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Radio Receiver in Camp;How an Airplane Send»:
Aerial and Tension Wires

Building Regenerative Set
i;o»j!.o:- .: '¦ ara considering bu linj

« i'ncl* clrcttit regenerative V. T. ;e-

c*'.'>"e*-- I understand th s Is ver; sensitive,
eat re- »err «elective How can ¡t b«
¦n« » oner» ¦elect ... wlthoul decreasing th«
glMttiveness? '- Could this same mr..

let 6*1 ' "* ¦'. '* -,r '"* ue,<-'i1 in eonr.ee-

tlfs wilb » erîstal .-:......-o>, aa shown tn

Fttfurei t, and 4? " - these
hook-«.'« wooid you consider the bcst3
ft) *»T .. '¦- ndly '. .-.:¦ h ;.,-;. tor
Matdtnc a-"' amplifying transformer ln-
etading Intensions of of wire
»a«: dumber of turns for 3., :t« primar)
Mil tecondary. Uo I'Mgurcs . 6 and ;
ihc» the bei -"* ¦*' Would an;
«.-eyc'.e hum b« beard in the phones "

:&o fltament were lighted b - -. \, ç
as shown In Figuro S? 1/ it,-»> -, a^v

burr. Id sue circuit woulci - fired con¬

desa«? »hn'-i-d across the fliamem --

.- -a.\ t Itiat« It? ,* iifit size ehould
. condenser b<*? <*i '.. n v. T, re-

ttvitig circuit made regenerative by tun-

/a# the photr- circuit into resonanc« with
.*¦% secondary circuit? « r reside or
the "."¦'3 floor of » broww-stone front, which
,* foor etoi .--¦ ¡J*h Kig-i and ten-story
buildings arc b! '.. i The
etir place .. « for an aerial is ot th«
roof, which Is ÎOxSO fee; Could »r-

xssi* .' ** «howa In Figure * r> i, \>
Arswer. < 1 It can br made s little

»ore selective by using a vario-
«'.ocplcr instearl of just a tuning coil
for the primary and secondary. AM
that ttould he necessary in your par¬
ticular caso to do would he to place a

ieeecdary nirn:!ar to the tickler in-
side the primary tube. (2 It is impos¬
sible (o use a tickler coil with a crys¬
tal detector, consequently none of your
three d:ajcrams is *»** ;«ny value. In
¦f#*»r Figure '.' the tickler C";: would act
as a fixed secondary inductance; in
Figure ,;. aa .'i loose coupler, nrd in
Figure 1 aa a IpiiH'np r««il none of
wkich would b»1 of any value !o yo'j. :, ¡

For the construction of any amplify ng
transformer it will be necessary to use
the form of core indicated in Figure 7
-the secondary winding being wound
over the primary. The cor" houhl
ùc mane up «>f laminations of Swed¬
ish iron, annealed; each lamina¬
tion should b<* »¡bout one 10,000th
«fan inch in thickness, an«| it should
be shellacked before being phred on
:¡'e preceding layer, in order to elim¬
inate eddy currents. The windings
jhould he of No. 11 enamel cover«!«!
wire. The inside diameter o' th*' <ooo[
should be 'm inch, and the primary
should have 1,700 turns. Kach layer
nf the primary should b^ insulated
with paper. Th«* ocondur; being
wound directly on top of the primary.
corsitt; of "0,000 turn-,, ¡ind each layer
c' the secondar*, also being insulated
with pup' r. When complete, the direct
carrei:'. resistance of the primary
»hcul'i be 1,07 T- oiling, and tho D. C.
rtiistance of lfm secondary should be
1«,"00 ohms. ¦* I think that you will
f.nti the A. C. bum v ill b" very rii---
tilbing. 1 do not know of any real
MOBtitute for the storage battery for
the purpose of lisrhting the filament,

."il A. V. T. receiving circuil can be
made regenerative by tuning the phono
circuit into re^pnanee with the sec

onda:;.- circuit. This can !>r don" in
the usual way. with inductance and
eapneity. .'"'The aerial that you d"-
bcnbc in Figure !» should be all rght.

Hadio in (amp
Question ". .' .' '¦> good hooV up to

In»-«. Mn e ¦¦ up "TO miles from New YorV;
at HP approvim-jt« ele atlon of «SO f-

Can l atta h .id speaker «llhout much
complication'.'.J. 11. T.

Answer.U will d-pend on how far
jfeu arr from the nearest broadcasting
station. At thai distance I «lo not
think you will be able to get loud-
tpcakinp results without the adtlition
of t. no*vcr amplifier on top <>f two
¦"tages of audo-frcquency amplifica¬
tion. Of course, if the camp is so

located that one of the broadca ting
".'.Ätion'' is close to it you will be able
. > hear with an ordinal-*, regenerativp
»et.

the

Indoor Aerials
Cc««!"«:' -3 a.-- not able «.o »rec

.^»'-ta! on the T'y ' 3 b¡>.v» thoiiRh-
following eubrtttuloa for a roof :i-na;:
fcod ep-irir. (I) loop ¿i-.: (', Binglr - r
per wiro stretched tro one *tndi>w to
.xnofb«r of m> apartment (1 un get about
*." feet »¡retrh'd this way) '«i connect it
to th» bindü;«' ¦>..>: of the ihh'ti1 di^o'--
b»'.: il f.-'i i h a' this .*.... give me the
Hr«te> of *'.' ;..:; «.'-«s thronj;>iout the
.e^in floors of :'v; house: the wlrce carr;.-
bo cur.-c.-.t »ic"pr when bell 's '-\insr. 13.
«:«'t a iinjif copper w.re tneide the apart¬
ment: cnukl gt: a. n.Vr'.u.' longer it.-etch
this Trt/ thnri outside. Which of th'-ae
*r 4o you th-n'. would give me the best
tíscU» with y regenerative receiver and
vacuutt tube detecte.-?
AnSTcr-Xo. 3 would give you the

hist results. You get 10 feet of wire,
stretchd clear of all obstructions and
away rom whatever distortional ef¬
fect ut>n the electro-magnetic waves
the- stf! work of your apartment
honse light have. I "think this will
give yotgood results.

