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THIE IDIII AL 66r DE L, u X E F.ltr

4 inch Dial
In clesigning the TRII-F IX the mAnllfacturer has gone
into every cletail relative to requirements of .Dia,ls usr-trl
on Raclio fnstruments, ancl after man.y experirnents rvith
springs, etc., acloptecl the last lvortl in l)iais__the sltring-
less TRII-FIX Dial.

2t,/z inch Dial
'lRIi-FIX Di:tls are matle.: of' seiectecl sheet. llrass .02:l of
an inch tlricl<. T'he eclge is ver)' tl-r in rvith a g'r:rrlual
crintour to meet the pa,nel anrl is finisl-recl in lrright nicliel
with 100 dir,ision scale running from left to rig'ht, etcherl
in the surface, inlaid rvith lrla.ck enamel, thereby m:rking
TRU-F lX DIAL easily read at arll times.
The l{noh, highly finished, is macle of Ba}<elite I1/z inc}res
high rl.ith ltevel eclge at lrase anrl is attac'.heil to clirtl tvitlt
a, flat spring device macle intrl tite t'lial itsel{'.

SOLD ONLY THROUGH THE

EAST BOSTON, MASS"

DISTINICTIVE AND SELECTIVE
The patented spring feature un<ler the knob is one of the
superior lroints of this tlial. You are alrva_vs sure of atrue running clial, ,as it keeps the clial in perfect align-ment-ahvays flush rvith panel, ensllres perfect settings
as the clial is not clisturbecl b5, jars or other causes. Thisgives you a dial that. is clifferent ancl one that ahva)'sinsures a mr.)re selectir,'e tuning. f:'erfect control on
Dortzrlrle sets" ()ther tlials cannot a,ccomltlish this {'enture.

Replaces the vern iern as it can be movecl forrvarcl (),r
backwarrl to r,r'ithin one thousanclth of an incl-r, wiil-rout
backlash, ancl stays put.

3f#
J6

WHY TRU. FIX IS A SUPERIOR DIAL
1. Gorrects out-of-alignment of shaft rvith ltanel by
sl"lring feature macle into the rlial.
2. Corrects looseness of end play in any units used, such
as Variocouplers, C'onclensers, Rheostatsq etci., by slight
friction on panel to t:rke up this encl play.
3. Corrects overbalanced units rvhere there is a loss of
friction caused b.l' poor a.ssenrbly in their manufacturcr
ancl incorrect balzrncing of rveights ancl met:rls.
4. Corrects loss of tun ing adjustments, such as facling,
etc., clue to slight jars or vibrations, lvhich allorvs the
c'.onrlenser or variocor-rpler to rotate out of positicln, there-
li)' losing the station lteing tunerl.
5. Corrects body capacity, :ls the metal of the dial acts
as a sliield rvhen grounrlerl. 1'his can lre dlone br- setting
a plt.tg flush r.vith panerl antl allorving tl-re dial to touch it
lightly, having the plug grouncieci.

1'hese l)i:rls, on account of the a,bove listed features, are
the onl5- Dials to use on portable sets.

LIST PRICES
S ilver Go ld

100-3 inch Dial $1.00 $Z.OO

LA2-4 inch Dial L.25 2.50
LA4.-2/2 inch Dial 1.00 2.00

JOBBERS-JOBBERS, WRITE

Cross Section Tru- Fix Dials

t
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Hub Cycle & Auto Srpply Co., Inc.
1,9-3V Po,ntland St., Boston, Mass.

Autornotive, Bic y cleand Radio Jobbers
Exclusive New England Distributors

Harvard Auto and Radio Batteries

Tuning Coils

Towerts Phones

Dealers, for Catalogues and Discount Sheets

BEST FOR REFLEX

PRICE 91.25

BEST FOR CRYST^AL SETS

PRICE $1.25

Wiil Stand Ar_y_Plare Voltage
Fositively Win Not Burn drt

CELERUNDUM RADIO PRODUCTS CO.
Dept. 522, l7O SUMMER STREET BOSTON, MASS.

W
66 DE-TEX.IT "

A Real Wonderful Fixed
Detector That WORKS !

WhV Continue Spendittg
Money for a Crystal or a

Detector That Won't
Stand Up

YOUR MONEY REFUNDED IF NOT SATISFIED

If Your Dealer Cannot Supply You, Send $1.2S to
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A GOOD I,Ic"TZE OONTtrST. ....
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HISStrS AND OLAPS. .........
TIItr BROADCASTING BATTLtr

SO DOES THE SODA CLtrRK'

LINtrS IIOR LADY LISTENERS... ' ' ' ' ' ' ' ' '

RADIO DOING INS OWN BROADCASTING

TIItr POPULAR, LOOP AER'IAL. O "' " " "''
DR. RADIO PRtrSORIBtrS. . . t . O . "' "
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ffi MAR-CO ffi
RADIO PRODUCTS

The Best . in Design, Finish and Workmanship

Good Wiring Means Heavy Wire
You can easily connect heavy wire

to the special loop terminals on

MAR.CO SURE.GRIP JACKS
Nine styles--all with sterling silver contacts

Micarta insulation and heavy springs. $ .60 to $1 .25

Balancing Condenser
( teft)

$t.25

Variable Grid Leak
( right )

$t.5o

A new neutrralizing condenser. Bake- A new Grid Leak' ranging in smooth

rite insulation. niJr"r-pt"t"d working ffI;tl"',-*;lj#: 
tJ:r:$*j"flH:

parts. Easy to mount. Easy to adjust' weather-proof construction.

Send for Circulars
Showing Over Thirty Radio Accessories

MARTIN.COPELAND
Department RP

PROVIDENCE,

COI\4PANY

RHODE ISLAND

la:d



If your de aler buys
his Radio merchandise
from us

What he se[[s you is O. K.
\Ve are Rhode Island distributors for

All leading manufacturers of
sets and parts

UNION ELECTRIC SUPPLY CO.
60 PrNE ST., PROVIDENCE, R. I.

Wholesale only. Positively no merchandise sold at retail.

Are you BuLlding a

RADIO SET?

If not, are you planning to build

We witl give you whatever parts you needr-or
give you a Complete Set,-if you will get a few
friends to subscribe to RADIO FROGRESS.

one?

we will
of' your

write to-day to subscription Manasef, RADIO
P. O. Bo x 728, Providence, R. I., and tell him

PROGRESS, I Temple Street,

what set or parts you want.
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Ifhy is a Lightning Arrester ?

If Yours is Wrong Perhups the Fire

fngine Will aail &t Your House

By HORACB V. S. TAYLOR

,T HE rnost abused" part of the usual
r radio installation is the lightning

arrester. Most rad io fatt s d o not know
w.hat the arrester is and are r'ather hazy
airout what it does. tSome think it neces-

sary and" ,sonte omit it. This artic'le is
intended to clear up some of the ques-
tions which are being asked about this
sru'bject.

'Ihe theory of a lightning arrester is
qui,te simple. We have an aerial ex-
tending up into the air like a lightning
rod. Trhis ae'rial gathers the eleotrical
energy ,of a radio ,message out of the
a.ir, and cond.uets it down through the
set to the ground. But the aerial ean
hardly be ealled intel'ligent. It will not
pick up the electrici'ty of a radio con-
eert and the next day re,f,use to pi,ck up
the lightning str,oke, which is perhaps
several million times more powerful. In
f.act, it ean not pick and ehosei '*t all,
but send.s a,ll the eleetricity it ,ean gather
clown the le'ad-in wire. So, if a thunder
cloud, in a pla;rful mood, hands a tlolt
of lightning to your aerial, it is a sign
that some one will pull the fire alarm
box in your neighborhood. That is, un-
less you have an effieient lightning ar'
rester eonne,cted to your aeri'al. In this
even,t the arrester will eonduct the bolt
of lightning directly and harmlessly to
the ground. and your house will be p'ro-

teeted from fire.

What the Arrester Does
From this you will see thart a" lQht'

ning arre,ster is a pieee of eleetrical ap-
p,a,ratus which dbes n'ot disturb the small
volt'ages eaused by the rad.io w&ves (if

it did, it would d.isturb the broadeas't-

ing), rbut which will short circuit large
vo'Itages direct to ground. Ref er to
Figure I to see hor,v this result is ac'com-

pl ished

,/P
FiS. 1. X-Ray View of Your

Lightning Arrester

).I is a thin mica clisk. On each side
of this disk are b,locks of earbon C.

ifhese two blo,cks of carrb,on 'are pressed.

up tight against the mica by the two
springs S. T,he springs are fastened at
he lower end by the lbind,ing posts R.

Ithe whole 'app,aratus is mounted on a
porce,lain base P. The mica diaphragm
M has one or more sm'all holes cut right
tlirough it. Rememb,er n'ow that mica
is 'a, very good. insulator, 'b,ut that the
holes in the miea will allorr electricity
to pass from one c'arbon bloek C to it's
rnarte. The blocks do not quite touc'h
oaeh other; as a mat'ter of Ifact, they are
held 'a, ,s,mall dirs,tanee apart-just equal
1 o the thiekness of the mica diaphragnl.
This eompiletes the deseription of the
arrester itself.

Connecting the Arrester
'I'o eonne,ct this apparatus either bind.'

irg po,st is ,attached" to the aerial and
t,he other one to the ground wire. When
u radio w&ve comes along it runs d,irect

to i,ts carbon blo'ck, rbut it cannot get
&cross to the other tblock ,because of the
mica and air space, so nothing hap'
pens-it cannot get through and t'he

w'ave goes direet rto your ra,dio set and

makes rnusic. Frorn this you will se'e

that the arrester does absolutely noth'
ing whatever to t,he br,oadeasting which
you reeeive. But now sup,pose a thund'er

s,torm 'comes up. The lightning eomes

nearer and" nearer and finally 'a' direet

stroke or 'a, secondary stroke of light'
ning hits ,the aerial. This will give s,

pressure of several t,housan'd up to sev-

erral ,m;illion volts on the wire. Imme-

diately t,he lit,tle film of air in the hole

through the ,mica diaphragm breaks

down and the bolt of lightning jump's

across from one earbon 'block to the

other, and s,o goes down the ground. wire
dire,ert to earth. 'Ihe house is saved and

the fire trell does not ring.
Most types of ligh'tning arresters on

the market are built on this prineiple"

'Ihere is one other seheme also used

whieh is quite similar, exeept that the

two dirsks C are plaeed inside a, gl;ass

tube 'and. then the air is pumped out,
le'aving a partial vacuum. Lightning can

jump through sueh a partial vaeuurn

quicker than through the air and so the

arrester will rvork at a somewhat lower

vol'trage. The advan,tage of sueh an ar'
rester is that it offers pro''teetion %t 8'

lit.tle less electrieal pressure. Tihe dis'
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edvantage is that if the glarss tube gets
eracked 'and so lets in the air, thus kilt-
irg the vacuu'm, {,trs efficiency of opera-
tion is much reduced. B.n,d y,ou do nort

kno,w .about it until the next lightning
stroke sets th'e house on fire.

:
Fig. 2. Puzzle-Find the Lightning

Arrester

Errors in Installing
Figure Z shows the eommonest light-

ning arrester error. Or, perhaps, we
should :$&fr doesn',t show it, beeause the
lightning arrester isn't there. This ap-
plies only to an outside aerial where
there is danger of a lightning stroke. An
inside aerial is just as safe as any other
part of your house, and. so no arresber
is required by the lJnderrvriters.

Your Insurance Won't be Paid
If you have an outside aerial and you

rio not irrstall a lightni.ng arrester, then
you might just 'as w€ll stop paying your
insurance premiu'ms. 'I'he fire insuranee
people won't pay your insurance when
your house burns down if you haven't
a,n arrester. But perhaps you can proYe
t'hat the fire ,started f ront lighting the
kitchen stove rvith kerosene. That will
not help you a bit. Yortr insurance pol-
ic:y demands that you use approved elec-

trical fittings as requirecl bv the Under-
u'riterso or el'se you don't get your
inoney. rSo rby all 'rneans make sure that
.vou have a lightning arrester.

Xnigure 3 rs,ho,ws, another form of light-
ning proteertion. Ifere we have a single
pole d'ouble throw srn'iteh. (This means

that there is only a single bar in the
switeh, but that you can throw it either
xrp or down. ) \44ren the switeh is thro'wn
up, you will see it eonneets the aerial
t o the set. This is th e p'osition f or re -

eeiving tn. *u'srie. At eleven o'cl,oek (or
rnaybe one or two o'eloek) when you get
through lis'tening you throw the snviteh

GRO UN P

[o the down position. This you
will notice disconnects the set f rom
the aerial, but connec,ts the aerial
direct to ground. ,Such a, system
affords very good lightning protec-
tion, except that one nig'ht y,ou were so

slee,py you f orgo,t to throw the switch
downo and unf ortuna,tely ,fl, t'hunder
shower eame up, and so s€rt the house

on fi.re. It happens that the fire insur-
ance eo,mpanies do not like to pay fire
los's,es very well and" so they are very ex-

plicit in requiring you to put on a light-
ning arrester anyrway, even if you are

a,ls'o usiin,g a grounding switch as shown.
T,his arrers,ter must be so good. th,at it
will protec,t against thunder s:t,ortns even

when you do ,forget to throw the switch.
Since it is as good as that and will work
when you forget the switch, why use the
switeh at all ? Ars a matter of fa'et, the
Underwriters do not req'uire the switch,
but reeommend it if y,ou wa,nt to use it.

Another common mistake is shou'n
in Figure 4. This shows the aerial
leacl-in coming through the toP

of the rvind-ow. From there the
wire runs down -to the bottom
of the window where the lightning ar-
re's,t,er is installed. This is contrary to
the rules of the Underwriter's. They say'

"ea,eh lead-in wire shall be provided w.ith
an a,pproved prote,etive deviee looated as

ne,ar as practiea,ble to the point where

Fig. 3. Grounding Switch is Not
Enough Frotection

the wire entens the build.ing." They do

no,t interpret it as being elose enough
to the entranee, if the iarrester is s,everal

feet away. fn this pieture the arrester
should be up at the top of the wlndow,
within a foot or so of the entranee. The

G RoUtlD$JG.

idea is tha't w,hen the lightning enters
through the building it should be con-
ducted ,to ground just ,&s soon ars pos -

sirble, in order to give the le,as,t cha,nce

of eausing any damage.
On the other hand, do,n't m'ake the

mistake shown in Figure 5. Here we
h'ave an arrester installed up at the top
of t,he w,indow, but unf ortunately the
curt'ains ,cover it. Thi's is dangerous, as

the Underwritens state "the proteet,or
sh'all not he pla,ced in ,the imrnediate
vi,cinity of easily ignitible stuff, or

, AER IF\L

=
Fig: 4. This Location of Arrester

is Not Allowed

where 'exposed to infla,mmable gases
or dust or comrbustible maferials."
When ,a lightning stroke does oecur it
sorne'times happens that a flars,h of fire
will be thrown out f rom the arrester
itself, and naturally if ignitible curtains
are in its vicinity, there is a pret'ty good
chance ,that they ,may catch fire, and. so

the arrester would be a sour,ce of danger,
rat,her than safety. fn sueh a lo,cation,
two poss,irble ways o f remedying the
trouble are open. Ei'ther the arrester
can ,be m'ounted directly ,above the eur-
tain and 'six inches away fro'm it, or
else it can be moved out to the side of
the windo,w and install'ecl on ra board
fastenecl to the rn'all.

If either of these pl'ans are objection-
able, then it is :allou'ab,le to take a piece

of heavy 'asbestos b,oar'd and fa,sten' it be-

tween the arre,srter and the curtain.

Outside Installations
Of eourse, another w'ay out of this

difficulty is to put the arre'ster outside
the window ,as shotryn in Figure 6. Here

A RR ESTER _>
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it is located a foot above the entrance

through the wind,ow. This is allowed' by
the lJnderwriters. fl'owever, it is not
usually done for the following reasons :

An ,arre,s,ter suited for outside installa-
tion ha,s to be made waterproof and. so

usually it costs considerably more than
one which i s sa,tisfa'ctory f or inside

work. Another trouble is tha'L, whereas,

when in yo'ur'rooms it wil'l be kept rea-

sonably clean, if lef,t outside it irs likely
to get covered. with dirt and grime. In
such & ca,se ,perhaps it will not work as

/ At?R EsrER
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J'. Anrester is
Curtain

Lace

u.erll as it otherwise might when light-
ning strikes t,he aerial- Besides this it
will never get any inspection if you can-

not see it frorrn the window, and if the

ground wire -qhould'drop off you probably

would not ktrow a,,bout it. Of course,

such an o'ccurrence woulcl 'be seen right
away if it were inside. For these rea-

sons, we recommentl the inside install'a-

tion, if it is possib'le.

