole in each end, then

bend up at right angles. Place your bulb

on the 'baseboard with prongs resting on

the plane and mark with a peneil the

eract po,int where each ,prong touches

the board. Now screw the c'lips directly
over the markings. Do not screw tight-
ly, as a wire will have to be led- from
ea,ch pron,g later on in the construction.

This is your bulb s,ocket &nd eaeh clip
holds a prong of the bulb in a vise grip.

Grid Condenser
Cut two hardwood bloeks two

square, and' on one bore a hole

corner.
From the t,in box eut two pieces one

inch square with ^ lng or extension of
tin extending out. See X'ig. l.

On the unbored block place one plate
and over this place a piece of waxed.

paper or writing paper two inches

square, followed by the remaining plate
with its lug in opposite directions.
Screw the bored hardwood block down
firmly. You now have the grid con-

denser with a capaeity just about right
for a It/, volt tuhe.

Tuning Coil
Reneove the wire from the bell mag-

net coils and 'also save the two binding
posts on the bell or bazzer, f,or these will
be your aerial and ground posts on the
panel, and may be attached at any time.

On one ed,ge of the cardboard tube
punch three ho,les and. weave the wire
through them, leaving eight 'inches or so

for eonnections. Wind 80r-inch turns on

the tu,be &nd fastened as deseribed for
the starting.

A tapk at each edge will hold the tube
to the baseboard.

Variable Condenser
Proeure ^ piece of ,brass pipe two

inehes long with 'a diameter of from two
up to three inches. A ,smaller piece of
pipe the same length 'must also be pro-
cured. This should be 'a loose fit.

Over the smaller length o,f pipe glue
a, strip of linen writin,g pa,per ahout' 2/,
inehes wide an'd fold the edges inside the
tube. Also fit a, rubber oord. or wood

bloek in one end, and to this in the
eenter fit a long maehine serew, bolt,
ro,d, or & piece of large ,gtauge wire.

The larger tu,be is to be mounted on

the ,basehoard with the opening f'aeing
the panel. It ean be held in plaee by
four bent-over nails.

The smaller tube is plaeed within it
and. the point marked on the panel '&t
the rear where the rod touches. A hole
is then bored in the pane'l t,o allow the'
moving rod to eome through. This is
for the purpose of moving the smaller
brass tube within the larger one, which
varies the ,eapaeity. A wire is led off
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from .each tube for connecting this con-

denser in circuit. See Fig. 2'

Rheostat

These can be purchas'ed for 25 cents,

but for those who do rrot d'esire any ex-

penditure outsi'de of the alloted cost, the

following will proYe satisfactory:
Select a small length of test tube or

any glass tu'be and force a cork flrmly
into one end.. Drill a hole in the center

of the cork and put a flat he'aded' screw

in from the insid.e of tube. FiIl the tube

one-half inch with poll'd-ered carbon used

f rom the terminal of an old dty cell'

Drop in any circular metal substance

that is ,a close fit. If the ri,ght size tube

is used, a penny rn'&X be substituted"

Take a rubber cork and drill & hole in
the center and force a battery cap nut
within. A serew is then inserted and

adjustment of filament current is mad"e

by the ,screw. Mount this on 'base'board
with the screw end facing the back ot

the panel and close to it, the screw' in

this case, eoming through the panel.

This will hold the cork against the panel

and prevent it from 'being forced' out
by the adjusting screw. Connections are

ma,de from the two
gives a vefy good
must be remembered.

end screws" This
adiustment, but it
that close fltting of

3. Easily Made Hook-up

the gr'ain holder must be made, other-
wise some of the carbon might go astray.

Battery and Phone Posts
On the right side of panel mount tne

binding posts, which may be machine
screws, with a battery cap as the check
nut and 'ca,p. The phone posts may be

two spring magazine clips, the same as
used for the 'bul,b socket, or may even

be regular binding posts that sell for
fi.ve cents each

The connect'ions may ,be made with the
same wire from the bell magnets, and
ma,ke all these connections in accord-
ance with di'agram, which is ,self-explana-

tory.