Can't tretch Aerial Over Street
,Qu«atloH-Are there any statuton pro-

t ¿il.iï thus«" of ietegraph ani telrphur.e
!»'.»$ a.« »pports tor aeriala? i3an we
¦trttch an .::b; across the street? Wha'.
<. '.Y.» n.íir.^ uf QRK, «JSA and QilM?
-Ç. Ü.

ibh

.'

,.
¦."' -I-** communication ar.U

«ptliorized b\the International Radio
convention. Vhev cover stereotyped
fOestions anSftn^ers constantly in
USO between l:__, x.i_., n.n.op-use between Vreless telegraph.ratars and wà jes;^nCd to speed up
2.mun'cationlv eliminating entire
?TWnc!s* T''-C\ree that vou mention
»ear., first.QflL-..How -do you re-

gw.me!» In k cage tho -qrk" is

WerH.g.QH, i^sunds for: "I am
in question l'orm

pals strong?" In
ur aigr.als aro

Lyon being inter-
\nswer form "

.tecciving
Wear.»; "Are niy
mwer form:

'

Jgong." QRM.fered with:" ar.,l
rith." In ihis
»eraliy used to
|s3^nt interfer-
Srators usually

"QRM very

.» being interfere]
«.nnection QRM is
weieate terrific and
«ce. For instance,*>;: "QRM fierce";¡.¿here." Other v,cllÄOWn and con'-.*'..-> uscdabbreviati^are: QRX-.Atmospnencs arc very^ns." QRU
"Let nothing for \ " QSY.--üh,?^chÄ.n8* t0 the ^ length of'
loi«. ,. rh-sisgenj|]iv used in'
"QSV 470e" 10rTr' " th":iollowing:

^o¡«es Cansed b«.I^ettlon.In «?]fi 0..d »n aerial direct
th«

H«*dyne
IC

%'
i amateur
he .Pa'-t-
M Waeh-

ae-'.t".^l~" * .' --'{KOS floe..-.

*J»"t «ft, fee«. ¡ons. AW' eadr**0*1****-* «o abíjt l%co.(¡

.íÍU,n';;J"*lfh W*'

Let The Tribune
Help You Solve Your
Radio Problems

IF YOC are experiencing difficultywith your rereivln» «et write to.lack B:nn«. the Trlb'ine Ra/lio. 15*1Nas«ao Street. New York Cit\. In
your letter state what yonr troubleis. what kind of apparatus v«u areusing and an-^ other fart« v9g think
neie*iuiry. If you de«a>re to install
a rtM-euins: .set and need adricewrite to the Tribnne Radio, stating¦nhe'.hc- you live in an ¡apartment
or a private house, and if outsidethe city yonr distance from Newlork <}nestions of general interestwill hr STu-ner«! in this department
every Sunday. Request» for personalanswers should he a cram pan ed hv* stamped and lelf-addrewed en-T as*l*r\*as\

U
v elope.

_J

floor. .\f:-?- th ? had b-»n Installed !'¦'"" i«"?' r sei um ¡mi s li the da «ju«''"".''" ;' » th evi :. s an,i a night aloud liutnm .;. - ,,, s. Sometimes ¡I was'" '"-"' ."« '¦' l»c real anmi na and"' "" the w) il/» room. It wem .¡.,
own ?h- -,-.-,:. .-.-¦,; bIro Increased anil''"'¦¦ ¦-'- metimos ?; stopped abrupta ml »-»metimos «;i«'l s iva ,- mtimes .? would lasi for several hours" withshort silen« Intervals. Th re »in» »lg0 at,';n»'* "''."' definite "beats" heanl. Nodoubl :.<, know -«.-hi,' 1 mear II ve-« notcauscil b.v the i«rlnd ¡n the wires, as theywere too short and too loose kmi the noiss-.»?« much too loud There wan a:» electricelevator in th- building, «»ith in alternat¬ing current motor, but that hnd nothingto do with the noise, as 3 Tras well ac¬quainted vilth th- hum of an alternatingc-urr-nt motor and would no« mistake thatI eoulo often hear the elevator while theother noises we-,, going on Tha hummingsound that 3 refer to seemed louder atnight ard ;.- could ofl-ii be heard a- ?. oro'clock In the morning, li ro\¡!'i noha «- been the amateur sending, us thenoise va« to«, con tant anil to,, long keptup '

,-, d on ¡iiiaglre lhat wireless?¦ sages or static electricity were being-u,:iit I? th- aerial and transmuted Intosound it» some manner Do «en think thatcould b>- the explanation and I« il a com¬mon [hing tu h»ar such noise« «srher»there Is an aerial In tailed? "».linn Ihe
cou itry < -i?, -¦ «i (he .¦ .- the aer al had'¦¦ une down ,:. the humming noiserea-e«i from lhat lime it could not hue
«¦em» from the wind ae-'--.g on the wires,for, »h staled al,-«-.'-. it »ras leude..?; on per¬fect! calm nights Any information youcan glvo will b«j great',»- appreciated.n it. av.
Answer.The amateur wa3 undoubt¬edly experimenting »nth an oscillatingtube, »ml »».hen von heard the tone

ir«"»iT".fr up nnil down the scale }ir simply¡varied the capacity and inductance of¡the circuit, and thereby produced dif¬ieren! tones. The definite beats that.
you heard were the J-c«ult of continu¬
ous wave signals received from some
continuous wave telegraph transmit-
ting station ;mii the amateur usine
"hetrodyne" effect for reception. This

lefltct was explained in detail la^t
Sunday. I am quite sure that th is is
the explanation of what you heard.