What Kind of a Ground?
In grounding ,an arrester you must be

eareful 'to follow the Und"erwriters' rule'
They reeommend. ground'ing on a water-
pipe, but if that eannot be done ground

on a pipe driven into the earth, but do

n,ot d'o it like Irigure 7 . T'he pipe is

shown entering the ground. only a couplo

of f eet. This is not enough to mal<e

good eon,tact. As explained in the last
issue of Renro Pnocnixss the pipe should

enter permanently rnoist ground to &

depth orf 'at, least four fee't. Sinee the

permanent moistttre is usually two or

three fee,t dowtl, it mean's t,hat some six

{ li.,-:i1;

K[
,l h
u,i

Behind

or eight feet of pipe sh'orlld be used to 
I

Continuecl on Page 8

gert goocl re,sults. Other ground's al-

lowed by the Underwritens 'are grounded

stee,l f rames of buildings, or other

ground.ed metallic work in the b'uild'ing'

and artificial grounds, such as buried

plates, cones, etc.

Two Grounds lJnnecessary
We 'have two s€pra1'21u groundis' shown

in trigure 8, one for t'he arre'stet and

oue for t,he rad.io set. While this is quite

legal it is atr unnecess'arY waste of tirne

and money. Unless the ground' for the

arrester is good enough to be passed by

the Underwritens,, it will r'ot make a

satisfactory connection for the radio set'

And once you put in a first-class ground

for the arrester, w'hy no't use it for the

set ? This is par'ticularly mentioned in

t,he fire irtsurance rrles and is allou'ed

by them. So the best rnethod i's t'o con-

nect up your arrester first, and' 'after
complying with the requirenrents of the

Unclerwri,ters, run the ground wire from

the arrester over to the radio ancl you

u,ill cut the lvork of installing a gtotrnd

in'two.
A Very Common Mistake

Another ntrs,ta.lie rnade very often is

thnt of using ^ 
prote'ctive device u'hiclt

is rtot approve'd by the lJnderwriter's'

All the approved arresters c'arry the

notice of aipproval either on the devic:e

itself, or el,se on t'he container' The

label will usually give the serial num-

ber of the approv'fl,l and the date: When

you 'see such a notiee You will know
t,hat it is safe to use the 'app'aratu$ and

if it is missing you are runnring a seri-

ous risli if you 'depend upon it' As

{e-ARK ESTE R

trig. 6,. This Shows an Outside
Installation

pointed out above, this risk is not so

much that your house m'&Y be set on fire

as that the fire insiur'ance company will

n,ot pay the policy if the house burns

down from any cause at all. You can-

not blame the flre insurance people f o'r

not hold.ing up their end' of t'he coniLnact

if ' you yourself break the contra'ct at
first by using apparatus that you have

plornisecl not to. 
\

What Kind of Wire ?

The kind, of wire to use on your light-
ning arrester has been the subject of

Fig. 7. The Ground on This Ar-
rester Not APProved

eon,sid.era,ble cliseussion and argurneut'

Up to about a, Year or two ago it trl'a's

required. that you use No. I0 insulated

wire f'or grounding the arrester, but in
Muy, Ig22, thi's \l/as changed' Sinee that

Fig. 8. Too lWuch of a Good Thine
One Ground Enough

time you must use either 'coPper or

copper-covered steel wire at least as big

as No. f4 if the former, or No. 17 if the

latter. It nee,d. not be in'sulated' As r,

miatter of fact, there is no advant'uge at

all ,in insul'ating the ground- wire, as it
ad d s considera,bly to the expen se an d

nothing 'at all ,to the safety. Since your

aeria,l will 'be 'con'strueted of No' 14 b'ere

copper wire, you might just as well urc

the sa,me kincl for a ground for arrester

ancl set.

/qER,AL
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American Radio Reluy Le ague
{-frt'usuul Boomereng Prize Contest is Offered

You often speak arbout something you
have done being a boomerang when it
comes baek and hits you. Here is a
chance to get a real boo,merang imported
direct from Australia. This is the na_
tive weapon used by the aborigines, and
when thrown into the air it will perform
the most astounding trieks. It c&n be
made to rise to a surprising height, then
suddenly swerve and come back to the
feet of the throrver.

Must Get Answer Back
Such a boomerang is offered as a

prtze ;by the Anrerican Radio Relay
League of Hartford, Conn. It wiil be
presented to the first radio amateur in
this country or Oanad a u,ho estab-
Lishe-r two-wav comnlunication with
a n amateur in Australia or Ne,w
Zeala,nd. This is, ilre rvinner mrwt
talk tback and forth rviilr one of the coun-
tries named. Already one-way messages
have been re,ceived, but so far no one has
been able to get back an a,nswer.

A nu,rnber of foreign countries, re-
garded heretofore as backward in the cle-
velopment of radio conrmunic,Ation, are
now shor.r'ing an increasing interest in
amateur trdhsmission. Nerv Zealand,
fans have been for some tinre a highly
appreciative r&nd little kn,own audience of
A,merican broadcast stations. \\/hile lis-
tening t,o ,transmissions from this coun-
tty they h'&v€ hearcl arnateurs in the
various districts tall<ing with one an-
other by radio telegraph and many have
learned the eode so that they are able
to understand soune of these communi,ca-
tions.

As Far as Kansas
Tirey desire now to make themselves

heard in the States and several have
installed code transmitters for that pur-
pose. Already amateurs in Eur,eka,
Kansas, and Bridgewater, Mass., have
reported hearing a, New Zenaland trans-
mitting station. Rer'. Chap,man, a mis-
sionary at Anvik, Alaska, claims to have
lreard a New Zealand eall.

As l{ew Zealand and the Philippines
a,re about equallv distant from the c,en-

ter of the llnited States, it is expeeted
that communieation rvith the islands will

be possihle in the near future. Ifowever,
the local receiving conditions are by no
means as good as they are in New Zea-
land, where @tmospherics are at a mini-
mum. Fred Elser, operator of the
Philippine station IZA, ,is ,making an ef-
fort to connmunicate with the lJnited
Stirtes with two 50-watt tubes.

RELAY LEAGUE ANNOUNCES
A NOVEL DOUBLE COUN- '

TERPOISE

^-.\n unusual form of ,counl.erpoise has
been ir.ilrourcCIrd by the .\nrerican Raclio
Le€Lgue. This has 'been designed" by
:rclriano Ducati of ltaly. An ordinary
aerial is used, but no grouncl. f nstead the
ground eonnection of the sencling set ls
hooked up to a coun'ter.poise about eight
feet above the ground level. So far. this
iq standard practice, but in acltlition to
i,his eounterpoise there is a ser.ond serie.,
of rvires spaced just as far abor-e thr
aerial as it is above the lower counter-
poise. You might almost cal I it an
rrcrial sandr,vieh; that is, an aerial for
the meat and a eounter.poise abor-e an.l
i).o\\'lil<e slices of bread.

It Sounds Like a Sandwich, but in
Spite of That-it Works

T'h.is souncls like a rather peculiar ar-
"angem.ent, but the proof of the pudding,
'.'tc., and lvith it ,Signor Ducati has eom-
nunicate'd very successfully rviilr anla-
teurs in this country. IIe is easily the
foremost a mateur in Italv, inasmuch as
he \r'as the first to establish tlvo-u,a;,.
conne.ction r,vith this eountry. Bein€i un-
famiiiar rvi,th all of the,methods em-
ployed ,b;z American radio men' he d id
not place any special stress on his novel
aerial. The technical department of ilrc
A. R. R. L., however, is interestecl in
the use o,f an additional eounterpoise
over the antenna, and experiments rvill
be 'made shortly to determine its special
ad,vantages.

Tn other respects Signor Dueati,s
cquipment is similar to the 'better class
of amateur stations in this country, and
th e resu.lts a,re regarded as remarkablc
considering that an interest in amateur

radio is just,[:eginning in ltaly. IIe
states that the ibroadeast brg is biting
and conditions as regards reception of
programs are About the same as the.y
were in the Lrnited ,states tr,vo years
ago.

Europe Sgueals, Too
Itr;vcry one wants radio sets, but thc

ready-made apparaLus is far from being
standardized. The fan who is starting
in ra,dio is in ,doubt as to what kind of
a set he should g€t, and interference
cond itions are likely to be troublesom e

f or sonle time to come. Strange to s&1',
rnost of the irrterference on short lva.ves
come f rom stations in Holland, France,
England, Switzerland, Belgium and other
places.

WHY IS A LIGHTNING
ARRE.STER?

Continued from page 7

Sorne people have taken great p,ains
to rlln the ground wire out through a
convenient windorv ancl along ilr e u ir i -

side r,vall of the house down to tlic
cellar, then into the cellar wind.ow to
glround orr the waterp,ipe. Such a ramb-
ling route is nndesirable. It is not re-
quired that the ground wire ,be run out-
side of the house. It is p,referable in-
cleed, .sin,ce the arrester and the u,ater-
pipe are both indoors, to ,h,&ve the rvire
conne,cting the,m inside the truilding.
Nor is it dernande'd th'at this wire must
be e'arried on porcela'in insulators. It
must, however, be protected from me-
chanical injury.

After you,have nooked over )'our ar-
resrter and made sure you have not rnade
any mi'stakes rnentioned above, t,hen the
best thing to do is to tetrl your fire in-
surance agent that, everything is O. K.
an d get hirn to issue to you a policv
rid'er to lb,e pasted on your fire insui -

anee policy. He will be glad to clo this
without making any eh,arge for it. This
is not required, but it is a good thing
to do beca,use then there will be no con-
troversy at all about paying your fire
insuranee if you have the bad luck of
having your house hurn.

('
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Constructittg a Fiye-Tube NeutrodYne
eorLstruction, Assembly, Wiring urud

Tuning Inform&tion for Home Build,ing
By KIMBALL IIOUTOI\ STARI(

Chief Engineer F. A. D. Andrea, fn'"

There are thousand s and thousands I Painstaking Care Necessary
o,f radio fans that struggle along with I neing in intimate touch with man)'
their one-tube sets, or their two-tube l ,people rvho have built neutrod.yne'eir-
;ets, rn,ho are iust wishing night and day 

I cuit receivers using slch parts, I 'e&It

,hey coulcl adcl a four,th tube or a fif'.h ! u.*,tru you that to rbuil,d such a, receiver
;u'l:e in order to hear that station a feu' 

I calls tor reasonarble care in cons.truc-

,nrnclrecl rniles beyond the timit of their ltiott in order to obtain'maxi,mum broad.'

receivers today. ,Some of these radio 
I cast signal reception, but for thousands

we are told. about, where can

roman,ce that witt compare with

Eolron's Ncn;i: 0f all the diiferent

radio sets which iateiy coine on the rnar-

ket, probably the rnost popular is the

Neutrodyne. The reascn is found in the

fact that it com,bines exceptional sharp-

ness of tuning rvitir rernarkable ease of

operation. The dial positions f or any

given station can be logged, that is, rtl-
corclecl in permanent form at enY

time that the station ca+ be brougirt
in again 'by setting the dials to the sa'me

po's,ition. 1{r. K. H. Stark is' the Chief
Enginee,r of the F. A. D. Andrea Co., In-
c,orporated, who manufacture the FADa
line of radio rnaterial.

This article ai)peais in tii'o pirrts.
The first installment belorv clescrille s

the theory of a neutrodyne and the de-

tails of constt'uction. The second half
outlines the hook-up and gives the meth-

ods of o'perating the set. We can recorl-
mend. this as ,being one of the bes't radios
',.\-e hal'e ever tested.

T) RIIATHEIS there a man with soul so

15 rlead. that he has no,t enth*siastically
told. his ne'ighbors rvith ready Sp€ocil iirid

beaming ey,e of his marvelous DX (d'is-

tan.ce ) record.s the night before ?

A 'rather f unnY statement was ma Ce

to rne the other doy. The thought wns

plesented that radio is certainlv 'mak-
ing us a, nation of liars. A couPle of

rabid. rad io hounds meet at' any radio

store and immtdiately begin the discus-

sion, infinite in detait and' yet alwavs

encling with that un iversal topic ot,

"IIow far did you get last night ?" One

m&n hears signals, 1,500'miles on a trvo-

tube super ; another 'chap gets Los An-

geles on a one-tube set ; sormerbody else

hap,pens to think of the old" days wlten

som€one told him about hearing a' com-

mercial ship station three thousand

miles west oif San Francisco, from New

York City, us'ing a crystal detector-
and so it g:oes.

Romantic Radio
It seems to me the cta,t'e for distanee

will never die out. I don't want it to.

Of all the romance' mystery and' myths

that we encounter in this life and that

ians can afford to buy cornplete receiv- | rvho rvould rbe painstaking, tire results in

crs, ,Jrut the ma-iority must build, or I the end certainly justifv the expense and
,.','onld rathellruild, their own. the pains necessary.

List of Materials Necess ary to Con-
struct a. F'ive-Tube Neutrodyne

li'ire {ivc-t.ube neutlodyne-cir'cuit re-

ceiver to 'be describcd gives t-,r'o stagcs

of tuned ra clio- f requency amplifieation,
r, \'a(juuni-i.ili;c clete:l-ot' ancl tlvo stages

of auclio-fi'oqliettr':)' a:nplilication' Such

a receiver rvill co.:t approximately $65.00

for parts, ancl if one purchase,s all the

ad.ditional equipment, the total cost will
be approximately $ 150.00, in'clucl-ing the

five vacuum turb,es, storage b'attery, "8"
battery, phones and antenna 'material'

The following list of materials for re-

ceiver construction must be acquired:
Approximztte

Prices
1 Panel, bakelite, lr$rt x 7 " x

gt/Lf'.t', drilled, machinecl

and engraved ....$8.00
I Base b,oard, oak, 26" x 6/'

Sled or Radio ?

In past years, J:efore radio came into
,rcople's lto,mes, a r.ttanlvould build a

rnission ta,ble, a sled for the }<idclies, or

possirbly a ,model engine; and, after pliirr-

ning for ,days, what a thrill he would get
,r'ireu the thing was actually finished and

rrade to "worl(" or serve some useful
purpose ! Where in the worl'd is there
r"nything that ,can compare in giving 

i

i,o such people more thrills ,and pleas- 
|

ures, with the everyday use of radio t.' 
I

ceiver, 'buitt by their own hands, that, j

rvorks ?

To give rad io experimenters de'pend-

able, authorized constructional inf orma'
tion concerning the neutrodyne circuit
receiver is the pur,pose of this arti'cle.

In March of 1,923, Pro'fessor L. A.

Hazeltine revealed his developed work
and. introd-uce d the neutro'dyne circuit
ladio receiver. About July of 1923' tu

limited number of companies licensed

und.er Professor Hazeltine's patents
were building eompleted receivers, util'iz-
irg the neutrodyne principle and in ad-

dition were supplying co,mplete sets of

parts, suita.ble f or neutrodyne-receiver
eonstruction.

we get
listen-

ing-in to concerts and' music and.

speeches from stat'ions hundreds of miles

away, from invisirble cities, as it were'

f rom an empire not of rad"io receivers,

or equi,pment, not of listeners or radio
fans or experi'm,enters, 'but & vast em-

pire of pleasure and entertain',ment, of
music and of all the good things that
this world has 'in store for lls.

I
s>2

3

x 3/4't

'Triple socket . . .. .

'Single ,sockets

l.Ieutrofor,mers ( tuned sec-

ondary R. F. transformers )

Neutrodons (neutraliz i n g

condensers )

Aud.io transf ormers

1.00

2.7 0

2.40

v2.54

2.5C

12.00
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1 A tbattery switch .7 b

3 Dials (verniers are unneces-
sary) .. 3.60

I Power rheotsat (2 ohms) . . t.ZO
t Detector tube rheostat (6

ohms) .. ............ l,26
7 Bin,ding posts .84
I Radio j ack, ,closed" circuit . . .7 5

I F"adio jack, three spring
automatic f .00

27 ft. 'Insulated tubing Z.Zo
27 ft. Wire No. L4, tinned copper .25
2 ,Condensers, .006 mfd. l.bO
1 Gridleak,2 megohms..,.. .75
I ,Grid leak, conclenser, .00,0i2;F

mfd. ....a. ,..... .Ob

,screws, nuts, terminals, etc.

Total . . g6b.00

Great .eare should be taken in pur-
chasing these parts and one should ob-
tain only the special neutrodyne parts
made by authorized licensees under
Professor Hazeltine's patents.

Drilling Your Panel
For the panel, either bakelite, formi,ca,

condensite or radion may b,e used. A
cletailed panel drilling layout is shown
in Figure l, all dimensions ibeing given.