Marking the Terminais
Before making any connections to the

spring clips, mark the lower left-hand
corner clip No. 1, the upper left-hand
No. 2, the upper right No. 3, and the
I'ower right N o. 4. Numbers I and 4

are the fllament connections and No. 3

the plate ; No. 2 is the grid connection.
In placing the bulb within the clips
always have the pin on the base facing
the rear ,of the panel and between No. 2

and No.3. Watch this closely. Use a
WD-12 tube.

In, tuning this set do not allow the
set to reradiate or cause interference.
Keep the rheostat turned. b'ack just
enough to insure good reception.

This instrument will cover some re.
mbrkable distance, even if it is eon-
structed from "junk." It is cheap and
gives the lay,man a bulb receiver at, the
co,st of a crystal set.

_

Fig.

QUIET HOURS CHANGED
The changes in radio transmitting

schedule's caused by the observance of
daylight saving time in 'som€ s'ections

and 'standard time in others have

prompted the Am,erican Radio Relay
League , et the. suggestion of the Depart-
ment of 'Commerce, to agree to the tem'
porary expansion of amat'eur "quiet
hours" to include the period 7 :00 to
10:30 P. M., standard. time, (8 to 11:30
P. M. daylight saving time ) . Amateurs
are being advised 'of the expansion by
the Department and are asked to attach
the notice to their station licenses.

Amateur telegraph operators have
been 'ob,serving the period between 8 :00
and 10,:30, P. 1{., sfiandard. time. This
new arranrgement which allo,w,s the
broad cast listeners an extra hour of
quiet during the evening is regarded by
the Department of Commeree and the
A. R. R. L. as an em,ergeney m,easure
which will be in effect on,ly until October
l, l'9,24, the p,eriod that daylight saving
time is in f or,ce. With the resumption
of the observance of standard time in
the fall, the regular "quiet hours" of
8,:0'0 to l0 :3'0, P. M. will again be re,eog-

nized by the Department.

While many of the states in ,the west- ltroptr 'of the ,companJr, imanJr of .them
ern and northwestern part of the coun- 

| 
weil above the Arctic Circle, and all the

tty are not at present ob'serving duy- 
| 
rep'e16r state that the only interference

light 'saving time, it was thought that 
I 
encountered was due to Northern

the ehange of hours should be made, tillt- | Lights. Fur quot,ations are now broad.-
form throughout. The "quiet hours" 

I cast from KDKA, and t,he;i. ,are proving
were flrst designed for the benefi.t o'f 

I 
of great assistance to the trad.ers, $&v-

broadcast listeners, but with the advent I ing the company large sums of money
of daylight saving time this spring, 

I through immedriate knowledge o,f any
mueh of the protection which they had I arop in the fur market.
been reeeiving was offse't by the change 

Iin tr,ansmitting schedules and inter- 
|

ference resulted. i BALLO'ON AERIALI .Dft'LL\,rrLrr\ ll..r.b(I ll'l/
In continuation of its policy of *o- | Behold the phenome-

operation on ibeha,lf of the broadcast | , non of a fine antenna
listeners, the A. R. R. L., the national I f--l wire suspended perpen-
as,sociatio,n ,of transmitting amateurs, I I I I aicular ro the ground.
has readily agreed to the new meas'ure I I I I On ! it's a bear! Greater
and is' urging its members to conform i I I I results guaranr eed. Have
ch'eerfully thereto, particularly in view I I "^(. _ .n-J one on hand for peak
o,fthefaetthatatmostitisonlya|ffi..wreception.Costson1ya
tem,p,orary regulation. I trEmgl-rffi few cenrs each time for

| 

- 

recharging. Price $5.00

ARCTIC CIRCLE LISTENING ; all complete with dur-

wbrd has been re,eeived from the i aluminum antenna wire;

Hud.son's B,ay .C'ompany that the ex- | 
latge' 

.tapid 
winding windlass; gas fix-

rro-i.",^-r rn *^-.{ +L^ -^^^-r:^- ^, I tures for a jug, and three 30-inch bal-periment to test the ,reception of I :*tsD
KDKA's cor,certs in the Arctic Circle I roons'

has proved a complete suecess. Eight I EVERETT SCANLON, Radio Spe-
reeeivin! sets were set up at the various 

I cial,ties, Lakewood, Rhode Island.
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PI,ENTY OF MUSIC FOR BROAD.
CASTERS.