Copper-Covered Wire for Aerials
Question.Is aluminum wire -.!..» cor.o us

copper wire for an ;nv\" L'an a vario
ei pier be us,-! on ;i crystal set, tine) is .:
¡?v good ?.-¦¦ .i, !««'>«-¦¦ coupler, ,-inei why?Where -« the biggest wireless station tu
th.-.rid?. il B.
Answer Copper wire is much better

than aluminum wire. It is very neces¬
sary (o hn»T a highly conductive metal
for radio-frequency current, which
tra\ els only on the surface of the wire.
. opper. however, after it has been
erected for some time-, «p.^s eonsidcr-
ably because of its softness. The ideal
»«.ire for ac'rial construction is the stce]
wire that has a copper coating. A
vario-oouplor can he u.«ed on n crystal
set an«! will be connected in exactly
tiir -.ame way as the loose coupler. M
is much more efficient thnn the latter.
because the c«>unlinp between the pri-
3iiary and the secondary is obtained
with a minimum of energy loss. The
largest wireless station in the world is
located at Rocky Point. T.. I. It is al¬
ready in operation, comsuunicating with
different parts of Europe, but the sta¬
tion it-elf is not yet completed. When
complete it will have a series of aerials
designed for .-imuluincous but indepen¬
dent c')mmunicat)P3i with different
parts of the world, including praeti-
callv every continent.

Ho»r an Airplane Sends
Quest-,en -1. 3 am plnnmng to gr' a re¬

generative set, uv:r»g a ¦. acuum tub" de¬
tector, t -vo »arlometers and a vario-coupler
I live ¿o miles from Schnectady, GO miles
from Newark. 300 miles from Springfield
an-i Zb<) miles from Pittsburgh Which of
tl-.ere stations should 1 receive with to.«'
»i-t .' How is :t that .-« n airplane. being
«n the ajr, can send messages to *. station
on the ground, since the pîane hiis no
srn.ir.el '.' Th then any rcllablo dealer now
-.rho has vacuum tubes for sale? We
have a thirty-lwo-volt farm lighting plant
for sixteen batteries and dyni.no. «:,iu;oi
3 connect Ihre* of tlic- batteries t the fltft-
ment of the detector bulb witnout discon¬
necting them from the rest'.'.Jf. .1. M.

Answer--!. With the set you have
and a proper aerial as high and clear
as possible you should be able to re¬
ceive the lirs't three stations. You may
be able to hear Pittsburgh, too. 2, An
airplane can communicate by means
of radio telegraph or radio telephone
without the use of a "ground." As a

matter of fact, a "prroanu" is not nee

essary at all for wireless communica¬
tion, "provided that another aerial is
used which will counterpoise the
transmitting at-ria!. In fact, it is
known as a "counterpoise.'' In the case
of the airplane, this is obtained by-
making a connection to all the intta!
parts of the airplane structure, such as
the engine, wire set3. etc. The aerial
itself drops from the fuselage and
hangs down clear.-the length of the
aerial being determined by the length
of the wave it is desired to communi¬
cate upon. The broaucaiting stations
i:i practically every case do not use a

ground connection. All of them, so far
as 1 know, use a counterpoise acriai for
the ground. 'Ô. Getting vacuum tubes
at the present from dealers is a ques¬tion of luck, and I cannot advise you
just which one can meet your reo.uire-
raents. -4. It will be perfectly possible
for you to use three of the cells in
your sixteen-cell battery for the pur¬
pose of lighting up the filament tubes.
The only drawback to this will be when
you are charging the batteries you will
get a reproduction of the commutator
hum from the dynamo through your

Using a Doable Slide Tuner
Question.] should lili« to know how to
-sdouble r'.l't« i un..-.g co.i in«! ho *

to find 360 meters on it. 3 am us.ng a

Galena detector, a grid condt-nser. and a

pair of -'""' °hB1 i>hor"' ,"'Iil thlttU1"Inè co'l I live in an apartment house,
and can'erect no out.?ioor «aerial, so I have

a" -..,.,,: three-wiro indoor aerial, but Ij
can hear oniy spar!: signals..L. V.

Answer.Connect your acnal with,
one of the terminals and your ground
to one of the slides. Now connect .

wi'-c to the same termina; where >ou
have the aerial and join one ]".'"f'of the detector to the other end of this
wire. Then take a wire from the re¬

maining terminal of the detector and
attach it to one oí the terminals, of
vour telephone. Join the remaimng
terminai of the telephone to tne yec-

3nd slide of your tuner, Place the
-rid condenser across the two te'.-pnone

t rminals. \ou w¡ now have 30 adjust the two s!idei*s until vou get musiifront Newark. 1 doubt very muchwhether you will get very good result«or in fact any re ults, with an indooiacr;a: and .-. crystal detector.
Connecting I iirhtning Arrester

''"-"s' :' ''. * ihm tu ...;.... rte.',-'*¦' *> -¦ ** -<¦ «ii.1,1 .. ¦¦..., .',,,Y'Y " n«l " » Lho switchL2 *hc.:. " ** honeycomb oil I,.-y. vy: :, nirc!"1" !":iii !:

Answer '1 ou shou d use No. M bar«C0PP<.ire oi N'o. IT oo| per clad t<ma.ee a eoi 11 ction from the aerial t«liS'htnii g protector or lightninsswitch. rnc same sizes in coveret*'ire '¦.¦¦; '"' used . 1 make a eonnectioifrom the protective de* ice or th«switch to your receiving apparatus 2A honeycomb ci can be used for thipurposes of a tickler coil, bul it shoulcr"' used in conjunction ¦¦ itb the honey'" '¦ oi !i V* her, oil of hat d"cscription are used for the nrimary ancsecondary. rhese three coils arc carned >n ;* special mounting, which ¡s sc[arranged that the position or the pri¬mary coil and the tickler coil can b<¡varied m their relationship to th(secondary coil.