If you do not purchase the complete
set of parts ibut only the necessary spe-
cial neutrodyne parts, you will need to
luy out your own panel for drilling. In
d'oing this it will be found convenient
to use dividers &r,d a eombination square
jn or,der to get all dimensions, etc., ac-
cuiately. It is suggested that you pur-
chase the eomplete set of parts, whieh
includes the panel with all holes drilled
and the proper engraving done. By
using such a finished panel in construct-
irg your reeeiver, it rpresents a ,mighty
good appearance when finished. How-
ever, if you do drill your own panel, very
great care must ,be taken in laying out
the position of the Neutroformer ,rnourt-
ing holes as the ,relationship o|_the Neu-
troformers to one another is iuty inr,
portant

As shown on the drawing, Figure l,
the Neutroformers are ,mounted at a,n
anrsle of. 54.7 degrees from the horizontal
and should this vary even one or two
degpees, trouble will be experienced in
prope.rly balancing out the receiver. On
the diagram, the marking is also shorvn
for the binding posts and telephone
jacks. Alt holes not rnarked with spe-
cial d imensions are to be drilled clear-

-I
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ance for 6-32 machine screw,s. This re-

quires the use of a" No. 26 drill.

Assembling the Parts on the Panel

With our panel drilled and engravecl,

the next step is to ass,e,mble the various
units on the pane,l. The rear view of the
co,mpleted five-tube neutrodyne receiiver

is shor,vn in Figure 2,, and from tlais pic-

very ,earefully. Note in 'partieular the
polarity ,of the Neutrof,orrnrer windings,
audio-frequency transformers' and es-

pecially the eonnections of the Neutro'
d ons '&rd te'lephone j'acks. All" high-
potential plate and. grid lead s should he

kep't as widely separated. as po,ssible

and' all wiring sepra1af,utr 'at' least one-

hralf inch with ,as f ew leads running

corr'€,ctions oan be rnade and. the wir-
ing of the dete,ctor tutbe nheostat, power
rheos,tat, ibattery switch and. battery
binding post,s completed.

,Connections to the Neutro'formers
come next. It will ibe noted- that alt
the Neutroformer secondary wind'ings
have a small loop or tap. On the wiring
diagram, no connection is m'ade to the
tap of the fi.rst or lef t hand Neutro-
former looking frorn the 'pa,nel front. A
Iead. is ,connected., however, from the
tap o'f the second ,&rd third. Neutro-
f ormers going directly to one termin'al
respectively of the second. and t'hird
Neutrodon condenser.

The flxed. ,condensers w'ith cap'aeit'ies

as sho'wn on the wiring d iagnam &re

wired into position and need not be

f astened" either to the panel or b'ase

bo,ard., as the stiff IrIo. 14 copper wire
will hold them in position. Af ter you'

ha,ve compl.eted. wiring up your receiver
or prefera,bly step by step as you fasten
e,aeh wire in position check off with a

heavy pencil on the wiring di,agram the

eonnection that you have just m'ade.

When the wiring is ,eo'rnipleted, all wires
will have been che,cked and" in ad'dition
by d.oing the j"b this w&Y, You are

d.oubly ,eheoking yourself for mist'akes.

On the wiring dia,granr, ilo wire is

for Five-tube Set

,shown jumping ,another one with a loop

symbol. The plan shows each wire pass-

ing across the 'others 'and. only conneet-
irg to eross wires when represented by
a solid black dot. Check this earofully
with your own wiring.

[n the last article of this serics, de-

ture one can get an id.ea o'f the general
arrangement of the parts on the panel.

ft will be noted. that two of the
sockets are placed. between the Neutro-
formers, 'and that the triple-tuibe socket

is plaeed on the left-hand end. of the
panel looking from the back. The rheo-

stat at the extreme left end. is at, power
rh,eostat controlling the fllament cur'
rent of the amplifier rtubes and' the rheo-

stat closest to the left-hand Neutro-
former eontrols the fllament current of
the detect,or t,u,be. In the hole on the
panel drilling layout marke$ "phones"
is mounted a two spring closed-cir'cuit
telephone jack. This is directly under
the knob of the vernier rheostat. fn the
other or "horn" jack is ,mounted a three-
spring auto,m,atic filament-control jack.

The filament switch, tbind'ing posts and

sockets are easily assemb'led. in their
proper position. The l$eutroformers
should be very securely screwed to the
panel 'in their proper position &s the
operation of the set would. be affected if
they were even slightly moved out of
position during assembly and" wiring.

Wiring Up the Five-Tube Neutrodyne
Set

The wiring of a receiver is usually the

stumbling hlo,ck for most of the experi-
menters. I have seen some of the most
horrihle looking jorbs on neutro'dyne re-
ceivers, yet ' when the job was properly
balanced. out, .it worked O. K. This
should not be taken as a criterion, how-

ever, ancl the experi,menter is advised to
take particular pains in wiring up his
set.

Study the wiring diagram in Fig.

parallel to one another as porsisible.

In assemh,ling the receiver, it is usu-
ally best to f,asten the base b,oard to the
panel, and. to fasten the audio.fr'equency
transf ormer,s and. Neutro'dons to the
base board.. 'Bef ore wiring up the re-
eeiver, however, one should unfasten t'he

base board. froirn the panel, as 'this
makes it muah easier to wire all the
parts mounted on the rPanel. Then
f,as,ten the b'&s'e board with its Neutro-
dons and audio-frequeney trans'formers

Fig. 3. Hook-up

again into place to complete the wiring
of these units.

It is usually best to begin wiring by
conneeting all the negative vaeuum-tuibe
s,oeket terrninals and then extend'ing this
same wire to the ground binding posts.

In like rnr&nrer, the positive filament

Fig. 2. Rear View of Completed Neutrodyne

{,, 
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A Good PrLZe Contest
Results of Our Liurs' Contest Shout tr

E certain'ly got some pretty tall
stories entered in the competition

forthe biggest lie. After reading them,
we ,came to the conclusion that by com'
parison we must ,be pretty truthful. It
rdas hard to select a winner. But after
carefully considering all the manu-
scripts, ,the judges unanimously decided
on a, single one as showing the greatest
originality. We take pleasure in award.

ing & year's su,bsc'ription to Rauro
Psoennss to Mr. William J. Cummitrgs,
42 Glenwood. Avenue, Ed'en Park, R. I,
We also wish to thank, all our con'
tributors for the interest they displayed
in the contest. Mr. Cum,mings' story is

as follows :

THE WAVE TRAP

B;r Wnr. J. 'CurrurNGS

A wave trap, as most of us know, is
a device f or eliminating local interfer-
ence and enabling one to get that elus'ive

d,istan,l, station. After having read. a

series of articles on wave traps I flnally
decid"ed to build one.

Th* trap I deeidecl to build was one

of the ordinary non-d.egenerative typ.,
with a Continental motor, Fisher b,ody'

Timpkin axles, Apco shock absorbers,
four wheel brakes, b'alloon cord.s, self'
starter and stopper, and a number of
other extras.

Plerttif"l Crop

The wave trap when finished worked 
1

fine. \4IJA.R, WEAN, ancl \ ISAD (af f 
I

thr,ee local stations ) , were trapped again 
I

and. again. In fact everything worked 
I

per''fectly, but the strange, 'weird, hair- 
[

raising, soul-stirring and dramatic part 
I

of it I have yet to narrate.
One evening I came home and so'rne-

ho,w or other mixed the A and B 'b'au'

teries. The three tubes in the set of
course-need I repeat the sad story ?

!\/ell there I was without a set and,

bioke, so I turned ;ba,ck to the "moss
eovered" crystal. Now it happened to
be rather dark when I started to hook
up ,the crystal set and again I made an
,error. Mistaking the wave trap for the
crystal set I hooked it up to air, ground.,

and, phones.
'Then as I slowly turned the dial, L

gre'at shout greeted my ears. l\{y pal'
rpitating heart stood still and quavered.
What great inven'tion had I stumbled
on ? I li'stened- to an entire program
of one of the local stations I harl.

tra,pped a few days before. By turning
the dial rbaek a bit I could get the pro'
gra'm of the previous duy. I turned the
dial around about an inch or so and all
\,vas silent, but on rotating it a little
more I tunecl in anoth'er loeal trapped
station playing a, pro,gra'm a, week old
and succeeded by rotating the dial of
the trap to 'bring the program up to that
of the previous evening.

Realizing that I had really found
something of real va,Iue, I look'ed the
trap over care,fully and. proceeded to
ta,ke notes, w'hile the trap per,col'ated

rvith the volu,me of the three tub'e set

that it had 'been used on. The antenna
ancl ground were connected on one side
of the trap and the ph'ones on the other,
one tip in one post and one in the other,
or the r'everse, &s I found it made no

difference.

Since making that first test and hav-
ing bought new tu,bes for my set I have

experimented a great deal with the trap
and h'ave s,tored up programs u,p to two
weeks old. The pro'grams will keep in-
definitely if the trap dial is kept a,t z'ero.

On a,ccount of the small di,mensions of
the trap programs f or over two weeks

eould not be stored but this could easily
be re'medied by making a larger trap.

As mentioned bef ore, the progiams
can he kept indefinitely if the dial is
kept at zero, 'but if on rot'ating the dial
you tune in a trapped station, then like
the art of ,Chiropractic you adjust the
vertdbrae of the trap and release the im-
prisoned imrpulse.

That is all there is to it. If there are
any who dou'b,t the truth of this article
let them make a wave trap and" be con-

vinced. Any type o,f trap may be used
and all I have founcl give the sa,m€ won-
d.erful results.

s.TUBE hIEUTRODYNE

Continued from Page 11

t,ailed instructions wilt ,be given f or
balancing out the inherent capaeity of
the v&eu,u'm tubes as well as the stray-
ciranit ,oapaeitie,s, thereb'y eli,minating
par'asitic and' distorting oscillations and.

regeneration.

The Need for Balancing-Out or
Neutralizing the Circuit

Many people who have eonstrueted
neutrodyne receivers have possibly
found the adjusting or "balaneing out"
of the set before it is ready for use,

at difficult, task. In most casos: it has

been 'diffi.,cult, not b'ecause the process
itself is eomplic:ate'd but because of a,

mrisunderstanding of the results to be

obitained and the ,methods of obtaining
thern.

It m'ay be well a't this time to con-
sider the funetion of the neutrodyne cir-
euit in ord.e,r to understrand- just what
is aoeomplished when we b;alanee out or
adjust it ,f or 'capaei,ty neutralization.

Professor Hazel'tine devise'd. a metho'd
o,f neutrralizing b'oth the stray ,eircuit
.capacities and the inherent capacity of
the vaeuum tube, i.e., the 'capaeity exist-
ing 'between the filament or eathode and
plate or anode of the tube. It is the
presenee of these eoupling eapaeities in

an ordinary tuned radio-f requen'ey' s,m-

plifier eircuit that cjauses the circuit to
regenerate and os,c'illate when the tuned
amplifier circuits are in resonance, un-
les,s sorrre means is provided for eontroll-
ing the grid potential of the tubes,
which usual'ly resu'lts in ,a loss o'f efffr-

eien'ey.

Kill the Parasites
,Sueh parasitic oscillations make it inr-

possible to secure pure radio-frequency
am:plifieation and in addition cause very
decided signal and s,peech distortion.
Every listener-in know's the disadvan -

t'ages of tuning-in to a local concert and
hearing all sorts o;f "'birdies."

Lt

Concluded in Next fssue
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Tube Popularity Causes Shortage
Hurd,er to Get 201-A Tubes
Thun to Pick tlp the Coust

ment has not ,been damaged too rnuch

) ou will find it will be restored so that
the music will sound as good as it dicl

when the tu,be was new. The action can

not be repeated indefinitely, so that it
is better to see to it that the tubes are
not burned too brightly in the first
place.

Rumors About 201-A Tube
There have been persisent rumors in

the last month or so that the shortage
of 20 I -A tubes was artiflbially eaused

by the Radio Corporation in order to
push the sale of their other tubes. This
is a mistake. The only way the Radig
Corporation' makes its money is by sell-
irg supplies, and since the tubes are a1l

the same price ($5.00 ) and cost approx-
imately the same to build, there is no

r"eason why they should rvant to sell any
iype to the exclusion of the other.

Radio Corp. Explains
This matter was taken up with the

Radio Corporation of America, and Mr.
lI. B. Bucher, manag.er of the sales de-

partment, release,d. the following state-
rnent:

"Rumors to the effect that we have
':een holding back on our tube sales are
rbsolutelv false, and I wish to deny that
l-his is the case. 'Only l0 to l5 per cent.
rf our total monthly tube production is
l'equired f or onr merchandise, the re-
mainder going to purchasers using sets

rncl parts manufactured by otlr.ers.
t'There are general facts in the v&,cuu,rn

tube situation which we are glad to give
and which, no cloubt, w,ill tend to curb
/inrr f eeling that the Radio ,Corporation

of Ameriea is not giving this subject the
close attention that it deserves.

"(I) We maintaine,d a day-by-duy in-
ven,tory of from 450',0,00 to 600,000 tub,es

of flve different types (IJV-199, UV-20'0,
IJV-ZO,IA, WDII and WDlz) up to Jan-
uary I of this year, and steps were
taken many weeks past with the en-

deavor to huild this inventory to still
I larger figures.

| " (2) 768,8;16 Radiotrons were deliv-

I 
ered to the trade in January this year;

825,9 3 0 in February, and March deliv-
eries exceeded 9'0,0,0,00.

" (3) Seuenty per cent. of our tnonth-
ly productiott sc'hedule is composed, ol
Ilcr,d,iotron,s UV -2AO and,'20'L-4.

" (4) ,Stocks of dry b,attery tubes have
been in exeess of the tracle demands from
I\,Iay, Ig'2,3, to date, and curren't pro'
cluction is keeping apace of the de,mand..

" ( 5 ) rCurrent prod,uction on the stor.
age ibattery types of tubes is actually in
excess of new orders booked for these
particul ar types, but present production
schedules should produce an €xcess by
the first week in April.

"There is no desire on the part of the
Radio Qolrporation to do anything other
th,an produce tubes in suffi,cient quanti-
ties to meet every possible requirement
of the tra,de. We are in the business
to sel,L and not to wi,th,h,old,. flowever,
the circumstances under lvhich the man-
ufacturer works in meeting the require-
ments of the market must be given due
.:onsideration.

"Briefly, the industry is too young to
cnarble either the deater or the dis-
tributor to plaee orders r,vi.th the manu-
facturer s,ufficiently in advanee to meet
the fluctuating demands for the specifie .

types of tubes. As the fa,ctories, on the
other hand, must prep,are their prod,ue-

tion and proeure new ,ma,terial fro,nn 90

to lr2l0 da;rs in advance of actu'al deliv-
eries, it ,beeomes necessary for us to
.ndeavor to predict at least four months
in advanee what the trad.e require,ments
may possibly be. To this end the Radio
C'orpor,ation .maintains a, staff of expert
.tatisticians whose time and energies
'rre devoted sol,ely to a study of this
'ituation. Frequent ,conferences are held
'vith the manufaeturers and prod.u'ction
,ehedules are rev&mp€d to meet the
1uetuating demands of the marke,t.

Are Not Mind Readers
"During the latter part of Nove,miber,

1t)2.3, ,a largely inereased d,e'mand for the
storage battery types of tubes beeame

evident, but no prior notification of this
possi,bl,e increase was given to the Radio

Continued on Page 14

T i[ some parts of the country the build-
-l- ers of amateur sets have found a

great deal of difficulty in completing
their radios because of the scarcity of
201-4. tubes. This style is one of the
most popular ones rnade for several rea-
sens. In the fir'st pl ace, it will amplif v
for 'a loud" speaker more than any other
tube on the market. In this r,espect it is

in a, class by its,elf. It also consumes a
small current,, only a quar'ter of an am-
pere, fr,om the (( L') batt,ery, so that on A

pinch it can be run iby an ordinary hot-
shot rbattery, such as is usecl by the
old style ignition of a Ford automobile.

Another decided advantage of the
20 I -A tube is that it "has nine lives."
By this is meant that if the tu,be is ae'
cidentally burned at too high a bril-
liancy it is not neeessarily entirsly
rvreeked. Such high operation might be

caused, for instance, by aceidentally
dropping the c'6B-" battery wire on the
(( A" terminal, and so putting 2'2rl volts
or ,more on the filament designed f or
five volts. l{aturally, if this high volt-
age lasts very long the filament will
aetually tburn in two, and then it is too
late to.repair it. Another cause of ex-

eessive brilliance is an improper adjust-
m,ent of the rheostat. S'ome fans turtt
the rheostat way on to the "f ull-on"
position, thinking that b;r so doing
they ean get musie in louder. This is

a mistake. The music will not be any
louder, b,ut the life of the tube will be

very 'much shorter.