The d amage suit recentlY brought
against St'ation WLW, the 'Crosely Radio

C,orporation, by Remick & Co., mus'ic

publishers, has be,en decided in favor
of the ,broad,casters. The American So-

ciety of Compo,sers, Authors and Pub-
Lishers, to which Remick & 'Co. belong,

took ,the position that when broad,casters

used copyright musie, ' they should pay
for it. On the 'o,ther hand, the broad-
cast,ers thought that since they per-
formed the concerts without any pay and

since the result lvas to advertise the
music, that they should not have to pay
any royalties.

Judge Hi'ckenl6sper handed down a

decision dismissing the suit, s'tating
that nothing in the copyright act pre-

vented a broad,casting stat,ion using
cop;zright music when the music was

tr,ansmitted through the air to radio re'
ceiving sets.

But in spite 'of the f act that the
stud ios can now legatl;r use any music
they like, some of the big s,ending sta-

tions have deeided tha,t they will 'eon-

tinue to avoid using any copyrighted
musie coming under the ,control of the
Society of ,Composers. They feel that
the ad.vertising value of their hroad-
casting is consideratble, and that they
wil,l not give free advertising to this
society, whioh in the past has been un-
friendly. So they will continue to use

only the music whi,ch is written by eom'
posers who give them permssion to use

their producti,ons.

NIGHTINGALES LATEST
TALENT

Recent news reports from England d,e'

scribe an experiment which may cause

some American broadcasters to stop and
consider whether they have developed
the art of radio entertainment to its
highest d egree of perf ection. The dis-
patches stated that British listeners
were treated to a concert rby nightin-
gales and other native song birds. The
enterprising manager of the 'broad.ca,st
station, who conducted. the test, had the
microphone cleverly concealed in the na-
tive haunts of the birds so that their
singing might be enhanced by the natural
setting.

The chief diffieulty encountered, would
ap,parenfly be that of training birds to

stop their singing occa,sionally and step
up to the micr,ophone and s&Y, "This is

Station WXYZ."
The plan is not so different from that

alrea,dy acconxplished and popularized. by
means of the motion picture camera. Ex-
plorer,s have gone out into the forests
and fields for the purpose of photograph-
irg wild animals in their n,atural sur-
roundings. Why should not radio be

utilized to accomplish f or the ear what
the camera has done for the eye ? It
would ap,pear far better to al'low the

,birds to roam about ,with absolute free-

dom and enjoy their singing than to
keep them caged. Moreover, it would. be

a rere treat f or the city dweller who
does not have either the leisure or facili-
ties to enj oy the eountry

^ LISTENING FOR THE S. O. S.

Few r,adio listeners know that ,behind

the scenes in the 'broadaasting station
there is stati'oned a" licenrsed. code op,ere-

tor whose only duty during the period
the station is on the a,ir is to listen in
for 'distress signal,s. While music and
addres,ses are going out from an adjoin-
flng room, he sits ut, a receiving set that
is tuned to 600 meters, the wave lengtlt
,o.f ship and coast stations. At the first
signal of distress he notifies the engineer
in eharge and the b'r'o,adcas,ting stops st
ronc€. The a,ir is left free for the un-
obstnr,cted. transmission of S. O. S. sig-
nals.

On Saturday evening, M'arch 22, short-
ly after 11 olclock, while WGY, the
,Schenec,tad.y, N. Y., station, was in the

'midst of ,a d.anoe prog,ram ,fr,om Albrany,
an S. O. S. 'w,E,s picked up from ,a rhip
at sea. f nstantly WGY left the ",rir"
'and. remaine'd out unti'l permis'sion was
r,e,ceived. to r,esume. This ,is the llrst
time, during two years of operation, that
WGY hae been interrupted by distress
signals.