Harmonica Cause It
Quer.uoi have a gen»rativ. rec-tv»,"¦" -¦'¦ > " l«*i< t t. whl, h .h ««i«;'' rerei « a-tfiouii war« length of i-^3

;:';-r« I) 11 get Be.lio-'a Inland whichundersia, ,or 1, ,..j; .. M5() .,, .. fl.though u :, -., r3 .-;, n Please explain5*'n> ! K tins station .. :-;'. i also g-i'*.l>K *¦ ery fuhii If 1 attaeh 1 ¦».',
'¦'¦^ »1 pliflT wl this bring those sta-Ion oui ¡ear .-. ml si rune? I'*. M.
Answer The reason thai * ou re¬ceive from Bcdloe's Island is becauseUiat station has two harmonic?. Bythis is meant that he radiates three

separate waves, the two weaker va cs
being harmonics of the main, natural
wave length. II is practically the sume
thing a-, in the case of music where scertain note is struck the same note-
in lower ..cales or higher ,scales wi'lvibrate. The addition of a two-stepamplifier will, of course, amplify his
harmonic of Bedloe's Island and the
weak signals that, you obtain fromKDKA.

Aerial and High lennion Wires
Question am In difflo-illy as to thec "rreel «¦ a; to ¦¦:¦ t-t g rial l'herc n r»li'Rh tension wires running or, |,.<h th«>fr.«nl and Id of [;0 buil i ng and there

is ¿ vacant lot In he back i; \ '.'.
Answer- -Place your aerial ri:ag'onalto these power lines and erect it a:,

high arul clear ns you can. Take ad
vantage of the back lot to put in as
tall n polf as you can get. Then, if
possible, gr! a flat top wir-- 150 feet
long and make a connection in the
center for your lead-in. This will
gi'c you a "T" type of «"rial that win
receive signals equally well from nil
directions and. due to the faci that it
<!<ts not run parallel to either of th<*
two high power transmission line*-,
you will no! receive any interference
Ihcrefrom.

Tuning (oil Too Big;
Question have a crystal s consisl

in.-? of i. 4.000-melT Arlington 'runs
i't.rr er, 333 pîi't'* v;i-!jh'n condenser, on*
(food crystal detector, on« fixed condenser
and a 3.000-olun head s.-a- The aerial t«
100 feet long un.I SO f."! high, single
strand. 1 receive loud eode and voice tries-
sages from ::\.l (i.«»s.l Beach), h\v. I ean-

?t ear W.IZ Kindly toll mc »h 1
cannot receive the latter Tell me if I
need an; other part. P. K.
Answer Your oscillation transform¬

er is too large for short wave recep
tioii. You probably will be abl<* to ¡rci
better results if you place another
23-plate variable condenser in serio«
with the aerial and tho primary of this
oscillating tranjformor.

Parts for Crystal Set
Quer-lion Please prive me the connecting

plan and u .if a et.vstal radio receiving
set. Xol us< ..n ordinary Lulling roll
plan bul one that will give the bosl possi¬
ble results without the u"- of batteries.

a ;:.
Answer The ber-t results that can

be obtained with the crystal detector
are by u.-ing a vario-coupler, one vari¬
able condenser of forty-three pintes, a

crystal detector, one pair of head tele¬
phones and a rixed condenser. They
should be connected up as follows:
Aerial connected to one end of the
primary of the vario-coupler and the
ground connected to ti'.o other end of
the primary. The variable condenser
should be shunted «cro== the second¬
ar;.' of the vario-coupler. A lead
should be taken from one end of the
vario-coupler to one «ide of the crystal
detector. The remaining side of the
crystal detector should be joined to
one of the termina's of the telephone.
The other terminal of the telephone
will then be joined to the remaining
end of the secondary. The tirRt. con¬
denser should be shunted across the
telephone lend1--. The set will then be
ready to operate.

Honeycombs as> leading Coils
Quest :nn -is ; nor" any way that enn

increase the wave length of m\ receiving
sc; by UiMng honeycomb coils? How many
meters could 1 increaue it? Would it bo
possible lo increase sufficientlj
ge, the arc stations? 3 am using a sing.'e
coll tuner wiih a crystal detector set.
k. r.. h

Answer.You can use honeycomb
coils to load un this set. The sir.e of
the. coil will depend a great deal upon
the length of th" wave you desire to
listen to. Most of the arc stations are

operating on wave lengths ranging be¬
tween 4.000 and 6,000 meters. To re¬
ceive them it will be necessary to place
a GOO-turn honeycomb coil in series
with vour aerial and the tuner.