Turning on Another Life
If the 201-A tube has been operated

at such a high voltage that it no longer
lvorks, its lif e may be restored again
by speeial treatment. The \,vay to do it
is this: Light the fllament by turning
the rheostat around to the normal posi-
tion to give about five volts at the
soeket. T'hen disconnect the 6'13" bat-
tery entirely. This will naturally kitl
the 'musie. Burn the tube this way with
the c( A" battery on and the ((8" bat-
tery diseonnected for a'bout one-half an
hour. At the end of this time recon-
neet the (cB" rbattery, and if the fila-

,.4



14 RADIO PROGRESS Apnrr, 15, LWl

Letters from Our Readers
One of the Aces is One of the

rn rhe arr,'r" fffffing in the March
15 issue, entitled "Three of a Kind, All
Acesr" we inadvertently interchanged.
the n&m€s ,of two of the "Aces." As a
result we got a very tbright letter fro,m
Mr. Thomas A. McNally of ,station
WBZ, which we are reproducing. We
might say that Mr. Mc}.Ially's letters
are as interesting and as snappy a$ his
voice ,over the radio, and that is saying
a good deal. Here is his letter:

The Eddto*
Dnen Srn:

I have at hand your young publica-
tion, Vol. l, No. l. It immediately at-
tracted my attention. After ,turning over
a few pagesr, I ca,me upon the pi,cture of
"The Three Graeesr" Faith, Ilope, and
Charity.

There was a slight error in the initials
of the announcers. I am 'Tlope"-but
I could stand. a lot of charity. You had
"MC\T" under Bill Tilton and "WIST"
undgile.

My hosts of friends in Provid.ence
and surroun.ding cities would reeog-
nize the "Irish map" a,s soon as they ,saw

the mistake. Tbrere is no mistaking me
for anybody else. I am individual ! dis-
tinetive ! This is not egotism, just the
bare, cruel truth. That is one of the
reasons why f need charity &s a su,bstitu-
tion for sympathy. I was horn in 'Cen-

tral Falls lnany years ago an'd. migrated
from said village at a very tender age.

Like the wandering trouibador, I flitted
here and there, gathering no moss, un'

I til the eruel fates sat me down

I city ,of queer traffic regulations

I 
ho,me 

,of Repu,blicans.

in this
and the

Perhaps you are wonder'ing why or
how oome all this diseonnected ohatten.
I want to thank Xou, on 'behalf o,f Mr.
Tilton, Mr; Baeh and myself for the
write-up in your flrst edition. I can
readily und.erstand. why you chose our
picture for your "pre,mier." Good stufft
Your magazine should increase to about
lgl0,0'0,0' on the next edition.

I have so many relatives in Providence
I would. like rthem all to have a copy of
your Reoro PRocBEss, hut I have only
been able to secure two eopies.

Best of suc'cess to you and. your publi-
cation. It made 'me feel great to think
that the face of one of Little Rhody's
"clam diggers" graced. the first pages of
your endeavors.

Respectfully,
Tnorres H. MoNer,r.Y,

MCN or WBZ.

croslev *fll,J;l*::,1*'""' ror

We felt rather flattered to receive the
following congratulatory letter from the
Crosley Radio Corpoiation of Cincinnati,
As our readers are aware, this companv
manufaetures radio sets which show an
unusual amount of engineering ability,
and what'ever they say about radio is
pretty apt to rbe right. The idea of de-

voting a page or two to the new thinqs
in radio is 'a, good one. With Mr.
Plough's permission we are reproducing
his letter:

March 24, L924.

Mr. ilforace V. ,S. Taylor,
Editor Ranro Pnoeness,

Providence, Rhode Island.
Dear Sir:-

You are to be complimented. on select-
ittg a,n attractive color for your cover.
The design of the cover is excellent. The
title of your magazine, R.e,olo Pnocnuss,
always abire,&st of the times, is very good,
but I would. like to suggest, inas,msr:h
as you have asked. me for my critieism,
that you devote the first few pages ,of
your book, or at, least one page, to a
tabulation of the radio progress ,since

the last issue of your publication. In
other words, for your copy for May tell
what progress has been made up to the
time of publi,cation. This would b,ear

out the title of your magazine.
I fully realize that & new magazine is a

problem. It is hard to find out just what
the public wants and yet be different from
the other publications, ibut you are solv-
ing this, and as your magazine pro-
g,resses you will find it much easier to
supply this want. The idea of making
every reader a contributing editor is a,n

excellent one, and as a" reader I shall
feel privileged in the future to send. you
mnaterial.

\,Yith all the suceess that is due you
for your efforts in bringing radio to thc
attenition of the public, I am

Most sincerely,

Tnp ,CnoslnY Renro Conponeuor.
A. R. Pr,ouou,

Publicity Director.
i

'q

TUBE POPULARITY
Continued from Page 13

Corpora'tion by the trade channels.
Major st,eps were then taken in our fac-
tories to inerease production on that
typ., sueh as the building of add.itional
plant f,aeilities, the installation of new
maehin0rl, the training of additional
personnel, etc., ete. Between the first
week of December and February, produe-
tion on the storage battery t;rpes of
tubes . was actually doubled and still
further increases are obtained week bv
w,eek.

'oProduetion sehedules have been laid
rlown in tlae factories for the remainder

of this year, which it is confid'ently be.
lieved will be largely in excess of the
trade requirements, for it is the avowed.
policy of this company to keep its pro-
duction ahead of the demand..

"A temporary tube ,shortage may de-

velop in any partic,ular locality not by
reason of insufficient factory production,
but because of the difficulties of obtain-
ing unif orm distrirbution. The Radio
Corporation sells its tubes to distriib-
utors; from that point on it has no
eontrol over distribution to the dealers.
We are aware, however, that distri;butors
are ,making every effort to serve dealers
in all localities, but the aetual quantities

distributed. in any particular territory
aro also governed by the a'mount ot

'dealers' orders, dealers' credits, inahility
of some dealers to sense the public de-

mand sufificiently in advance to enable
them to serve customers promptly, and
numerous other factors, all of which
have bearing on the situation.

"As further evidenee of our desire to
meet all possible trad,e demands, it is
important to point out that only 10 to
15 per eent. of our total tube production
is required 'for our own merchandise, ancl

all that we need is more 'eoneise advanee
notification of what the trade wants,
thus enaib,ling trs to prevent shortages."
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Taking the Cup Otr Capacity
Ind,uctaruce and Copaciryr Sound,

Hard,, but Are Easy to Und,erstund,
By VANCE

\f OU cannot go very far in radio
r without running &cross the ter,mg

inductance ,and capacity. They seem

like rathe'r ,mysterious qualities, b'ut are

not so diffi,cult when you get to know
what they really rnean. Take the word
iuductance. Inductanae means weight-
When you speak about the inductance
of a coil, you mean the weight of a,

coil. This refers to the electrical weight
and not avoirdupois. When you want
to send a ,co,il through the mail by parcel
post, you put it on a pair of scales and
get the weigh,t in pounds.

Electrical Weight is Meant
' But when you want to weigh the coil

el'ectrically to ge,t the ind.uctance, you
do not use scales. The laiborato,ry in
measuring a, eoil puts it in an electric
cir'cuit and. uses a couple of meters r.o

see how heavy it' is, ordinarily a volt
meter and an amryreter. The answer does

not come out in pounds, but in milli-
henrie,s. This term, by the w&y, is de-

rived f,rom the famous electri,cian, Henry,
who discovered. ,many of the properties
of electrical circuits. When the read-
ings of the meters have been obta'ined,
i,y substituting in the propr3l formula the
electrical weight of the cotl in millihen-
ries can readily be found. If you have
two coils, and one is long and nariow
and the other is short and fat, they can
stiil 'be used intercharrgeably, provid.ed
they have the same incuctance. In read-
it g the diagrams o f rad.io eircuits you
will notice that the coils &re frequently
specifierd as having so ura,ny millihenries.
It is ,better to ca,ll them by their in-
cluctanee than hv any other way. This
is beeause if they were specifled as so
many turns of such a size of wire, wound.
on a, given d'iameter of tube, it would
take a little longer to say it, and then,
besides, if you happened to have a eoil of
different eize of wire wound on a differ-
ent diameter, you wou,Id, not know
whether you eould. use it or n,ot. By
giving the proper value of the induot-
ance it enables you to pick out your
own eoil.

How Many Henries Per Pound?
It has been gtated that when you

weigh the coil electrically the &nswer is
the in,ductanoe in millihenries, and when
you weigh it ,mechanically you get the
result in pounds. [t is logical to ,&skr

Ifow many millihenr,ies to the pound ?

lJnfortunately you cannot get rthe ,rrrl-

swer in any such way. One pound equals
'sixteen 

, ounces, to he sure, and. if we
weigh the coil in ounces we can convert
that to pounds by simple division. But
the electrical weight of a 'coil depends

on other things besides ,mechanicai
weight.

Fon one thing, it is very greatly
affected by the numiber of turns wound
around the tube. If you have two coils
eaeh weighing five pounds, one a fine
wire with a, lot of turns, and the other
a few turns of coarse wire, then thc
inductance of the first, with the large
number of turns, will ,,be very much
greater than that of the ,seeon'd. An-
other thing that affe,cts the electricr,l
weight is the spacing of the wire. If
you have a lot of ,turns wound clo,se

together, the coil will have greater elec-
trieal weight or inductance than if the
same coil is pulled out so that the
turns lie ,far apart. Other things that
affeet the number of 'millihenries are the
size of the wire and, the dimensions of
the ,spool or tu,be on which the eoil i s

wound.

How Many Nuts to the Pound?
,Since all these factors enter into the

electri'eal weight of the eoil, it is im-
practieab,le to put it on ordinary scales
to get its inductance. You have to use
sorne kind. of an electrical measuring
instrument insteadr &s described above.
But do not th,ink it is peculiar thai
these factors all affect electrical weight.
A similar thing happens in avoirdupois
weight. For instan,ce, suppose you have
a quar,t of nuts. How ,rrrch do they
weigh ? Well, in the first plaee, it de-
pend,s on what kind. of nuts they are.
Another thing is, Are they thick shelled
or thin shelled ? Another faetor is the

way they are compressed into the quart
measure. lf they. are packed down tight
they na'turally weigh a lot more than
if they ,are thrown in loosely. But all
these variations do not bother us at all
ibecause we ,are used. to putting them on

the scales and getting the exact weight.
What we can say is that the bigger the
quantity of anything we have, the tighter
packed 'i,t is, and the denser the material,
the heavier it will be, and in the same

way the more wire we have, the closer
it is spaced, and the greater the num-
ber of turns, the more the ind'uctance or
electrieal weight expressed in nillhenries
will be.

Effects of Two Coils
When we get two coils close together

the effec't is different 'from anything we

have ,in ordinary weight. If each of two
coils weigh five pounds, then the two
coils will weigh l0 pounds, ro ,matter

how they are spaeed. But notice this:
The electrical weight of the two coils
conne,cted together will depend & grea,t
deal on how they are placed. relative to
e&ch other. If each coil is five millihen-
ries, then the two will rbe l0 mrillihenriesn
provided one d.oes not affect the other.
They will not affeet each other if they
are Bpaced very far apart. Also, if they
are placed close together, exaetly at
right angles,, they will not affeet each
other. Either way the two together will
weigh l0 milliheuries. But now suppose
you bring the ,coils eloser together or
else turn them so they are not any
longer at right angles, and immed'iately
the eleotrical weight changes from l0
millihenries. It m,ay go up and it may
go down, depending on the d,irection of
the windings of the coil. Suppose you
look at both wind"ings endwise. If the
wire 'in both of them goe$ aroun.d in the
s&me direction, that is, hoth right hand
or both left hand, rthen the inductance
will be inereased hy bringing them elosc
together. ,On the other hand, if the wire
in one goes around right hand while
the other is left hand, then the two wiil
oippose each other and" you will get lerr
than l0 ,millihenries.

)
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,-,i-;c trlaying Baseball

D'oes this idea seem hard to grasP ?

h is just exactly like playing basehall.
Here we have a tea,m of nine men. E,ach

man is a star. If they play entirelY
independently, then the team is nine
times as good- as each individual man.
Bul sup,pose nolv they all pull together
lvith rvonderful team work, then the
result will be a lot be,tter than nine
times as good as a single,rrt;&rl. But, on

the other hancl, suppose they are each
jealous of the other, and instead of pull-
ing together they puil apart and each

one rillocks the action of his teammates.
Then the r,vhole team lvill not be worth
more than tr,vo or three inclividual pl'ay-
crs. The sa,me tirings ha,p,pen rvith the
coii. When thev act indiviclually (a
long distance apart or at right angies )

then the two adcl up as you lvould ex-

pect. But when near toge,ther, if they
use team work, the total weight of the
trvo coils may be as much as four times
the rveight of each individual coil. Turn
one of the coils around so they are
jealous of eaeh other (wound in opposite
clirections ) , and thev get in ea'ch o,ther's
way, so that the weight may be red'uced

nearly to zeto.

Tea,m Work in a Variorneter

This is just rvhat happens in a vario-
meter. ,If ere we have two eoils wound
r1p with the same number of turns ancl

arranged so that one can turn inside
tlie other. Suppose each coil taken alone
rveighs flve millihenries ; then r,vhen you
turn the variometer so that the trvo
coils are at right angles the combined
weight will ibe 10 millihenries. Turn
the,m so they are iboth wound alike and
the inductance jumps to 20 mitlihenries.
Now turn the rotating coil or roter right
u,pside down, so they are bucking each
other, and the incluctance drops nearly
to zero.

You will notice it is neafly to zero.
It does not go quite down to nothing
because the two coils are not quite alike.
Since the roter has to 'turn inside the
stator (the stationary part ) , of course
it has to be wound, on a smaller form
or else it would interfere. This makcs
the two coils of slightly unequal
strength, and so when you subtract the
s,maller from the'larger, the stronger
one has a little bit of inductance left
over. That is why you cannot get &

zero ind.uctance with a variometer.

Varioccupler FIas Taps
When we corne to a variocoupler lve

cirange its weight not by adding or sult-

tracting ano'rher coil, trut by varying fhe
connection from one tap to another. Irt
r,vinding up the variocoupler a lead L'I'

tap is brought out every six or eiglit
turns. An ordinary variocoupler will
have about 60 turns. When you rvant
a large inductance you use all 60. But
if you want a smaller incluctance to
make this connection to one of the taprs

you use, s&/: 15 or 20 turns. I f yolr
want a very s,mall inductance, connect to
the flrst tap, and only six turns will bc

in use. This makes a very convenient
rnethod of varying the electrical weight
in your circuit, ,but, of course, there is
Lhe disaclvantage of being adj ustable
only in hig steps instead of smoothly and
continuously, as you do in turning a

variometer.

Consider a Variable Condenser
We come now to conclensers. These

are of trn'o kin'ds, the fired and the varia-
ble. The fixed conclensers are macle o f

alternating layers of tin foil or copper
foil, 'r,vhich is separated from each othcr
by layers of treatecl paper or mica.
Onee the condenser is built its capacity
r:annot be changed. So it is ealled ir

fixed condenser. The variarble eon-
d'ensers, otr the other hancl, are made, o f

two sets of plates. One set can r)e

turned so that it meshes or dove-tails
into the other set. The tr,vo are in-
iul,ate,d from each other by the small air
spaces left between the leaves. \\rhen
the rotor (,movable plates ) is turn e4

so that they mesh completely r,vith the
stator, the eond.enser action is greatest.
ancl when the rotor is turnecl half wa.v

around, so that it does not mesh at all.
then the condenser aetion is least.

Just Like a Spiral Spring
This 'eondenser act'ion that we speak

about really means the springiness of the
circuit. A rbig condenser is just exactly
iike a big spring. If vou have a, weight
attached to a spring you know how
easily it will vibrate up and dolvn. The
same thing applies to an electrical cir-
cui,t with an inductance (weight ) eon-
nected to a con,denser (spring). If you
want to slow up the vibration of the
weight and spring you can do it by
making the spring quite long. Con-
versely a short stiff spring speeds u'p

the vibration. This is what happens in

"y'oul' r'a"clio. A large condenser, since it
is a large el,ectrical s,pring, causes a
slow vibration. As the varia'ble colr-

denser is adj usted ,by turning the rotor
so that the plates do not mesh so

deeply, this cuts down the electrical
spring to a short length, and that speeds

up the fr,equence of vibration. That is
the r.r'&,y you tune your radio. If yon
want to get a short wa\re length, rvhich
meAns a fast speecl of vibration, likc
KDKA ( East Pittsburg ) , which runs at
3'26 meters, _yorl Lrse a sinall capacitv to
give the high speed of vibration. Wherr
you w.anb to pull in WGY ( Schenec-
tady ) , you Jrave to turn in a lot mote
capacity, because, since it is a longer
wave length, 380 rneters, and a slotver
vibration, you have to have a longer
spr'ing. But sup,pose )'ou decide to tune
to \,VEAF, IrTerv York. You have to use
practically all your condenser be,carrse
the long \\,ave length, 492^ rneters, means
a very slow oscillation, and this requires
a very long spring to cut the speed
down.