What Call Letters Mean

I Broadcasting station ,call letters
t

I 
usually hay'e no other m,eaning than

I simply to 'de,signate a radio station.
I H,o*"rr"r, some stations are fortun,ate
l^-^---t l^ .L^--^ ^-^:-*^-, L^ .l,r^^-^ r^r
i enough to have assigned to them let-

I 
t.t. that do mean somethirg. For

I 
in,stance, the Chicago Tribune, lvhose

! slogan for year,s has b'een "The World's

I 
Greatest Newspaper" has the call letters

WGII. Whether this was by luck or by
good wire pu'lling does not matter.

WT'AA at Dallas, T'exas, had to
stretch it a little but finally evolved
the slogan "Working For All Alike" out
of their call letters.

WAAW, station of the Omaha Grain
Exchange h,as been translated to ,mean

"Where Agriculture Ac,cumulates
Wealth" and then ther.e is the station of
the Detroit Police Department, whose
,call letters are KOP.

WTAM, radio, ,station 'of the Willard
Storage Battery CompanX, Cleveland, has
been neglectful in hunting down an ex-

pression to fiU their call l,etters. This
expression was supplied in alt applause
letter f ollowing the midnight concert
broad'cast in connection with the Na-
tional Balloon Race when the Willard
station remained on the air from mid-
night, to rg a. m. The appreciative fan
claimed that at first WTAM meant

"Waiting Tensely At Midnight" but
when the concert began it was very evi-
dent, he said, that the letters sto.od for
"Willard's Transmissions Are Marvel-
ous.t'

DEATH TO FOREST FIRES
Another way that radio is helping the

world at large is the aid it is giving to
the government in suppressing f orest
fi.res. As is well known, these fires an-
nually destroy a, very large quantity of
lumber. By using arirplanes, equipped
with radio-sending apparatus, the gov-
ernm'ent finds that fires ean be d.iscov-

ered. before they grow to large propor-
tions. The ra,dio conveys the informa-
tion to the bases where fire-fightin,g 'out-
fits are kept, and fi.remen a,re rushed to
the seeqe. This serviee has saved. a great
deal more than it costs.

PR.TZES FOR
SUBSCRIPTIONS

Head Phones
or

Transformers
FREE if you secure two subscriptions
fror RADIO PROGRESS for one
year- your own and that of a friend.
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THE DIAT GGDE TUXEDts

4 inch Dial
In designing the:TRU-FIX the manufacturer has g;one
into every detail relative to requirements of Dials used
on Radio Instruments, and after many experiments rvith
springs, etc., adopted the last word in Dials-the spring-
less TRU-F'IX Dial.

EAST$, BOSTON, MASS.
'qaf,g RJ Ct<

PRODUCTS

DISTINCTIVE AND SELECTIVE
The patented spring feature under the knob is one of the
superior points of this dial. You are always sure of a
true running diai, ,as it keeps the dial in perfect align-
msnf,-always flush with panel, ensures perf ect settings
as the dial is not disturbed by jars or other causes. This
gives you a dial that is different and one that always
insures a more selective tuning. Perfect control on
portable s,ets. Other dials cannot accomplish this feature.

Reptaces the Vern ier, as it can be moved forward or
backward to within one thousandth of an inch, without
backlash, and stays put.

WHY TRU-FIX IS A SUPERIOR DIAL
1. Corrects out-of-alignment of shaft with panel by
spring feature made into the dial.
2. Corrects looseness of end play in any units used., such
as Variocouplers, Condensers, Rheostats, etc., by slisht
friction on panel to take up this end play.

3. Corrects overbalanced units where there is 'a loss of
friction caused. by poor assembly in their manufacture
and incorrect balancing of weights and metals.
4. Corrects loss of tuning adJustments, such as fading,
etc., due to slight jars or vibrations, which allows lhe
condenser or variocoupler to rotate out of position, there-
by losing the 'station being tuned.
5. Corrects body capacity, as the metal of the dial ,acts
as a shield when grounded. This can be done by setting
a plug flush with panel and allowing the dial to touch it
lightly, having: the plug g:rounded.

These Dials, on account of the above listed features, are
the only Dials to use on portable sets.