Single Taps Also Xecessarj
Qu stioi_'.'. M> carlo-coup] r has 'ap«

everv ten turn.- Is [here anything gained
bv taking taps off -ach or the first ten

terns, or will the uya of the variometer
mínate the need .r this.' I'D find

that the rotation of the prii ar- of th«
vario-couplei I* of ver ttle use in tuning
3s this as it should be .' I.J* 1 have not
shielded nw se: tía yet, consequent!} is
necessary to lteep one hand on each varlom-
,.. ;,' while listening to 3U,3. Wirl
and KDKA, In agin« that shielding w 1
reillv reim-di this but will the »ensili*.i
caused bj bod a be lost? <i) \>hat
,-, the eh cf differences in prlncip.e oper¬
ating and efliclcncy of honeycottib and
Mnd.rv.eb or stagger- wour.J coil.s.
ïlow would you expia n the fact thi cut;
.!;,¦. r.u-. one wire of » two-wire aerial i-j

fêet long has no «effect on the tuning or

ntensitv f sound3. Will '"/ tinñy
give me the names and joe« ions of thç fol-
lowing stations: -3CBJ, :AT¿, .Ii'..I. -' IB,
:::. and WHN'V.3. V

Answer.- 1 You will be able to get
verv much closer tuning by taking
tans off each of the first ten turns ol
your vario-coupler and connecung
them tu a suitable switch. This ar¬

rangement will permit you to make
? he adjustments that bring m any
combination number of turns and con¬

sequently give vou very much closer

tuning, (2) The secondary of your
vario-coupler should be the rotor, and
it should make a material difference
in the tuning. 13) it is very neces¬

sary for vou to shield the set. as that
wili eliminate ail of the body capacity
effect that vou are now suffering from.
Shielding will not affect, its sen¬

sitivity. ( 1 AH of the coils
that vou mention operate or. the
same

"

principle for the purposes
of receiving. the only difference
between them is that of space in wind¬
ing. They are all designed to elimi¬
nate distributed capacity of wires and
the objectionable features connected
with capacity of this character. (5)
For the purposes of reception, there
is no advantage in using the two-wire
aerial or anv multi-wire aerial. The
singie wire aerial is as efficient as

anv; in fact, it is more efficient, be¬
cause it does not bring in e3:trar.eous

interruption from spark stations, etc

i'C) Station 2CBJ is that of FrederiCK
A Dale, ó Parker Street, »erett.
Mass.; 2AYZ is that of A. A. Leonard,

- Conducted by JACK BINNS

The Radio Primer

SHORT WaVE Refexeraiàfc'Circuit

1 firRIAL 7 PLATE VARIOMETER2 VdRlO~ COUPLER. 8 TELEPHONES5 GRID VARIOMETER 9 FIXED CONDENSER
¦f GRID CONDENSER 10 "8" BATTERY
5 GRID LEAK It 77" 8ATTFRY
6 VT DETECTOR il RHEOSTfiT

The diagram above shows the connections for n short, wave regenerativeice iver using a vario-coupler r>nd two variometer.«. It is practically the most.-fhcien'. form of receiver for ,-hort waves, an! ns the majority o. broadcastingstation« arc sending out music and speech on » 3G0-mctcr wave, il is wo i suitedfor the reception of entertainment.
hi this case the primary of the vario-coupler tj variable, tap.-, being takeroff each of the :ir«t ten «urns and then off each succeeding eight turn-These taps arc connected with two BC-paratc switches in such manner that anynumber combination of turns can be put into the circuit when tuning.The Rricl variometer completes the tuning of the secondary oscillating circuitand the plate variometer gives a "feed back'' or regenerative action. Thiscircuit, being regenerative, is covered by Armstrong patent::.

70 Connecticut Avenue, Greenwich
Conn.; 2BGL belongs to C, W. Else«
himer, f,30 Broarl Street, Mcriden
Conn.: 2CJB belongs to K. J. Hiede
nour, ¡32 Fairficld Avenue, BridgeportConn., and WHK.I cannot advise yoi
a this '. mn.

Mo» to Wind a Variometer
«'.".i iti«»-! ",p. winding a variometer, «loo

t'n- wire run In the same direction on th?
stator as it does on the rotor? In con
necting h stator !.» the rotor, does it
wire run from both back end«. 01 fron
th«- ending of the lator winding to the
beginning of the ru:?.:' i. II.
Answer In constructing s varioni

e'er the winding should he continu
ous and in the same direction on botl
the stator and the ro'.or. The con
ncction bet wren the two should hi
made from the end of the stator t«

'the beginning of the rotor. The dif
ference in direction C obtained in tin
circuit by turning the rotor, and whci
the inner coil is turned so that, its s\i
coincide with the axis of the onto
coil and the current circulates througlboth windings in the same dircctioi
their magnetic fields add to each othe
and the self-induction of the variom
etcr is then at its maximum. If th
rotor is then turned around completo!;
the current circulate-, through the tw«
coils in opposite, directions and the
magnetic fields oppose each other, th
result b"inc that the self-induction o
the variometer is then at the m'nimun
or practically zero.

Dry Cells lor A Batteries?
Question Ci n ! use dry coll batterie

fe?- th" purpose .»f lighting the filamento
my vae uejin tut,,-«. Instead «>r storage bal
torlos ï notion that when connectée
m;, s, according to ;i diagram which
obtained from ;i magazine it «liei not wor'u
happened t-, change the baU'-r.' connec

lions and the signals came In very »'rune
ti. 1". A.