TAKING MOVIE PICTURES BY
RADIO

The wonders of radio are increasing
at such sreat rate that it is hard to tell
hor,v much lve can believe of the u'oncler-
ful stories we hear'. A recent illustration
of this wil,s furnishecl by Station WJAZ,
the Edgen'ater Beach Hotel, Chicago. A
short tine ago they announced over the
air that they were going to try to take
motion pictures of their listening audi-
ence through the microphone, and if
radio fans r,vould listen closely they
would hear the click of the motion pic-
ture camera. Of course, this was a joke,
and it was supposed by the hotel that it
would be understood as such. The movie-
man put a camera up close to the micro-
phone and gave the crank a few turns,
and sure enough, the clicking of the
eamera was heard. life-size away acros-s

the eontinent.
That was 'all there was to it as far as

WJ AZ wa,s ,coneerned. f,magine their
-qurprise lvhen letters began coming in
the next day, and eontinuing for a week,

from listeners all over the country, ask-

irg whether the group picture they had

taken turned out well, and whether it
rvould. be shown in their loeal moving-
pieture theatres. "Did I take a" good

pieture ?" was the usual question.
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l{on-squealing Regenerative Radio
" Teled,ytrLe" Ci,rcwit One of the Recent

Deaelopments in the t\foYl-rud,iuting Sefs

H. S. WtruAMS, Radio Engineer

Itru:'lon's Noril-This is the ser:ond of

a series of articles by H. S. Williams,
radio engineer, on operation and features
of the Cutting & Washington "Teledyr€,"
the new non-reradiating circuit. 'Io-day's
article deals with an:tenna and ground
construction and the best ways of tttn-
ing. Th,e first article a"ppearecl in the
April 1issue.

T T P through the various stages of
LJ rapid. progress in the sciencb of
radio reception, f rom the early comnler-

cial ap'plication by Ma,rconi to present-

duy "r.adio in the home," tlie importance
of the aerial, as a collector of f eeble

radio impulses has ,been of supreme im-

portance to the results ohtained.

,s

the. r,vindou', across the room or under
the carpet, the results are alr,vays greater
if the antenna is 'caref ully :built. The

most authoritative rad,io engineers agree

that there is no substitute for a good

antenna and ground. Iror this reason

the Teledyne is designed to operate on

an aerial in coniunction with a good

ground insteacL of many of the more or

less inferior devices put forth as substi-
tutes. Although it will operate surpris-
ingly rvell on small and poor antennas,

the Teledyne's sensitivity increases enor-

mously rvhen connected with the aver-

age good antenna
An analysis of the radio wave easily

erplains this. The energy emitted from

energy is to be brought irrto the recerv-

ing set.

The ideal antenna is one r,vell out in
tlre open having a nrittimum tif resist-
ance and the best of instrlation. The
lead-in should be short and direct, well
insulated, and clear of the sides

of buildings. Space and convenience

considerations are very irnportant limit-
irg factors in the erection of a suitable
antenna. Thus, since we can onlY aP-

proach the ideal the greatest care should

be exerc,isecl in planning attcl t'onstruc,t-

ing.
The average antennn ]ras an effective

height of about twentv teret, although its
acttral height may be somervhat'greater.

Auronnttc Swtvcnes Ox Rntosrers
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This

Too o,ften the radio fan depends on an

antenna that' he thinks is "good enough."
There is the "freak" aerial. A freak
aerial is .a, thing in the eategorY of

everything else n'otional and freakish.
It soon passe's.

Granted, that there is a eertain thrill
in "getting so and so" with a wire out

Shows the Hook-up of the 4-Tube Teledyne

B, transmitting station, as is com'monlY

known, is radiated in ever widening
cireles, becoming weaker and weaker as

the distances it travels increases. The

impulses picked up by the distant re-

eeiving station a,re so very minute thatr
the most effieienlt eollective device should
be utilized if the ,maximum amount of

flB

)tton

ztD

The effective height may be called its
ele,ctrical height, and it is this that
largely determines the antenna's effi-

eiency as a colle'ctor of radio enerf4.v.

The greater the effective height, the

better the signal strength.
In contrast with the ordinary antenna,

the avera,ge loop has an effeetive height
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of aborut thrse irwh,es. Thus the usual
antenna compared wit^h the average loop

collects, roughly, about eighty times &s

much energy. Obviously, such an initial
ad.vanta.ge is not one to be ignored.

For the best results under ordinary
m,etropolitan ,conditions' an aerial with
between 60 and 100 feet between the

set and. th'e far end should loe used'

The antenna may be longer if there are

no stations within 50 miles.

The receiving set is ord.inarily connected'

to water pipes, radiators, rods driven in
the ground, BumPS' or gas PiPes. The

greater the resistance of the radio
"groundr" the less the signa'l strength,

hence the importance of securing a, low-

resistance ground connection.

Hooking UP the Set

The d iagram shows the method' of

hooking up the various parts described

in the last issue of Repro PB.oGR,n'ss.

The first tuibe is a radio frequency am-

plifler. 'Control is obtained in coarse

steps by the swit'ch, while fine tuning is
accomplished rby the eleven Plate
(.00,025 mfd ) condenser. The outpu,t
from the plate of this tube goes to the
primary of the air cored radio fre-

quency transformer, which you have al-
ready wound.. You will notice 'a" con-

denser, .04 mfd, which connects 'a,sross

the 90 volt 3(8" rbattery. This may ,be

omitted ,or a smaller condenser, say

.002, substituted. The reason for its use

is to ,allow the radio frequency to avoid
the necessity of going through the (cB"

battery

The Tickler is Important
'Ihe tickler c'oil running from the

plate of the second tu'be or detector is

coupled to this s&me air cored trans-
f ormer. After the audio frequency
waves leave the tickler coil they go

either direct to the phones or to the first
or second audio amplifier, depending on

the position ,of the automatie switches
on the rheostat. For these switche's
may be substituted ordinary filament
eontrol jaucksr'or, if desired, regular
four contact jacks may be used and the
tubes turned on and off rby the rheostat.
As a 'matter of fact , everything in the
hook-up diagram to the right of the
tickler co'il is just like any ordinary
two-tube amplifier.

The rheostats shown are of 20 and 30

ohms for use with the UV 199 tuloe. If
storage battery tubes or IMDI l or 1'2

tu,bes are to be used, then six ohm rheo-
stats should be substituted. The two
ter'minals f'or the horn are to be used. if
the I'oud speaker cord has no plug at-
tached, but if a, plug is used. these ter-
minals may be omitted, and. the loud
speaker plugged into the telephon'e jack
in the usual manner,

Ready to Tune fn
Ther,e are two general methods

of tuning the Teledyne. Both are ex-
tr,emely ,simple and therefore quite rapid.
Each method has its advantaggs, and
every user of the Teledyne pro'bab,ly
swears by his favorite method. The im.-
portant feature of the Teledyne receiver,
however, is the fact that, regardless of
the method of tuning employed, or of
the d.egree of skill ,or lack of it in the
operator, the Teledyne will not emit the
howls and squeals peeuliar to other re-
ge'nerative receivers, and thus. cannot
possribly annoy or interefere with neigh-
boring reception.

The Teledyne receiver has thus at one
stroke eliminated. the only objectionable
feature of regenerative reeeivers, and
h,as at the same time achieved. a remark-
able sensitivity.

The first way of tun,ing is the fa-
miliar beat method. This consists in
'causing the detector ,tube to oscillate by
increasing the re,generation, and. then
slowly varying the secondary condenser
eontrol. As this control is moved over
the ,seale, innumerable beat not'es, known
various,ly as "chirpsr" o'squealsrtt t'val-

leysr" etc., are heard.
'The second. step is to ,bring the pri-

mary into tune with ,the secondary. One

of the :beat-notes heard. while moving rthe

seeondary control should h'e tuned to the

"vall,ey" or zero-b'eat position &s is cus.
tomary in single ,circuit tuners. The pri-
mary control is then slowly varied over
its range. One po'sition will he f ound
where the beat-note is ,mad.e very mueh
loud,er, thus indicatring that this is the
tune position. Leaving the primary at
this adjustment, the regeneration is then
deereased, until the beat-note disappears
and. the signals are elear and distinct.
Re-adf ustrnents of primary and s'econd.'

ary eontrols will often help in hringing
the signals in ,mueh louder, as in any
other receiver. The chief ad.vantage of
the beat method. of tuning is its rapid.'
ity, and the ease with which weak or
new stations may ibe pieked up and tuned

in. Its chief disadvantage lies in the
presence of the ,beat-note squeal while
engaged in the tuning-in proaess. X'or
those who object to this latter feature,
the ,second method, of tuning will prob-
ably offer greater appeal.

The second. method of tuning the Tele-
dyne may be called the Hunt method.
It is eharacteristic of the Neutrodyne,
and similar receivers, ;but in the Tele-
d.yne, only two controls &re used, one
for eaeh hand, thus greatly simplify'ing
the tuning process.

The r€generation control is .set at a

low value, well below the oscillating
point. Ivith the primary control in one

hand, and. the second.,ary eontrol in the
other, the entire range is slowly and
earefully covered, maintaining the pr'i-
mary in tune with the secondary. The
in-tun'e position may be readily deter'
mined. hy the sudden increase in atmos-
pherie and extraneous noises as the pri-
mary is s'lowly varied. A little practioe
makes this process quite easy and rapid.
At y stations operating and, within range

of the set will be heard &s the receiver
comes into tune with them. Once a sta-
tion is heard., the regenera,tion rnay be

in,ereased, and rninor readjustments made

until the intensity is, a maximum.
This method 'may be satisfactorily

used on the louder 'stations, but for tun-
ing in ,the weaker and extremely distant
s,tations, the ibeat method is preferab'le.

The dial seale readings on the Tele-

dyne may be reeorded on a ehart after
they are onee found, and thus a stat'ion

onee heard, may be immed"iately tuned
in again at any time by setting the dials
in aeeordanee with the eharted. 'seale

readings. ft is only necessary to reeord

the primary and seeondatry read.ings, &s

the regeneration ,eontrol serves only to
ad.just the intensity of the signals.

$A5O,OOO,OOO FOR RADIO IS THE
PRE.DICTION OF MR. BABSON

According to Mr. Roger W. Babson,

the ,eminent statistieian . and, husiness
authority, America witl spend $35'0,000,'
0,00 for radio this year. Vacuum tubes

alone will take $50,000.'000, This is a'

third. as much as the entire furniture
business of the United ,States, and twice
as great as the earpet and rug ibusiness.

Be ear'eful not to let any of your money
go to the replacing of earelessly burnt
out tubes.

i

t
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'lhe picture sltolvs tire rather unusual
constnr'ction of the ,broadcasting torver.
White most structures are rigid aL the
base, and depend on the f oundations f or
holding some of the side pressure, this
tower is quite drifferent. No reliance at
all is placed on the masonry base to
prevent the tower tirpping 'over. Ins'tead,
an elaborate series of guy wires is used.

The tower is divided into ,four parts and

at the top of each section the guy rvires

are aLtached. This large number must be

used to prevent the torver fLruckling under
a heavy wind storm. Although the steel

work looks rather frail, it has stood the
test of nearly ten years' storms.

Started Once in Two Months
Of course, the early broadcas,ting ef-

forts wer,e periodic, first bi-monthly and

then weekly, and then trvice a week. Over

[wo years &go, ][ay 20, 192'1, regular
daily and nightly broadcasting was

scheduled, and has continrted witltout in-
termission ever since. The first Dire'ctor
of Broadcast,ing was H. M. llaylor. The

first studio was a comparatively primi-
tive affair in marked contrast to the

Harold J. Power

richly furnishecl and conveniently ar-
ranged studios of to-da,y. Three times

has the studio been entirely remodeled

to keep pace with the increasing im-

provements of the broadcast'ing art-in
order to keep this oldest broadeasting

station on a par wi'th the 'best of the

reeent stations.

\ v hrle usrng comparatively lorv porver,
IC0 r,vzttts, the station has b,een heard
f rom coast to coast, in Canada, and the
lVest Indies. Noted persons of this
country and Europe have been attracted
to the station. The present Director of
Broadcasting is H. D. Miller.

The First Radio School
?iic executive heacl of this sta-

tion is llaro'ld. J. Power. rHis

storv is ari romantic as the indus-
try he has helpecl to shape. I{e started
in radio as a, young grammar school boy
and became so en,thusiastic that he got
permission to rbe let out of school in
llverett early each duy so he could rlln
home and" get the Navy Yarcl time sig-
nals at noon. IIe used at this time a,

home-made set with r'vhich he had experi-
mentecl for a year, first in his mother's
kitchen, then in a shacl< called the
"Laboratory," before he received his
initial messag'e. In 1910 he cond.ucted

what is believed to itave been the first
radio school in the East--a night class

at the ltr'verett High School.

J. P. Morgan Interested
After he finished school Mr. Power, as

a result of h,is unremitting work with
radio, was a'tiie to get a wireless opera-

tor's berth on a Boston-New York pas-

senger steamer. L'ater he was operator
on the late John Jacoh Astor's yacht.
I-Iis next move was to the "Corsair," the

famous yaclit of Pierpont Morgan. lVhile
operator on the "Corsair," Mr. Power,

though even then ha rdly more than a

lad, interested Mr. l{organ in the pos-

sibilities, then little reeognized, of radio
AS a" eommercial proposit,ion. The re-

sult was the estalbtishment in 1915 of

the first Amracl plant at Medford Hill-
ricle, with Morgan finaneial baekitg.
After several years of struggle and per'
sistent resear,ch work, the eoneern was

plaeed on its 'present sound basis.

Invents the 663" Tube
In its model manufacturing plant, the

Ameriean Radio and Research Corpora-
tion, the largest among the independents,
p,:ocluces the h,ighest class type of mod-

ern radio equipment. Production facili-
ties are .1,000 sets per day under normal

condi,tions. Research, so important in
the development of any art, has not been

neglected. One of the startling scientifie

aehievements of the resear'ch end of the

busines that has attracted consid-

eraJble attention-is the (6S" Tube-a
Reetifier without a filament.

ODDS AhID ENDS TRAY
Hannv A. N,rc,rnnsoN

All the 6-32 and 8-32 screws, nuts and

bolts and all the thousan'd and one

small parts that seeln indis,pensable for
building a radio set ltave to go some-

r,vhere. T'he slack u'orker puts them all
in one tin ,can. But the methoclical one

rvho saves tirne in the end prclvides sep-

arate trays for the principal items. If
time is no object, a tray about 12 inches

squal'e divided intcl six or Inol'e corn-

partments can 'be rnacle. Ilut an equal-
ly desirable tray already diviciecl into
com'partments is founcl in the shallorv
tin muffin pans used in every kitchen.
These can be purchased for l0 cents or

a little more, all shiny and new, and

will save many times their cost in con-

veniently holding small rbolts and the

like.

..MAHOGANITE'' IS COPY-
RIGHTED

Perhap's you are using a radio panel

which is gr'ain,ed like mahogany wood

r,vith streaks of red. and b'lack in it. Such

an appearance ris very attra'ctive on a set

and add.s considerably to the neatrtess of

the design. But it may or not be ma-

hoganized. This name can be used only
if the 'product is manufa'ctured by the

Ameri,ean lfard" Rub,ber Company as they
were the flrst t,o use this name and- have

copyrighted. it as applying only to their
own product.

A good ,many peoPle in the Past have

used, "m,ahoganite" as the nam€ for this
kind of material,, although m'ade by eo'rn-

peting compan,ies, an'd r,vhile by law the

Ameri,ean Hard Rub'ber Company has the

legal right to sue for coryryright infringe-
ment, they have t,aken the broa,d" stand

that i,t, is undoubted'ly inadvertan'ee that
has eaused this theft of name. However,

they have s,erved notice that in the future
any one infringing will be proseeuted'

RADIO VOTE AGAINST CAPI.
TAL PUNISHMENT

An analysis of several thousand of the

Letters received from WE'A'F's audienee

as a, result of the debate held rbefore ifs
microphone at the Hot el As'tor hetween

iVarden Lewis E. Lawes of Sing Sing

and rsenator Willia,m Love of Brooklyn
on March 2,5, shorved that 48 per 'c€rt'
of the audienee favored. capital punish-

rnent and 52 per cent. were against it.



HISStrS A.ND CLAPS

wHil $# l:*: T j;#f#
singing some wonderful solo, like
ttAt llawniog,tt fcr instanc€, n'hat
rvill you do ? IJndoubtedlY J'ou
rvill be thrilled and PerhaPs re-
marli, '(What a rvonderful voice
she has.t' But do you let the mat'
ter drop there ? If You do, You
will not have done your clutY.