LIST PRICES
S i lver Go ld

100-3 inch Dial . $t.oo $2.00

L,A2-4 inch Dial L.25 2.5'0

!A4-2/2 inch Diat

JOBBERS-JOBBERS, WRITE

3
,!6

I
+

ZVz inch Dial
TRU-F'IX Dials are made of selected sheet brass .023 of

""- 
1""f.- tfricf..- Cfte edge is very thin with a' gradual

contour to meet ifte pan6l ancl is flnished' in bright nickel
*ith- f OO aivision scaie running: from left to right, etehed'
in tht surface, inlaicl with blatk enamel, thereby making
tnU-f'fx DIAL easily read at all times.
The l{nob, highly finished, is ma-dg of Bakelite LL/z inches
hig.h wiah'Uefei "eOge at _base and is attached to dial with
a--nit Jpiing device mad e into the dial itself'

SOLD ONLY THROUGH THE

Gross Section Tru-Fix Dials



BLACK
7x 9 6x 9 8xLZ
7xL0 6x10 8x2O

7x12 6xL2 8x22
7xL4 6xl4 8x24
7x18 6x18 9x28
TxZL 6x2L
7 x24
7x26 Same sizes
7x28 furnished in
7x30 Mahogany
7x40 as in Black

The Most Important Requirements for Radio Panels
Thern, Are as Follows:

and how CELESTO Meets

High Softening Point
0.35)

Makes panel

(CELESTO

warp resistant.

Low Moisture Absorption 0.015
means permanence of electric prop-
erties.

Low Dielectric Constant

(CELESTO 3.2)

Low Phage Angle Difference

Color-. --^Size. .-Thickness-----.- --.

rf SUPPLY CO.

68-14 South Street Boston, Mass.
Celesto panels are superior for Rado for lhe following

I reasons:
Cuts, Drills and Tals ttert Gaur-
Does wt tahe cdge of tools-
Dicleclric losses qre lractically climinated (CELESTO 0.4)

These characteristics assist in getting a maximum selectivity and range. The matter of get-
:ing panels with the minimum dielectric loss is more important now than ever with the growth
rnd popularity of radio frequency amplification.

Address all communications to

Triangle Rubber and Supply Company
68-74 SOUTH STREET BOSTON, MASS.

Lis teru Iru !
There Is No Charge

Ask us to mail you the MICROPHONE, a week-
ly broadcast of radio news, information, Special
Price Features, new offerings, and other matters
of interest and value to a1l re,tailers who are eager
to build sales and increase profits.
Over 2000 progressive radio retailers are already
receiving it.
The MICROPHONE is
you on the mailing list.

Simply fi1l out and mail

f ree. We'11 gladly

the coupon today.

? rHE MICRoPHoI\E ?
We want to listen
gssf-se put us on
li st.

in on your free weekly broad-
the MICROPHOI{E mailing

put

New England Electric Specialty Co.

GUARANffif 
.$i3iS'fiiT3 

TNO SETS

99 Bedford Street Boston, Mass.

Of course, 'this request places us under no o'bliga-
tion w,hatever.

(Please print)

Name

S,treet and

Date City. . State.

Nc.
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ALIVE ALL OVER!
Why [Jse a Fixt Crystal Thr

May Deteriorate Quickly
That

'Ihere is no pleasure in fishing for a sensitive spot
on the ordinary cry'stal. Just when the rnusic is best
tlre cat rvhislier ma)' slip' and bef ore )rou get the prol)el'
adjusbrnent the station has gone.

lYe are selling the

AT]DION
CRYSTAL

Which is alive all o\,'er. Drop the cat u'hislier arrv-
whet'e and you can he,ar the rmrsi,ct. Ilnlilie a fired
crystal, if it is d,amaged b"v a shocli or b_v static it need
not be throrvn a\yay, as onlv that one portion is in-
j ured .

Price of Audion Crystal 25c. Postpaid

\Ye also suppl;'' GOLD-I'LATtrD CAT \VI{ISKtrRS
r,vound up to shape, ilt 15c. postll,aid.

TnYLoR,r ELECTRIC
Providence, R. f.

?
a

1206 Broad Street

I__t