Answer.Dry batteries can. of course
be u.-od for lighting the filament of
vacuum tube, but, as the tube con
»?umcs ,-'. little more than one ampere
the dry cell battery will undoubted!
not last very much longei' than ten o
fifteen minutes before being run dowr
There is no real satisfying or satisfac
tory substitute for the storage batter
for this purpose, and a storage batter,
where three vacuum tubes are bcin;
used should he at least, eighty-amperj
hour capacity. It is very importan
that the correct positive and negativ?
connections should be made to
vacuum tube set and it frequently hap
pens where radio fans are únanle ti
receive music and speech that thei
trouble lies right at the batteries.
.«imple way to determine this, whethe
or not the correct connections exist a
the batteries, is by the following
First, it is absolutely fundamenta
that the positive side of the '"B" bat
tery ¿hould be connected to the plat
of the vacuum tube. There can be n«
mistake tnade on this noint. Second
with this fact established as :. start
in«.? point, all that is necessary i?; t'
try the negative side u: the "B" bat
tery which, of course, must be con
nected to one of the termina'-- of th
"A" battery), first on the positive pol>
and then on the negative. It v.ili be
quickly seen which of these two con
nectiona gives results and then all tha
is necessary is to leavt the connection,
there permanently.

I sing a Crystal Set
Question.1 have a crystal detectoi ««et

I live in New .lei?- .. near Newark Wha
1 wo.-: to know is, will I h«' able to fi'J
on this set when the. broadcasting statioi
Is transferred from N't *-..».. to :¦-.»». Yorl
City 3 Would -.his also i r- '-. 'r' .' home
made loose eouplti crystal detector set

hh'iu;,-; s'se-, lik«: to knov whether o
not a litfhtnlnc realster that is attachei
to the wire, :?!-.' piug, will serve :i:«
same püri.af ..s a lighinins swi .1? am
eu?..,.. .; bi ust ?, « safe'.'. ::. ti Ft

Answer- A crystal detector set wil
receive music and speech at a maximun
distance of tv/enty-iive miles unde
i orniai conditions and as you com*
within rnat distance you will bp abl
to receive «he station which i«. to b<
erected in New York City. This ap
plies to both of the sets that you have
described. In ¿ume cases, of course, i
is quite possible to receive greater dis
.une--? than twenty-live 3niles with i
crystal detector, bn. the- limit of twen
ty-five mile«? is the «¿-enera! average i'o
norma! conditions. The lightning re
sister should bo attached to the out
side of your building at least ;«\e fee
clear o:' the building by mean- uf in
sulation. The aerial should bo con
nected to one side of it and an outsidi
ground to the other. Thi«: outsidi
ground can be obtained by driving ai
iron pipe se\era! feet into the grojnd
A lead from th«- same terminal it
which the aeria; is attached shouli
then be taken into your house» and at
rached to the terminai of your a'p
paratus which is market] "aerial.'* Vet
will also neeJ an inside ground connec
tion for your receiving set. This ca'
be obtained by soldering a wire to you
water pipe s>sttn». If these direction
are followed out carefully you will no
need an aerial lightning switch, as tin
iightning résister will be absolute!"
automatic in ils operation. In fact,
am sure the new fire regulations wil
eliminate the switch entirely.

Anglo-Swiss Ratlin
GENEVA, Switzerland. Apr;! 15.-

Wire'css service between Switzerlenc
and Er.giand was inaugurated at r.oor
Wednesday with a message from th«
President of the Swiss Confederation tc
King George. One hundred words i
minute were transmitted.

r--.-1! Daily Radio Program'. i-__j
Sunday, April IK

W.IZ, Newark (360 meters)
p. i««. Radio chape) Easter scrv-
Sermon, "The Meaning of a l'u

, turc Life," by the Rev. William Nooly
. Ross; Easter music by the choir, MissLillian E. Fowler, nrg.in?,: and direct-.

or; Chelsea Prcsbvtcrian Church, N'cw; Vork.
p. m. Recital by Peggy Wood.

prima donna soprano: program: "There
Is a Green Hill Far Away," "Com" Ever
Smiling Liberty," "Good-Bye," "With
Verdure Clad." "La:?; Rose of Summer.''

fi p. m. "Sandman Stories," by Abbie
Phillips Walker; "The Bubble Book
Thai Sings," by Ralph Mayhew.

i>. m..Sacred music recital by the
orchestrellc and piano.

» S p. m. Recital by Alberto Terrasi,
. bar» tone.
\ !«" i». m.. Recital by Inga Orner, Xor-
i wcgian soprano; program: "There Is

a Green Hill Far Away," "Ave Marin."
'i.a Serenata." "Chanson de Florian,"¡'"Obstination," "Vergebliches Stand-
chen," "Waldfahrt," "A Yeg Elsker Dig,""Vandring i Skoven" and "God Mor-
gen." "I Know a Lovely (¡arden,'' "If f

«? Knew." "An Open Secret." "Along the
F Road." "Good Morning, Brother Sun-

shine," "Goodby."
9:45 p. m. Concert hy Issay Mit-

nitr.ky. Russian virtuoso, who will playhi.i $50,000 Crcmonia. The program:
« "The Dear Irish Boy." "Valse Mélan¬

colique" ami "Scherzo," "Gavotte,"
"Serenade Mélancolique." "Nocturn D
Major" ;ine| "La rende des lutius,"
WBZ, Springfield. Mass. (Î60 meters)

1 p. m..Radio chapel services byPr. Farnham, of Advent Cliristian
Church.

8 p. m..Sermon by Rev. Herbert 1".'.
Evans. Musical program by Interna-
tional V. M. .'. A. at studio.

KDKA. Pittsburgh (360 meters)
10:45 a. m. Services of the Point

Breeze Presbyterian Church. Dr. P.
II. Barker, minister.
2:15 p. in.- Children's Bible stories.

"The Surprise of Pay Day."
2:30 p. m. Religious musical pro¬

gram by Galbraitli Brothers, "Messen¬
ger; of Good Cheer."