You will often hear that cour-
tesy requires that you send aP'
plause cards to the broadcasting
stations when you are particular-
ty pleased u'ith sorne Programt
and no doubt most peoPle agree
that this is the polite thing to do ;

but have you ever acted on this
prompting and expressecl yollr ap-
preciation by fitling out and
mailing an applause card ? Per-
haps it is not generally known
that most of the talent gives its
service free to the broadcasting
station. Even such a big company
as the General Electric OomPanY
does not pay its artists anything
for their performances before the
microphone at WGY; Schenec-
tady. All their services are do-

' natecl free of charge. And what
d o they get out o'f it ? Only two
things. Il'irst, the advertisement
of themselves, anC, second, the
mental satisf action rvhich theY
get from knowing that they are
helping to malie the world a
pleasanter place in which to live.
But how ca.n they knorv they are
sueeeeding in this laudable PUr-
pose if no one tells them abcut it ?

Like Talking to Yourself

Did you ever talk into a tele-
phone and find that it was out of
order ? Would you be so f oolish
as to continue to speak yo'ur mes-
sage into it whe'n you got no re'
sponse from the party wno was
cut off at the other end ? Proba'
bly any remarlis you did mzrke

\i'ere of rather a choice nature.
lVell, when a person talks into a
microphone in brcadcasting it
seems just like talkiUg into a dead
tefephone. Absolutely nothing
happcns. Itcrhaps the instrume'nt
is even out of order; you do not
linow. You talh for perhaps five
minutes, maybe for an hour, and
nothing but silence reaehps your
ear in reply. And if that silence
is repeated rvhen the mail comes
in the next day and on sueeeeding
days, nothing is heard from your
audience, you naturally are dis-
couraged from ever repeatittg the
perf ormanee.

Two Dollars or One Cent

Anot,her point to consider is the
effect on the broadcasting director
at the studio. The only way he
knorvs what the public wants is
by reading over the applause
cards coming in. And so if ,vou
do like a certain piece of music
or a certain singer, the cnll' way
) ou can be sure that you can get
an eneore is by letting the diree-
tor lino,rv about it. Then, too,

-You sometim'es h,e'ar something
that is very disagreeable. I'er'
haps the soprano flats badly and
it grates on your ,ears. This may
happen every night if you do not
send in a few hisses. You spencl
tr'.lo dollars to $ee a show and
then (tgive a hand" to the perform-
ers besides. By all means to'
night, after you have heard the
coneert, spend a eent for a postal
card anC write a few hisses or
claps ancl send it in.

THE BITOADCASTING BATTLE
At the present time t'le news-

pa,pers are full of the figtrt be-
twe,en the Radio Corporation of
America and its allied orqaniza-
ti,orns, the West,inghouse Mc'ctric
Co., the General Electric Com-
pany, the Western Electric, on

orle hand, and the Government clr]

Lh'e other. The claim is made b)'
the latter that an attempt is be-
ing made to mon'o,p olize broad-
ca sting. This is denied by the
corp'oration,

This situation was brought
about by the recent action of the
We,stern Itrlectric Company in
bringing suit against ,several
broadcasting stations f or in-
f ringement of their pate'nts. A
rvord here might be said a,s to horv
the various patent rights were at-
quired. As $re all knorv, radio
is a very n'ew ,science, and it un-
tloubtedly has the great popular
appeal of any seienee. There are
rnultitudes of people working on
its improvement all the time"
Quite possibly you, yours,elf, have
been experimenting somewhat in
the last month, using one hoolr-
up and then another, which )-o1I
may have read of, then combining
them r,vi th J,r,our own ideas to see

if you cannot get even better re-
sult's ; and if you are successful
vou very likel;' take out a patent.
When you multiply your efforts
along these lines by the hundreds
of th'ousands of other experiment-
ers you will realize that the raPid
grorvth of the industry must hlve
resulted from the large number
of patents eovering the entire
field.

Beating the Patent Game

According to patent law, if Yolr
make an improvernent on some-
body's invention which he has
patented, you ean make and use
the improvement, but not the un-
rlerlying patent which you have
improved. On the other hand, the
original patentee can not use
vour improvement.

So you each block the other.
lVeither one can make or use the
improved article. Owiog to t'te
operati'on of this law, no com'
pany could make a good radio set.
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One could make some parts and
anoth:er other parts. But com-
plete sets wer,e out of the ques-
tion. What was more natural,
under the circumstances, than
that the big co'qpanies should. get
together and agr:ee to pool their
patents ? As a matter of fact, the
same thing happened a good many
years ago in the automobile in-
dustry. Before that combination
one company could make an €rI-
gine, anoth er a steering gear, anct
a third a transmission. But no
one company could make, a com-
plete automobile.

Uncle Sam Takes a Hand
During the war the Government

asked. the three bigge'st electrical
manufacturing companies in the
[Inited States to get together and
pool their patents. This they did
by a cross licensing agreement,
under which each company could
use the other companies patents.
Since that time they have been
able to make complete sets with-
out infringement. They also
granted licenses for use of their
patents to several independent
companies, who are now making
complete sets.

The position of the Radio Cor-
poration in the discussion is that
they have spent millions of dol-
lars in all in developing radio to
its present success. The only way
they can get a return on the
money invested is by selling their
apparatus. If a,?a!/one can manu-
facture and sell the patented artl-
cles without giving any return to
the patentee, then what use is the
patent ? To quote from Mr. If ., B.
Thayer, President of the Radio
Corporation:

"Broadcasting is made possible hy in-
ventions that have ,cost their owners
large sums not only in acquiring patents,
but also in experimental and develop-
ment expense. We have recognized the
fact that many broadcasters, in making
wrongful use of our inven,tions, have
been ignorant of their infringement. We
have, therefore, established reasonable
Lieense fees, the payment of whieh,
eoupled with an agr,eement to ref rain
from further infringement, would liqui-
date any claims for infringement and
would give the broadcaster a legal right
to the use of 't1le patent during their

life. The fees are so naod.erate as to
represent a, return far below the cus-
tomary profits on ,unpatented. electrical
apparatus.

"With approximately 40,0 s uations in
the United rStates using our inventions
without a license from us, it became a
matter of ordinary pruden,ce for use to
institute legal proceedings that would
estatblish our ownership of patents and
our rights as owners. Not to protect
bhem would be sheer neglect of duty."

This gives the position of the
Corporation. On the other hand.,
the Government thinks that theire
is danger of a monopoly being
created in radio, which will be
very detrimental to the art. If
one company is able to dictate at
will who shall do broadcasting
and who shall not, there is con-
siderable danger that an attgmpt
will sooner or later be made to
put out propaganda of one kind
or arnother. Just imagine at elec-
tion time if one company ean dic-
tate the sort of political speeches
rvhich are allowed to go on the air,
what a tremendous power this
would. be. Or even, in the matter
of religion, suppose notice were
served on the broadcasting sta-
tions that hereafter only church
services of certain denominations
should be broadcast. Granting a
eomplete legal monopoly there is
no limit to the eensorship which
the one company might not be
able to establish.

Secretary }loover Speaks

Mr. Elerbert C. Eloover, Secre-
tary of C'omme,rce, is the cham-
pion of the people's rights in the
matter. Ele says:

"I am in receipt of many requests for
my views as to issues nt, tr before the
courts bearing on the control of radio
broadcasting. tF 'T tF I can state empirati-
cally that it rvould- be most unf,ortunate
for the people of this c,ountry to whom
broaclcasting has become an important
inciclent of life if its control should
,come into the hand s of any single cor-
poration, individual, or comb,ination. rt
would be in principlb the same as
though the entire press of the country
was so controlled.. {T n *

"fn the licensing system put in force
by this Department the life of broad -

easting lieenses is limited to three

monbhs, ' .o that no vested right can be
obtained. either in a wave length or a li-
cense. I b,elieve it is safe to say irre
spective of claims under patent rights
on apparatus that ibroadeasting will not
cease and neither will our public ,policy

allow it, tc become ,monopolized."

We Become a Prophet

If we may assume the role of a
prophet we predict the follo'wing
outcome of the controversy:
The case will be carried eventu-
ally to the Supreme Court and
will be dragged out over a long
period of time. Eventually it wilt
simmer down to this situation:
The Radio Corporation, which is
the legal owner of the patents
(and quite properly-it has paid
va,st sums of money for them-),
will allow any responsible organi-
nation to broadcast. This will re-
move the munzle from the air. But
they rvill eharge license fees f or
the use of their patents, and will
fix these fees at an amount which
give them an adequ ate return on
the time and money whieh the.v
hal'e invested.

SO DOES THE SODA CLERK
fn previous issues of this maga-

zine, we have invited Uo%, who
are now reading this articleo to
send in eomments and" criticisms,
and if you are one of the large
numberwho have d'one so, we
rvant to thanli you f or your
interest.

The attempt is being made to
conduct Renro PnocnHSS a little
differe,ntly from the way other
papers are run. Of course, each
publication tries to pleas'e Jrotr,
but we are making a,n unusual
effort to.give you what you want.
It is like a drug store. A man
walks in and tells the soda jerker
what he will have. He does not
expect the man behind the
counter to serve what he wants,
and he knows he is not gifted as
a" rnind read"er, so he condescencls
to tell thE soda server t,hat he
will take coffee ice cream with
hot nut fudge poured over it.

So once more we ask you to let
us kn'ow what kind of ice eream
you prefer we should serve you in
this maga,nine.
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Contributions for

First Music Then Looks
\T OVV that the fir'st thrill of listen-
I\ ing to entertainments from the air
by merely turning a few dials has worn
off, people are 'beginning to give more
thought to the selectivity of the radio
set, and also to distances which the set
rvill receive. The day is pa,st when we

shall ibe satisfied with just being a,ble

to receive music, lectures , etc., with no
thought to clearness. We have to hear

every w,ord of the lecture and ev,ery note
of the music or we immediately know
that our set is not what it ought to be.

We now realize that rad.io is not only
a luxury, but it is ;be,coming more and
more educational and" in:,portant, and we
rvill ,not be satisfied until we have the
most selecti,ue receiver which we can get,
as well a$ one that will bring in the dis-
tances in our home" The , prog'rams

from loca.l stations ilnay be just as good
,as those from distant station's, but be-

cause we know that we a,re receiving
from many miles away it makes it seem

'all the more wonderful and entertain-
ing. It is remarkable to listen to local

stations, ' but the greater the distance
reeeived the more thril'ling it is.

When buying or building ^ radio set,
thenn we must give more thought to
the selectivity and. distance which it
will receive than to the appearance. Of

course we all like 'to have a, nice lo'ok-

irg set in our home, ibut which is more

important, the way it looks or the way
it wonks ? After we have proeured 

^
set which receives great distanees and

is also selective it is then time to give
thought to appearanee, and this will be

done.

Then What?
rMother: "Jessie, the next tirne you

hurt that kitty, I am going to do the
same thing to you. If you s'lap it, I'[l
strap you. If you pull its ears' I'll pull
yours. 'If you pineh it, f'll pinch you-

There n,ow.tt
,fessie (after a intotn'ent's thought) :

"Mamrma. rvhat'll vort do if I pull its
tail ?'t-(jv6clev Raclio Weeklv.

Lines for Lady Listeners
Ed,ited, bg M'i,ss Opal,

This Department Will be Accepted

A. Mowrg

if They Are of Special Interest to fMomen

WHICH ONE DO YOU LIKE?
In this stor,e it is not only possi'ble

for the custo'mer to see the loud 'speak-

er he wants, but also to hear it bY

plugging in on the one whi'ch best suits

his tast,e. The horns do not have to

be re,moved from the shelf, but are kept

in place, which keeps them in better
condition, as it is no,t necessary fo'r

them to be handled so much. This is
the ver,y newest and practical method

ad.opted for demon'strating loud speak-

ers, since it is possible to listen to the

one of your choice by merqly plugging
in. A pilot light placed ,at the base of
each horn indicates the loud speaker in
crperation. The originator of this novel
idea is llarold He,rbert.

THIS IS W-E-E*P
The shades of night rvere falling fast,
Whm through t'he air we heard at last,

My Radio.
Then Pa begins to try and tune
And gets s,'s craz,y as a loon

On Radio.
We dare not, speak nor dare to think
When Pa is on the ragged brink

Of Radi,o.

If papers rust,le he gets mad,
",Shut up !" he cries in tones not glad,

crg5-ftad,io 
! 
tt

Then music sweet it fills the air >,

And ,things come in from everywhe're
By Radi'o'

Pa raves and srw€i&rs and tears his hair-
Mixed organ peals and squeals are there-

Bum Radi'o.
Was ever such a,' craze as this,
That takes the joys from wedded. blies

Like Radio.

-W. W. Eam'i,s, 'in Uniaereal' Wind'4n90.

Top Shelf is for Horns and Belles

TIMING THE CURFEW BELL
In some cities it is ,customary to ring

tlre fire bell at I o'clock every evening

for the double purpose of testing the
electrical system of the fire alarm and

a lso f or giving the correct time to the
ritizens. Nowadays the hour has ,been

changed until l0 o'clock in the evening.
'l-his insures getting the correct time

exact to the second. The radio rec'eiver
is ,either tuned direct ,to Arlington, which
gives the standard time for the whole
Un,ited rStates, or if found desirab'le one
of the relaying stations, like KDKA
(East Pitts:burg), is tuned in. By this
means the radio fans who may be listen-
ing to a ,ooncert from some other station
ean still get the correet time f rom the
booming of the fire bell.
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Radio Doing Its Own Broadcastittg
I{ew Send,ing Stution Does Withowt
Siru,gers s,nd, Sp eukers un'd, Tulks

t.-vpu of apparatus which can be made to
talk itself , not merely reprotlucing
u,hat someone else has saicl.

Dr. tr'letcher, who received his degre:
from the University of Chicago, uses a

vacuum tube, oscillator and amplifier
ancl 'rvith his special tube circuits h:r

which caus'es bacl distor:tion. 1t is this
distortion rvhich protluces the irar-
monics, u'h jch distingrrrishes a spoke'tl

word from a Dl€r€, tone. Two -qeparate
circuits are ttsetl' u']ti'ch alltlw tu'o
groups of harmonics to be controllecl"

It is these ttrat determine the charai:ter
of the -qound, insteacl of iust the pitch'

Will be in Big Demand
\\rhen this irtvention is perfetrtetl so

that arlv one's voit'e (rulll be cluplicatetl

at rvill, the imagination hesitates as to

horv far it ntr) he usecl. Ila;rl;e tilt'

ilusiness man rvill ltave one set lrp in
his offic,e anci tunecl so that wllen al)

unclesirable visitor steps in tho offit'tl

boy,by pressing a ]nrtton cAn ntrtlio il'

voice b'ellor,v "Throrv hirn out." in a to:t.'

that r,vili strike fear in the r-isitot', o]"'

again, the love-sick vouth u'iil serntl ail

instrument to his su'eetie to ptrb on hcr

dresser besicle his pirotograph, u'hit'lt

n,ill continuaJl.v remincl her in his o'\\:l]

toue of voice ltott'mut'h he loves ltet'.

They Tune the Tone
'Ou.r picture sholvs llr. John 0. Steilr -

berg at the left helping 1\[r. I-Iarver:

Fletcher to get just the tone of voit:e

rvhich they are aiming for.

Itselj

r N tirese clavs vou f requently hear of
I trolrble ?1,s, tr,r r,vhat should. be broaclcast,
and there is discrtssion as to rn'hat tal-
ent to emplov. '-[']re perforrners are he-

ginn ing to think they should get paid
for singing. IJut the latest in the art is
to clo awa.y rvith the performer ancl let

the radio do its own
Harvey Flett'}ter, of
tlic ('olnpatt\'., is the

broatlcasting. Dr. I can make a

the Western trlec- | O, U. The

inventor of a" new 
I 
c'onnected u,P

Ioud speaker say A, E, I,
vacuum tu'b,e oscillator is
to an overloaded amplifier

TESTING THE "KICK'' OF
TRANSFORMERS
Ilannv A. Nrcr<nnsol{

It is aiways uclvisa,ble before placing
D" transformer in a radio set to test the
primary attd secondary v'indings for
continuity. This may be done in the
more usual way by placing a small bat-
tery and pair of phones in series with
eaeh winding to be tested. Each time
the circuit is completed, there should b'e

a click registered by the phones.

Here's a. Yery simple but effective
method of testing both primary and sec-

ondary with one test. 'Touch the ter'
minals of a three to six-volt battery

source to the pr.imary termina,ls and at , 
Amet'ican public during 1923 for radio

the same ti,me touch a moistened finger I material'
to each of the seconclary termina,l,s. A I Two hundred and fifty books on nadio.

small electr{,c "shock" is a sure index of I Seven radio trade papers.

proper winding" In the ease of audio I fifty, magazines carrying radio sec-

transformers, the strength of the shock' tiorrr. 
"

received" is to a" considerable extent u" I thirly radio peri'odical,s'.

index of the voltaqe step-up caused nv ! Three thousand. weeklie,s with rad.io

newsp,apers which carry

I One thous,and w,holesal'e clistributers

, and jorb,bers.