.". ¡i. in. Radio chapel at Station
KDKA, conducted by Rev. Dwight L.
Myers, pastor Brushton Methodist
Episcopal Church.

T:.'I0 p. m.-Services o!" Calvary Epis¬
copal Church, Rev. E, ,1. Van Elton,
rector.

KYW. Chicago lidifl meters)
3:30 I1 m. Rad?o chape!, conducted

by the Rev. .lohn H. Williamson; ser¬
mon. "The Living Christ and His Re¬
lationship to Chicago."

2-.IA, Jersey City (200 met#Ts>
6:57 p. m. Tuning test.
T p. in. Radio chape! vesper service.

Vocal trio. ".Jesu- Christ; Is Risen To-
day."

7:l)."i p. m. Sermon from St. Mark's
16th chapter. -Id verse, by Rev. Parker
C. Manzer, rector of St. Mary's P. E.
Church, Jersej City.

7:15 p. m..Soprano solo by Miss
Mildred Durian.
7:20 p. m.. Piano solo, sacred num-

her. by Edw, S. Brock, organist and
choirmaster St. Mary's Church.

i 7:'J.-> p. m. Player by Rev. Parker C.
Manzer, followed by closing hymn,¡"The Strife Is O'er," vocal r.rio.

7::;o p. m..Announcements.
7:32 p. m..Recital by A. Helen Rob-

inson, ^dramatic soprano. a "Ho-,
sanna." (b) "Daddy's Sweetheart."
it, "( rying «jf the Waters," fd) "The
Nightingale," ei "Wak,: Up." ifl,
"Visse d'Arte." Mme. Louis Chartier
will accompany at 'he piano.
WGI, Medford Hillside, Mass (S()0 me¬

ters)'"
7:4." p. m.--Police reports for City,

of Boston.
S p. in. Riidio church service-. Ser¬

mon by Re». Walter Healey. pastor
Methodist Episcopal Church, Dorches¬
ter. Music bv Grace Episcopal Church
boys' choir, Medford; C. B. Durland,
bass barytone. Mount Vernon Congre-
g: tional Church. Selections: "Lift
L'p Your Hand-;. O, Ye Gate-:." "Mother
o' Mine," "A May Night." Accompa¬
nist, Miss G. Mac-Donald.

'Daylight saving time.

Boohs on Wireless
PRA'.'Tli A3. AMATEUR WIRELESS STA¬
TIONS C.piled by Andrew White.]
Wireless Press, inc., New fur«; City.
)'? ,. ents

This volume consists of a compila¬
tion of the best -uggeslions gained1
from experience by thirty-three ex-
perimenters in constructing amateur
station.«. It contains many useful aids
se-.d*T:',T:ts to the amateur. Every phase
of reception is covered in the book,
from aerials to ground.
The aut'nor in his foreword says:

"Uncounted hours of patient experi-
menting are represented in the writ-
ings of the thirty-three representative,
experimer.trs contained in this volume,
and ¡t is their generous spirit of help-
fulne ¡a to embryo and undeveloped
wireless workers that has made pos¬
sible this record of results and final
conclusions.''
Among the hints contained in the

book is one showing the manner to
lock a variable condenser into position i
once it has been tuned. ) I

Voice Carried
On a Tra\n

Of W a v e s

Radiophone Mude Possible
by Continuóos Waves,
Which Vel a- PathwayThroughout »In* Kiher

I r i n ni ji !i of Science

Importan! System Developed
by Pe v feel Reasoning
«mihI Careful Applieation

Ever ¡inci the radii di entertainment ¡w opt he Count r; v lh cy.
clonic fo xe hi a ci agi rad n novic«
has spertl dn,\ und nights 11 y ng t<
grasp til- underlying pi nciplci upon
which tin* music < sen: thro .¦. pacíwithout intervening wires What anhe electric wave ? Hov are h ¦;produced '.' II o\v do ihey Ira*

In hi- answe r o he: e <"|ue Lion
the story of one of the mo .mark
able do« lopmenl ve r ace
by the genius of man. It the tor;of perfect ea oni ng in tlieo
lowed b; ;ucci ul pracl ¡cal anpl ica¡on, and it is my inti nt ion in thi
article I o out line brii flj .. mai
in which il was done, and so at
ame time explain how the ..
carried through the ether to a millioi
homes every night.
When wireless telegraphy was fir:

pul inlo practical operation the e ectro
magnetic waves were produced b;
mean.1- of a spark. In fact, the opera
tors were quickly dubbed "sparks'' b;
passengers on liners becausi of thi
spectacular characteristics of w re c
in those days. Xow, spark telegraph;
was very inefficient. It produced
train of electro-magnetic waves whicl
quickly d:eil down to zero and ther
was an appreciable amount of tim
between euch train «>r waves. Thi
time, although measured in mill onth
oi" a second, was nevertheless a ver
scrious handicap; in fact, so seriou
that wireless telephony -..-<>.; «1 neve
have been possible with it.

Continuous Waves Sought
In studying the problems the seien

list.-, figured thai if a continuous irai
of waves could be produced il wool
not only increase the efficiency of win
less telegraphy, but radio telcphon

¦could also be achieved. II was tvorke
out in theory that if an alternatin
current of 50,000 cycles a second c
more could be produced il could 1
utilized for radiating continuous wavi
from an aerial without any zero
"damping" effect.

This conclusion was reached aft'
careful mathematical calculatior
based on the fact that electro-ma|
netic wave« travel through the cthi
at the rate of 300,000,000 meters
second. As an ins*:.nee, it was quid;determined 'hat with a current
50,000 cycles a second a wave
6,000 meters v.-ould be obtained, ai
such a wave would be ideal for tran
oceanic radio-tclography. For tel
phone purposes it was realized th
shorter wave.; would be required ai
consequently much higher fi*equencicThe question was how to produ
such high frequencies. The highccommercial frequency at that tir
had been 120 cycles per second. V
rious attempt-; to build high frequenalternators had been unsuccessful b
cause of 'he small power output. Su
cess finally came with the adoption
an electric are, which was followed. 1
the successful Alexanderson alternai
now ¡n use a* the large trans-Atlant
wireless telegraph stations.

About, this time developments whii
¡had followed the discovery of E.
Armstrong that a vacuum tube cou
be made regenerative resulted in t)
so called oscillating tube, whit
greatly improved transmission i
making it possible to produce any d
<ired frequencies up to 300,000,01
meters a second. Every wave lene'
was thus made possible and radi
telephony immediately became i
actual ity.
Xow, the manner in which the osci

lating tube operates is as follows: !r
mediately the current is turned on in
the filahients of the transmitting tul
o-ciil.-it.ing currents are set up in tl
circuit attached to ir and these cu
rent.; are radiated from the antenna
every direction after passing throujthe oscillation transformer. The

'currents are simply electro-magnet
'waves which surge through the eth
in eery direction, and as tin y are abs
Iutely continuous, they form a path f
the voice to travel along, in exactly t
same manner as the wire between t*
subscribers offers a path for tin
voices on regular lamí telegraphy.

Voice Travels on Waves
Having produced this path of wav

in which ihe voice travels, the ne
thing to do is produce the voi«, cu
re.nts that will be carried along t. F
thi-1 purpose other oscillating valv«
known as modulators are employed, ai
the circuit attached to them is so a
ranged that it will produce altematii
currents which vary within the raniof the human hearing -that is, fro
20,000 cycles a second downward.
From this it will be i ead y .¦. h

in actual radio-telephony we have t*.
sets of oscillating cut rents which a
going through the ether. The ti]
known as radio-frequency current b
cause its frequency is so high that
!. far above the ability of the ear
record; and the second is known
audio-frequency current, because
consists of frequencies that corrcspo
to all the sou.'!;!-: which the ear ci
respond to. The former acts as i
path for the vo:-.-. ; nd th latti r is t
voice translated into electric currei

By this time practically ever* rad
fail has Heard of these two rm
radiu-frf queney amplification and audi
frequency amplification. In mo
the radiophone receivers now in u
there are two stages of púdio-frequen
amplification. This consists of t*
vacuum tubes with suitable tiar
formers connected to them. They bui
up and incrrase the voice currents th
a-e received on the aerials.
Up to the present il has- r.ut be

practicable to apply radio-frequen
implication to broadcast music a
speech, but there is no doubt that t
problems surrounding it will ultimate
b.« solved and reception will be great
Improved.

»-

Radio Auto Nou on Sîage
Two hundred radio experts have be

in*, ¡ted to attend a demonstration of
radio controlled auto vehicle, invent
by Edward P. Glavin, .vhich will
given in the Hippodrome to-morn
night. The vehicle operates on t
¿anic principle as the radio-controll
torpedo, ai.-o invented by Mr. Glav
The novel car is to be made part

the theatrical attraction appearing
the Hippodrome and is the fir. t rac
device of its kind to be put upon t
stage. It is to run at the theater f
at least one week. The car will be p;
sonally demonstrated by Mr. Glav
who is a member of the Institute
Radio Engineers.
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FREED-EISEMANN RADIO ACCESSORIES
FOR IMMEDIATE SHIPMENT
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At ¡i-:' r flass dealers or order direct from our stock if your
dealer not supplied.

Dealers.Write for proposition.
FREED-EISEMANN RADIO CORPORATION

255 Fourth Avenue .... New York Cily I
Inventors and Sole Manufacturer* of the "MARVEL"'

Send $1.50 for new hook on wireless.150 pages.100 illus- j("rations, together with our catalog.

iMa

PINK'A'TONE today
radio phone topight!

i^ms^^

-is'

Ask your radio or el-sct-
rical dealer about the 7
pointsofPINX-A-TONE
superiontv. one is the ex¬

clusive PINKT-A-TQNS
NUGGET Detector, sen-
sitive at every point.

Another w

$ 26°®*r ifzj ***** A».**v*

complete
With

pnon.es
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Wanted
State

Managers for
Conn.
also

$25.00 ana $20.09 Mass.
to handle radio receiving sets
and radio parts. Must purchase
100 sets on signing contract.

[aliona! Motor Accessories Corp.
1446-1448 Woolwortb Bid*-.. N. Y. C.

ADIO for Everybody

SCIENTIFIC AMERICAN CO.

A BOOK.accurate and de¬
pendable.by the Editor

of the Scientific American.
Specially written for the am¬
ateur. Tells what to buy and
how to operate Radio Tele¬
phones.and how to listen in.

Price $1.50
By Mail $1.50

Get your order in today.
.TMunn L Ci.) ¿!Î5 Broadway, New York

an

n

plot» Receiving Set« and Parts You are cordially Invited to visit our
struct vour i,%>. n Sets. ¡store and listen to Concert» Competan!
and nee the Branch Vacuum Gap «""¦ "" -;"'"'""" V«. sueations and

_ S;.!M»i ' care Of >r>ur ra,i?e?> noeria.
reí?,-«-!« yr,u.- net from lizhtnir.« t

a call Involves no obii*\*.uou on yovt
[u «i- nts of the Underwriters.« part.

David Killoch Company
bounded 190:

Wholesale and Retail

57 Murray Street Phone.Barclav 651ft