I Thr.u thous,and manufacturers of r&-

I aio supplies.
)

i fwo hund'red. and fifty thousand per-

sons eon'ne,eted with the industry.

I

I RADIo THE RULING RAGE

I A" inv,entory of the nadio er&ze wa.s

I 
recentty comip,iled by 'an intere'sted. au'

j thority:. Thi's is what he found.:

I f*enty'five thousand retail dealers.

I ,Ottu hun,dre,d and seventy-five million
I dollars es't'im'ated expenditure by the
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The Popular Loop Aerial
Muny Fans Are Discurd,ing Th,eir
Outsid,e Aeriul for & L,,oop Antevl,rla,

An fnterview with R. H. Langley, Radio
Engineer, General Electric Company

'rs tirinl< o'f this radio wave as very
much like great smooth waves on the
ocean, whi'ch of course, also move f or-
rvard. with 'a, very. definite spee,d. The
turn,s of r,vire on our loop antenna at'o

necessarily in series with each other,
that is to s&X, they form a continuou s

winding. See Figure l. If the maxi-
mum r.oltage is to be generated in the

/NsdLAl/d4
Prfl s

'1, f,o
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Fig. li. Layout of Loop

) oop, then the voltage induced in the
hvo sides of each turn ,rnust be in the
rlirection so that they may add and nor,

oprpose e,ach other. If the voltage gen-

erated in fuoth sides of the loop were i n

the u,pr,vard direction at any one in -

stant, then these two voltages would
cancel each other, but if the voltage on

one sid,e of the turn we,re up and on the
other side of turn it were down, then
they r,vould add. When such a, loop is
conneeted to your set, a, current rvill
florv around the turns of the loop. This
is exaetly what we wish to have happen.

Up and Downs of Loop
Now in order to have the voltage gen-

erated up on one side of the loop while
. it is down on the other side, the lo,op

lvoul,d have to be one-half a wave length
long, that is to say it would have to be

).ong enough in the horizontal direction
so that one side was in the crest of the
wave u'hen the other side was 

. 
in the

trough of the wave fl,,s shown in Figure
2. Since the distance between the crests
is 'called the wave length, then the dis-
tance fro'm the crest to the trough ic
one-half the \\rave length.

M {N Y of t}re ururi,et'n sets hal e one
J v r ox' trvo novel appliances. Sonre
have a trig rvooden cross built into the
eover of the radio and on this cross is
rvouncl ten to fifty tnrns of wire, thus
forming a, loop aerial. In other sets is
found a jack labelled "loop" and a loop
aerial, as just desuibed is plugged into
this jack by means of a. flexible coil.
\Vhat are the ,advantages of such a piece
of apparatus over the usuallv used out-
cLoor aerial ? "

The loop antenna is a very interesting
device. It is qui,te different in its method
of operation from the outd oor aerial.
The outdoo,r antenna is in effect nothing
mor'e nor less than a conclenser. It is a
very large condenser to rbe sure so far
as its physical dimensions are concerned,
but electrically it is a relatively small
one. The loop, on the other hand,
is an incluctance. This funclarnental dif-
terence 'between the tlvo is the rea,son
u'h;r it is necessary to use different
rnethods of tuning in the two c,ases.

Like Automobile Generator
There is a ve,ry close parallel betil'een

the ordinary direct current generator or
cl"'namo and. the loop antenna exposed to
passing radio waves. In the generator
a, number of coils correspond'ing to the
loop aerial are rotated in front" of the
poles of a powerful magnet. The pur-
pose of rotating them is in ord.er that
they ,may mo\re with respect to the mag-
netism, and thus have a voltage or elec-
trical pressure generated in them. fire
amount of this voltage depends of
conrse, upon the strength of ,the field
and the speed at, which the wires are
srvept through it.

In the radio case, the coil stands still,
but the field moves swiftly past the coil,
thus accormplishing the same result. The
speed at u,'hich the field rnoves naturally
cannot be varied and is always the speed

of light, that is 186,000 miles per
seeond.

Let us see now what form of ,loo'p

lvould have the greatest voltage gener-
ated in it b;r a passing radio wave. t€t

'o6DEIV

FRAtvE

AR ROWS

,/ sHow\Y WAY
CtlRRENf

FLoWs

The higher the sides of the loo'p arc,

that is, the longer the vertical wires are,
the greater will be the voltage generated,

and of course the voltage generated in
each turn is added to all t'he others.

As Big as a Battleship

Ilut & loop one-half a wave ittngth
long is quite out of the question" The
most po,pular wave length is 3'60 meters,
and you r€rr'emrber that a meter is a little
over a yard. 'Some of the popular stations,
tike KYIV in 'Chieago, ra,d.iate at, 5136

meters, which is nearly three-eights rt
a 'mile. A loop of this length would' be

nearly as long as a,stoamship, antl al-
most as difficult to handle.

"The Ioops lvhich \\Ie are using evcr\
,lay are of quite reasonable d,imensions,

s&f r two to f our feet long. This is on lt'
a fern' thousandths of a wave lengtir
long, I{ow do they lvor}< ? In order to
ans\\'er this question let us see how \\'i.)

would build a eoil of wire in order that
absolutely no voltage should,be gener-
ated in it by the passing wave. lf ht'

only way in which this eould be acco,m-

plishe'd rvould be so to ,build the coil that
the same voltage would be generated in
both sicles of it and that the voltages
,generated in the tu'o sicles would'be op-

posed to each other. This would give a

complete cancellation ancl no voltage zrt

all at the ter,minals of the loop or ctlit.
It is olovious that the only way in whitJr
this could be done u'ould ,be iby so it r-
ranging the loo'p that it had no length
at all. That is to s&f , arranging it so

that the two sides were exactly in tltt'
salrre place. This woul,cl nnean that tht
horizontal rvires aeross the top ancl boc-

tom of the loop would eeas'e to exist anti
the loop would become nothing but lr

wire laced up and down betwee'n pegs on

the pla,in surfaee of a board.

ff there is any distan,ce at all ;between

the trvo sides of the loop, then there
will ,be some d.ifferenee not in the
amount of voltage generated in t he tr,r'(r

sicles, but in the time at which this volt
ege is generated, and there will conse-
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quently be some I'oltage at the terminals
of the loop sinee eo,mplete cancellation
of voltages cannot occur.

Ano,ther way of putting this would be
that while the pressure in the left hand
end of the coil is the same as in the
right hand end, the fluctuations up and
down in the two ends do not keep step
and so do not exactly can,cel each other.
If two rnen a,re walking along, one di-
rectlv behind the other, and they keep
exaetly in step, they do not interfere
with each other, but when the man be-
hind gets a little out o,f step with the
man 'in front, then the man in front
knows about it.

Suppresses Sisnatr
If the loop is rotated so that its

horizontal wires are at, right angles to
the direction in which the signal is com-
irg, then the Ioop has no length so far
as tho,se signals are concerned. The pass-
ing wave strikes both sides of each tur.n
in ,the loop at exactly the same instanee,
and the voltages generated are there-
fore, equal and oprposed, and there is no
terrninal voltage, as Figure B shows.
Thi s ie of course the f act which gives
the loop antenna its very useful direc-
tional property. It is to be noted, how-
ever, that if the loop is turned ever so
slightly fro'm this zero position, then the
voltages no longer cancel, and there ts
a voltage at the terminal. This means
that the zero position of the loop is very
sharp, but the maximum position is not.

To get Chicago
In applying the loo,p antenna to an

aetual radio reeciver, it is necessary that
provision be made to tune it to resonance
with the desired signal. This is acconn-
plished by means of a varia,ble air con-
clen ser" lhe eoil aerial must be large

Fig. Z. Effect of Loop Aerial
One Half Wave Length Long

enough so that when the variable con-
denser is turned to give the greatest
eapa'city the comhination of coil and
condenser will pick up the longest wave
length that you vl'ant to receive. Thi s

rvill tbe probably around 536 meters,
KYW 'Chieago. The speciflc,ation for the
best loop anLenna therefore, is that it
shall have just as,many turns as pos-

sible, each turn being just &s long ab

possible and just as high as possible,
and still have no more than the required
,maximum inductance. The higher the

A!L\/V,A€5 tt{ STEP
FR,Nrilts Anecflou

5o No ldrrslc

Fig. 3,. Directional Effect
loop is, the greater will be the voltage
generated in each side of each turn, and
the longer it is the greater will tbe the
,difference in tirme at which these volt-
ages are generated in the two sides of
the loop and 'consequently the greater
will be the voltage at the terminals, but
it must not have an inductance value
greater than that required for tunirg.

Wind Coil on Cylinder
Now the inductance of a eoil of wire

increases very rapidly as the turns are
wound closer together. The maximum
inductance is obtained with the min i-
mum numiber of turns when they are
wound close tog'ether. In order to get
the maximum nurnber of turns for a

given inductance, which is what our
ioop requires, the turns should. b,e wounrJ
just as far apart as possible. It is
f oun,d that this spac,ing is best a,ccom-

plished by winding the loop on a frame
which has the form of a vertical 'cylin-
der. The wire goes up one side of the
,eylinder aeross the top and down the
other side and across the bottom, and
the turns are spaced around the circum-
ference of the cylinder ,so that the com-
plete winding covers an ar,c of about I20
degrees on each side of the cylinder"

As a loop aerial of this form is rather
m,ore difficult to build and operate, the
rnore usual eonstruc'tion is that shown in
our diagram. It saerifiees something in
efticiency, but is easier to eonstruct.
It also takes u,p less room and is more
portable. But for those that want the
ultimate volume and selectivity, the
eylindrieal form is the one to adopt..

LEARNING TO DANCE
It 'is easy to dance if your set can

pick music from WJY and WJZ in New
York. Just recently these two stations,
which together ,make up Broadcast Cen-
tral in New York Oity, have completed
arrangemen'ts so they can transrmit
twelve different, orchestras. These in-'
clude some 'of the best known in the
district. To mention & few of them,
there are the orchestras of Hotel Com-
modore, The Waldorf-Astoria, Hotel AIa-
mac, Trocadero Club, Moulin Rouge,
Hotel Ambassador and Hotel McAlpin"

Direct wires are run to ea,ch of
these sta'tions. That is because it is im-
praetical to transport, entire orchestras
to the broadcasting studio. The 's,che,me

also enables the radio audiences to hear

th'ese famous dance orchestras just as

they ptay in their respective accustomed
surroundings, with the inspiration' of at-
mosphere and the dan,cers right before

them. Many of the orchestras could. not
leave to reach a, broadcasting station
studio during the most popular radio
d.ance hour, ten-thirty to eleven-thirty'
and without the d,irect-wire system sueh

a suecession of leading orehestras would
be impossible.

HEAVENLY MUSIC
Music, which i's literally heavenly, has

recentlv been dropped from the clouds"

This remarkaMe occurrence has corne

arbout in this way: So,me enterpri'sing
airplane men have equipped. their planes

with powerful radio receiving sets anrl

installed loud speakers \4.ith the horn

pointing straight down. As they flit
frorn city to city, the whole country-
side a"s they pass is delighted with the
s.train.s of jazz music eonding from one

of the popular broad,casting stations.
As a ,matter of ,fract, one old farmer re-

cently heard "It Ain't Gonna Rain No
Mo," com'ing ,arpparently fr'om the depthn
of a rbad thmnder cloud, and he eoneluded
it m,ust be some new form of weather
rep,ort sent out by the Weather Bureau.

fn re,eeiving broad,casting frorn an air-
plane a ,long wire with a weight attaehetl
is dropped f rom the machine, and, of
course, the rush of the wind as the plane
goe,s at a" speed of 100 miles &n hour
causes this wire to tra{l away out be-

hind. Thig for,ms an aerial. The grortnd
i s eonneetecl to the metal'lie framework
of the airp,lsn* itself.
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER
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Cornplete radio frequencY
arnplifierunitwith $ -l r.OO
socketandrheostat rJ-
Transformer onlY $6.60
for panel or base 7-

At dealers or bostbaid

Why a Radio Trunsformer
Should be Variable

Lf b,li,,Ii,S eviclence that turning the drial of a Ballantine Vari-
I -!- able R. Ij.. Transformer gives superior results. The lower
curves (plotteiL from careful experiment) show you that fixed
transforrner:s do not give satisfa,ctory arnplification for many

of the irnportant stations. Why? Bec'ause 'the fined, winclings
a re out of tune.

instruments you c,an accurately tune every-
to 600 meters-by merel5r turning the knob'
windings to the wave length of the station

\Vith Berllantine
thing from 200
This adiusts the
rvantecl.

Adds to Your List of Stations
perfect slielding and pig-tail eonnections assure clear tones.

'Ilhen, by keeping amplirfication uniformly high throughout the
broaclcast r&nge, you get all there is within rea'ch of your set.

Send for This Booklet
" IIu r\io I'rerluenclJ '+mpl,i'ficat'ion untlb tlue Ballantine Ilar'Lo-

transforrner',;'25 f)ages of pract'icul, interest- Mai'led to Radio
ttnp et'itnent ers u'pon' request

NOVEL LOUD SPEAKERS
Most loud speakers may be calk:tl

glorified telephones with a horn. Nat-
urally a factory designed and built loud

speaker will be better than a" home-

rnade one, but if you are interested in
novelties it will 'be possible to get pretty
good. results with some everyday ap'
paratus. lfhe most i,mportant part is D'

good" telephone unit. There are several
good ones on the market. Perhaps the
most popular is the type using a, miea

or aluminurn diaphram inst'ead of the
usual steel disk.

lvith this loucl-speaking ear phone ir
is possible to 'build a" la,rge variety of
horns. One of the attractive ones is
mad,e by taking a, rather large vase and

mounting the phone in the ibottom. This
is rather surprising to your visitors who

hear,the music, but ar€ unable to finil
rvhere it is coming from. Another type
of horn which works pretty well is that
mad,e from a goocl siz,e flower pot. One

corresponclent reports the use of a large
goldfish :bowl for the horn. He hastens

to add tltat you ,must first remove the
goldfish" The largest horn ,that has bec;n

reported" is olte moulded out of rein-
forcetl concrete.

ARE YOU OUT OF WORK?

If you have & ra'di'o set and &re out

of w,ork1 then be sure Yo'u tune in to

St,ation \IAA, Arlington, 43'5 meters', next

Wednesday night at ? :30. The govern-

ment is giving a' regu}a'r hroad'ea'sting

service every Wednesday f r'orm this sta'
tio,n. They ,are sen'ding out 'the news of

Bsotsrots IttDBffi E@" G@"
- - - - -Fior*irsin 

B afu,lite Mow[din{
824 Fanny Roatl, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with thE BALLANTINE VARIOTRANSFORMER

various gove,rnmental position's which
are open in Sra,shington 'and. elsewhere

with the expeetation of reaehing inter'
ested persons very mu'ch quicker than
thro'ugh the ordinary d.epartment ib'u-

re&u's. These p,ositions r'ange all the
way frorn laborers to linemen and from
elerks 'to chiefs. You may land just the
job you ,may have been ,looking for.

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

Providence, R. I. Date-

You may enter my to RADIO PROGRESS
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subscription
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BLACK
7x9 6x9 SxLZ
7x10 6x10 8x20
TxLZ 6xt? 8x2:2
7xL4 6x14 8x24
7x 18 6x 18 9'x2:8

TxZL 6x2I
7x24
7x26
7x28
7x30
7x40

eolor-. -. - Size. *,Thickness-.--

68-7 4 South Street Boston, Mass.
C,elesto panels are superior for Rado for the following

r fe4SOflS:
Cuts, Drills and Tafrs uely enul,-
Does not tahe edge of tools-
Dieleclric losses are bracticalbt etiminatcd

MAHGGANY
7x9 6x9 8x12
7x10 6x10 8x20
TxtZ 6xt? Ex22
7xL4 6x14 8x24
7 xLB 6x 18 9x28
7x2L 6xZL
7 x24,

7x26
7x28
7x30
7 x40

ANNOUNCEMENT
Owing to the rapid increase ln business on Celesto Panels, we have been compeJ.led to

move to much larger quarters. We are now in a position to serve you promptly, as-we have
all of the above sizes in stock. Territories now open. Write for particulars.

Address all communications to

Triangle Rubber and Supply Company
68.74 SOUTH STREET BOSTON, MASS"

HEARD AND SAW BY RADIO

The chap that said he sa\v by radio
\\'as perhaps not lying, f or he unrloubt-
edly ref er,red to the saw he heard cut-
ting a girl in trvo, as br'oad,cast by lSta-

tion Wl,W, Cincinnati, last rveek. It was
t'itrt'iecl out by I{r. George ,Stark, the
n'ell-known magician. A )roung and.

( needless to say ) prettv giri is t ie<l

clorvn on a wooden platforrn by a nutli-
her of ropes. Men are selected from the
audience to hold the eucls of the rope

rvhile a barrel is slippecl o\:er her feel
ancl up to her r,r'aist. You can still see

her fe.et projectins through a hole in
the other encl of the bar,rel. Then a

heavv cfross-cut sa\,v. such as is usecl for
felling trees, is broug'ht out, and right
before the eyes of the audienee is usetl

to cut the harrel r,vith the girl inside in
tlvo. After iboth her legs have ibeen

arnputated, the halves of the barrel a're

l"emoved and ther e sh e appear s st i'll
t reri llp as before.

Unfortunately, all this could not be

seen over the radio, but 1\'Ir. Stark in a

,p,reliminary ,speech described what was 
,

going to h,appen, and then you eould

This Looks Like Quite a "Feet"

hear the various sounds broadcast from
the Crosley Station. The noise of the
saw hacking into the barrel was qr"rite

heard . 'Our p ic ture sltows I,Ir.
the magician, assisted b"v Mr.
Crosley, Jr., of Station WI,\ry.

I plainly

I start ,

I 
Porvell

i
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Notn : In this section the llet:hni r:al }l'tlit'or u''ill answer

questions of gerleral inberest on allv rtlrlio rnatters' Any t-rf

our rea,d ers ma,y ask not more than t rvo question s, an d if
the subjects a,re of importance to most radio fans they will
be answ,eired free of 'charge in the nt:rgazine. If thev are

of special interest to the questioner alone, or if a personal
,orr=oi., is desirecL. a ctharge of lifty cents will be made for
each ans\ver. This rn,ill entitte the questioner to a personal
answer by letter. Ilou,ever, -if the qirestion_ requires consid-
erable ex'perimental or development _u'ork, higher rales will
,lle charge<l. rl'hich may lte obtainecl tlpon application.

';lrplifiers. Is it better to use audio or
aclio a'mplification ?

Anstner. Audio amplification is what
.'on rvill need. A single audio amplifier
*dded to your set will enable you to
get loud-speaker operation on local sta-

tions and head-set operation on stations
I O00 to 150,0 miles away. A seconcl

audio amplifier will extend the range of

.vour loud speaker to 100'0 or 'more ,miles.

The advantages of the audio amplifier
are that the parts are relatively cheap

and easily hooked up. No 'controls are

used at all except a rheostat for the

filament. Even this may be omitted antl
the filament conneot,ed directly in
parallel with the detector tube. As a

matter of fact, such a modification is

usually recommended at the present
time. On the other hand, the radrt'
anplifler is rather difficult to adjust,
properly and reguires further controi:;
rvhi,ch are har'cl to regulate. The average
amateur makes a failure of radio ant-
plification.

Que'stiart.. What is meant by a I)' I '
- - ''t orD COlrr

Answer. This is the standard arlo'bre-

viation for a duo-laterial 'coil with 7 5

turns in it. This is one of the popular
honeycomb coils. In gen'eral there &Fe

two s,tyles of honeycomb, and' they look

alike except on close inspection. In one

style the wires of each layer cross eacit

other every eigh.th of an inch or so, hrtt

the wires of olle layer lie d'irectly ove"i

the wires of the layer underneath. Lool<-

in,g at the coil from the side, you cam

see small d.iamond-shaped' holes running
way in to the tube on which the coil is
wound.

The duo-laterial coil, on the othe'

hand, is wountl so that each layer i s

staggered, compared. to the layer b'elorv.

so the d.iamond-shaped holes mentioned

above cannot he seen. As a, matter of
,fact, the inductan'ce of the two forms of

coil is almost exactly the same if they

are wound. wi:th the same number of

turns.

Quest'i,on. Why is an ind.oor aerial not

so good" as an out'door one ?

Ansuser. The indoor aerial is usually
bu,t not necessarily inferior to the out'
door aerial. There are two reasons for
this. The first is a matter of size. Yorr

think nothing of using an aerial 30 or

40 feet high and I0'0 feet long, but rvhere

wilt you find a dvrelling of this tre'
mendous size ,to cover such an aerial ?

The ordinary house is only 30 or 40 feet

long, and to get a hundred. foot aerial in-
sid.e it requires that the wire be doubled

back on itself two or three times. Thrs

necessarily sacrifices efficiency. The sec-

on'd" obje'ction to the inside aerial is tlut
it is usualiy shielded by various pipes

and wires in the walls and ceilings or

the house. You must remember that anY

piece of metal rvhich is contrected to

the ground thinks that it is an aerial
and takes out of the air all the ra<lio

energy it can get. So you rvill see th.lt
if you have around your aerial a net-

work of hot and cold water pipes, steatr'

pipes, electric light wire, telephone wire,

gas pipes, bell and enunciator wires, thel'
rvill rob the air of nine-tenths of all thtl
rad.io en,ergy coming into the room u'ltei'e

your aerial is installed. These are the

reasons r,r'hy the outdoor aerial is usually
to be preferred, and not the fact that
your wire is covered. bY a roof.

Question,. IIow ean the squeal bc

eliminated from an amPlifler ?

Ans'wer. Most squeals these days are
,caused 'by regenerative receivers in the
neighborhood being improperly operated.

If this is your trouble, there is nothing

)'ou can do to cure it. If, holl'ever, the

squeal does not appear in the phones

when using the d.'etector only' it cannot
be from this ,cause. If the lattbr case'

the rtrost likelv reason is that there is

some feedback of energy fro,m one step to

'rnother. rSuch feed'back is the result of
: oo close spacing of either the trans-
forrner or the tubes. If your transfor,m-
ers are shielded, it is well to grounci

the metal covering, and, in that case

two or three transf ormers can be in-

stalled, even touching each other rvith-
out bad effects ; but if you have ordinar.y
audio transformers, it is well to space

them at least two or three inches apart.
As a, further prec'aution it is someti,mt's

d"esirable to turn them at' right angles

to each other. This will prevent feeding

back of energy. Anoth,er point to be

lookecl after is to make the grid leads
just as short as possible and keep them
a.w^y from the vicinity of the plate.

Qu,estion. I have a, single tube regen-

crative set ancl wish to add one or twrr

Question. What causes a 'blue glow
in a vacuum tube ?

Ansutar. A b,lue glow will b,e seen ln
a vacuum tube when it is improperlY
operated 'by putting too much c(8" bat-
tery vorltage on it. It will occur only
in 

^ 
soft tube, such as the UV 200.

T'hese tubes in general are used. only in
det,ectors and not in amplifiers. Such
tuhes are eallecl soft when they contain
a small amount of air, but if the vacuum

is pum,ped as perfe'ctly as possible the

a,mplifler is callecl hard. When a, sof t
cletector tu,be is worked with 18 to 2'2

volts (cB" battery the little particles of
negative electrieity (electrons ) shot ofr

from the white hot filament ar'e attracted.
aeross to the plate and ,cause a current in
the telephone. They encou-nter numerous

Continuecl on Pa'ge 32
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Radio Tables and Cabinets
In the BenE Line You Wiil Find the Most Complete
Assortment of Tables ahd Cabinets Manufactured

T|{IS MODEL 77 lS THE MOST BEAUTTFUL Ar{D COMPLETELY EQUIPPED
TABLE FOR RADIO

HAS THESE
FEATURES:

A Built-in Loutl
Speake'r.

Comptetely
wired inside, no
w"ires exposed,

Mode1 77

12 different designs and
style s, manuf,a cture d i n

Mahogsny, Walnut, Oak
and Birch. A*ty desired
finish. You can save time
and money and ' get just
what you want in the
RenE line.

reacly to con-
nect.

Switches for A
Battery, B Bat-
tery antl Loud
Speaker.

Ampte leg room
to operate com-
fortably.

Descriptive Circulars and Photographs on Request-Distributors, Dealers

Write for Our Special Exclusive Proposition

Office and Showroom:

100 Boylston St., Boston

Factory:

Charlestowtrr Mass.

CABINET USEFUL AS WELL AS

ORNAMENTAL
fn build.ing a set many an amateur

who wants to save moneJr does so bY

omitting the cabinet. This in general

is a mistake. Of eourse, if it is a choice

between having a, cabinet or a tube,
you ca,n do 'without the for,mer ; but it
is the experienee of radio repair rnen
that the omission of the cabinet has a
rat,lter ,bad effect on the finished set.
This is because it is difficult to hook up
the parts when asse'mbled on an open
board and keep the wires short and
direct.

To get effieient operation it is very
desirable that the leads, partieularly the
grid and. plate leads, be run as short
and. direet as possible. The c( A" bat-
tery wires are not important and may
be fastened to the baek and sides of the
eabinet to get them out of the way.
By disposing of them in this manner
the undersirable capacity action between
wires is avoided. A further advantage
of properly housing a, set lies in the
mental attitude of the builder. If he

knows he is working on a good looking
job, he usually takes a, good deal more
pains in laying out the parts, than if he
throws them together 0,n a board.

One thing further-in picking out a,

cabinet remember that a, radio is a"

rather mysterious pieee of apparatus to
most people and, they e&n not judge
how good it will be exeept by its ap-
pea,ranee. A good. looking eabinet will
about double the saleability of any
radio set.

PRIZES FOR SUBSCRIPTIONS
Head Phones or Transformers

FREE if you secure two subscriptions
for RADIO PROGRESS for one
year-your own and that of a friend,
See announcement on Page Four of
this issue.



We Br.ry Merchandise for CASH
SEI\D US YOUR LIST
CF OVERSTOCK

Through Our Connections We Can Obtain for You Any RADIO EQUIPMENT
You Require. Standard or Discontinued Numbers at Special Price

WRITE, WIRE OR PHONE

UNITED SALES
600 Atlantic Avenue !

Phone Congress' 6966

COMPANY
Boston, lvlass

DON'T MISS THIS !

IN THE NE)ff ISSUE (rVrAY 11 OF RADIO PROGRESS

Complete Instructions for Building a Small, Compact

Two-Tube Portable Set !
Ilere's an opportunity to build a set tthat you can take with you when you

go oamping. The directions will be so clear that anyone with the leasb ingenuity
oan build the set. It is a two-tube setr-panel dimensions 5l'by 10". Can be oper-
ated on nearby s'tations with a loud speaker. Range undel normal condition-s,
1000 miles. We will give complete wiring diagrams, showing t.'.,.y detail.

You will want to builcl this set when you read the descriptro,r. Tell your
newsd.ealer now to rsserve a copy of the May I-st RADIO PROGRUSS, or send $3
for a year's subscription. Bet'ber still, get three of your friends to subscribe, senC

us the $9, and we'll send you RADfO PROGRESS free for a year!



DR" RADIO PRESCRIBES
Continuecl from Page 29

molecules of air on the way across, but.

do not affect them, as the speed at
which they travel is relatively lorv
orving to the lorv attraction of the ((81'

battery voltagb. But suppose now that
a 45 volts or more r(8" battery is used

on the deteetor plate. This high voltage
causes such u powerful attraetiorr that
the electrons are speeded up to a, very
high velocity. As they rush across from
the lilarnents to the plate they en-

counter the litt,le particles of air left in
the tube and literally kn'ock the stuf-
fing out of thenr. That is, in colliding
with a molecule of air the electron
a,ctually brea,ks it, up and releases one

or more other electrons out of the air
molecule. This causes a fearful shock
in the ether, which is manifested to the
eye by a 'bluish haze or glow. As might
natura,,lly be expected, such a, condition
of irregularity is bad for the radio set'.

When listening in on a detector adjust-
ed in this way a constant whe,ezing will
be heard, which breaks up the music. As

there is no advantage at' all in such

operation, the remedy is to redu,ce the
c(B)' ,battery lioltage until the blue haze
disap,pears.

Question. Which is better for a, 16B"

hattery, two 22'/, volt blocks or one 45

volt block ?

A nsuser. Ilach ha,s its advantages. I f
you use 'a 45 volt block you do not have

to make any connectiotts across, and so

this bother is saved. There is less

clranee of interchanging the ((L" and
((I3" battery leaves and so burning out
your tubeg. Sometimes the price of the
45 volts is s,lightly less, if it is obtained
in one block, rather than in two. On

the ot,her hand, a 45 volt blo,ck is used

as B" unit and when part of it wears

out the whole block must ibe scrapped.
For this reason most people prefer the
smaller units. Suppose, f or instanee,

you bought a set of automobile tires and

the t,ire deaier stipulated that when one

tire wore out the other three must be

thron,u away at once. This would scem

like a rather f oolish contract to make"

But that is what you tlo when You buy
a, 45 volt (cB" battery. The detector
takes a small voltagc and so uses only a

part of the 45 volt (cB-" batterY. The

amplifiers take the full 4,5 to 90 volts.
So you see that part of the battery is

working harder than the rest of it, and

rvhen this wears out it means scrapping
the whole thing.

H
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Ideal Apparatus for the Portable Set
You Are Flanning to Build

Radio engineers ail over the country are turning to Coto
Compa.ct Pirts to develop p_ortable radio sets of the very
highest degree of efficiency. Surely the preference of experts
ehbulC indicate your best choice. ,

Recommended for the New
Boston Ameriean

Portable Two-Tube Set

Only recently the .0'0025
Mfd. Coto Air Condenser
with Vernier has been
chosen as one of the few
best condensers available
for use in the new Super-
flex portable set developed
by the technical experts
of this aggressive radio
medium,.

.00025 Mfd. $4.50
.0005 Mfd. $5 .001 Mfd. $6

Cut Your Set Down to
Camera Size

By making your set of Coto Parts you
can make your set as portab,le as an aver-
age camera. Tuck it under your arm and
take it everywhere you go this summer.
One Coto user made his 2 tube set on a
4" x 8" panel. The set was 6," deep. An-
Other Set we Saw Wa,S 5,, x 1.0', x g//_1s7g

tubes. These are summer outing sets-
truly portable. Make yours olle.

Our Type 9000 Coupler, Type 4000
Audio and Type 3505 Condenser, and
Type 7000 Sockets are ideal f or sets of
this kind. Your dealer will gladly help
you in your selection and can undoubt-
edly give you many valuable suggestions.

COTO COMPACT
VARIOCOUPLER

coTO
COMPACT AUDIO
TRANSFORM ER

Type 4'000

If your Dealer Fails Vou, Write Us

COTCb-COILCO,
AZ \ll/itlard Ave., Providencer R. f.

BRANCH OFFICES:
Los Angeles, 3,29 Union League Bl{9.
IVlinneapolis,' Geo. F. Darling, 7AS Plynqout[-Eldg.
Atlantal C. P. Atkinson, Atlanta Trust Co. Bldg.
Canada, Perkins Electric C-o., Ltd.,

Montreal, Toronto, WinniPeg
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The Giblin Broadcast Receiver
-|-Htr G iblin Radio Frequency Broadcast
I Receiver makes it po,ssible to o'btain

raclio entertainment without the necessity

of erecting outside antenna wires or using

a troublesome ground wire' A 'sri&llr loop

aerial pla,ced near the set will pick up sig-

nals, which, though they have come long

d istances, and are weakened hy hills, val-
leys, trees and buildings, will ibe clear and

of great volume. Many families, living in
apartments where it is undesirable or im-

posrsirble to erect antenna wires, can now

hear en j oyable, ever-changing programs

through the ,lay and evening by "listening-
in" witir a, Giblin Radio Frequencv Broad-

cast Receiver.

The Giblin Audio'Frequency
Arnplifying Transforrner

Frice $4.50

'lhe set c,o,mprises trvo stages of raclio frequency ampli-
fication, a, clet,erctor antl three stages of audio frequency

arnpliflcation. The parts are mount,ed on a sub-hase to

u,hic'h a Rakelite panel is attachecl. It is enclosed in &

hanclsorne solitl m:rhogan-v cabinet.

The Giblin Radio-Frequency
Amplifying Transformer

Frice $5.00

Bry Giblin Products from your dealer
11'r'ite f or clescriptiue circnlars

S1DAN DARD RA]DXO 8 ETECTRNC CO"
PANTTUCK]E T. ]RT-]IC]DIE IIS]LAN]D
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WARREN Jr.

SPEAKER

$8ru
The tone quality, volume and faithful reproduction
are alm:ost unbelievab,le. Noil-resonant aluminum
horn, adjustable diaphragm unit, scientifically ad-
justed, well pack'ed. The ideal sp,eaker for your
piortrabrle set when you go oamp,ing this summer.

WARREN

HEAD SET

All Warren hsrad sets are thoroughly tested
and toned alikre,. They are electrically and
mechan,ically effi'crient-and sell ;bY pireferr-

ence, not persuasion. If your dealer do'es

not carffy Warr,en products, send us his
name, and we will see that you are supplied

Warren Radio Phone
Manufacturing Co., Inc.

WARREN, R. I.

Specialists in Head Sets and Loud Speakers

Jo,blbers
Dealers
Write for
prop,osition

The Famous
Warren
Head Set


