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tment is that of overerowd-"'_
‘In  the |

‘ing  of- the ether,

@ " broadeast band only 90 or .
e =100 channels . are available |
: fo ‘radio . statmns, and. yet. in:  the .
. United States alone there are over 600. |
" stations

operating, .. The"

" anomaly of the last statement is exs

iined when' it iy redlised that many

M these stations—in one ‘case over 50

-—maerate on the same fregueney., .

'i‘hese are of course as geogmphlc- .

- ally remote from one another ag pos-.
- gible, yet imagine the resulting babel

from the speaker of 4 sensitive setr

- - gituated in the centre of such a group

of “transmitters. ~ This, briefly, was

" the serious problem facing the Ameri-
- can Federal Radio Gommzssmn a'short
) tlme ago, :

“And then prehmmary announeements

 were made in the English™ daily press

. tions. to operate on a band where pre-'
“iously one hundved was fhe .recog-

by Dr. James Robinson, M.B.KE., Ph.D,, -

_ & uoted English scientist ‘and radio
:engmeer. :

‘vention would be immense,

‘eoncerning a new and sensational in-
_ vention called the:

“Stencde - Radio-
stat.” Imagine a system of reception
which enables over a thousand sta--

nised limit. - This was the claim made

- Suecessful Demonstmtlons.

¥ Dr. Robinson’s -invention would.
’ truly alow the multiplication of
possible transmissions by even -two,
then the word “revolutionary” could
be applied without exaggeration, and
the commercial mpoztance of the in-

" ingson and his assocmtes, however,
- ¢laimed more than this; they said that

under their system there was theoret-
ically almost no limit to the multiph--
eation of stations, and a multiplication

- -of ten or even twenty would. be com-
paratxvely simple, .

No wonder the. scientific world was
full of doubt and was inclined to sus-
pend judgment until a further demon-

‘- stration abd a disclosure. of the tech-

“pigue could be given.

‘Such g disclosure -and demonstra-

" tion hiave now very effeetlvely been

‘given, both in England and America,
fmd radio engineers are unanimous in
‘heir - agreement with the - somewhat
Startling claims made,

‘In the following extract from “Radio
-News” Dr. Robinson' himself explains

. the working of his invention, and dis-

cusses. the various difficulties which

“had to be overcome before sTecess was

. achieved.

!l‘he Tnventor Exﬁlains.

e T has offen been gaid that in order

e

" to solve a. problem the best way
is first of all fo define that problem
clearly. Just what did we wanf o
do?  Obviously we had to elear the

ether and make room for more sta--
. tions.

_ “The main rea%on why, for example,
a minimum space of 10 kilocycles was
laid down as the minimum separation
between broadcasting stations, wag

that according ‘to the side-band theory

of the greatest radio
prohlems -at present faemg' .
broadcastmg authorities in'

apparent 1

Dr. Rob- -

__AND ELECTRIC

HOME TOURNAL .

»I % a’recent number of the

L ewalutzon. o

‘Recard” aduame P t‘zculars of a
. 'rev lutionary radia invention, the Stenode Radwsmt, were . givgn. .
. This set was designed to relieve the - serious. congestion -of the ..
" ether in. America. and Europe—a- condﬁwn -Of affairs =
pily will not obtain for. anany years.in-New Zealand: . Neverths-
- less,we belicve the magjority of our readers will be ‘interested in
© the iventor’s ‘own explanation. of the working lof |
tus, and in i - dzscu.mon 'of : the dmﬁicultws encaunteyed dwmg 'ot\,

IS -HeW aphoyi-

. -

a 'si;atzon modulated by fregiiencies up

-£0.5000: cycles automatically produced .

wave lengths which had to be receivel

-up -to: 5000. cycles of “each side band .
-earrier. .

It is, of course, essential that
the receiver should go as far as pos-
gible and fajthfully copy all the sounds
impressed upon the broadcast trans-‘
mitter microphone. ’

_ -In ‘order to get any seleetwlty, the-
pheriomenon of 1esonanee or iuning

Had to be recognised. If we made our
receivers too sharp then we received
the earrier wave and practically noth-
ing on the side waves. At the same

‘time, the quality was. thomughly bad.
high notes being cut off and mugic and
_speech made tnrecognisable, '

‘considered necessary that the reson-
ance curve .of the receiver should be
suiﬁclently wide ‘to embrace all of the
gide-bands without appreciable loss,
and receivers which we made fiat

‘enough in tuning to embrace all these

side-bands inevitably received some of

‘those of the next channel.

“This was particularly the ‘ case

‘when the strength of the station on
.the next channel was of a high order,
.or to put it  more -simply, when we-
‘wanted to receivé a comparatively

weak {ransmission through the inter-
ference of a local station but one
channel ‘away, the interference. from

the Iocal station was then noticeably

present.
“The fact that the cutting of the
side bands was accompanied by a sac-

rifice of quality led everyone to be-
lieve that this was a case of causeand
-effect, and one of my first important

discoveries was that a loss of quality
was due to an entirely dlﬂferent cause.,

“A thorough mathematieal in-
vestigation of the principles of
moﬂulatlon, of the form of the

It was.

modulated wave itransmitted and -
of its effect on receiving cireuits
- of 'varieus degrees of damping;
gave me my first elue to the Sten--
 ode Radiostat. I soon realised
- that ne matter how selective the
_receiver may be, it ean be made to

- reproduee faithfolly all the moduy-

lation freguencies impressed upon
the transpgitting microplione.

Laboratory. Reseérch. :

“THE next step was fo prepare in
the Iaboratory, experimental ap-
paratus to give a degree of sharpness
of tuning hitherto considered useless,
““My theory, at this point, had devel
oped far enough for me to see that we
could cut off all the sidé bands, leav-
ing only the carrier frequency without
loss of any modulation frequency. The

‘quartz crystal resonator at once. sng-

gested itself as almest the ideal sharp-
ly-tuned circuit, for a properly pre-
pared quartz crystal will resonate
freely at one frequency, and scarcely
at all 011 the frequencies more than
two cycles on either gide, even on such
high frequencies as are ‘used on the
broadeast hand.

LG z'ecelver made up in t]ﬁus Way
with 2 quartz crystal ground accur-

“ately to the frequency of a broadeast

‘transmission gave reproduction so bad
that it-was uselegs in any form of re-
ception of speech or musie, and the re-
sult ‘'would appear to.confirm the dec
ductions from the side band theory.,

- “Y know, however, that the reason
for this bad guality was that the fre-
quencies in ‘the audio spectrum were

‘being  disproportionately inagnifieq,.
.and we could say that if all frequen-.

cieg from 100 to 5000 were Iimpressed

- at egual strength npon the transmit-
‘ting ‘microphone, the output from oux
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vhlgh:ly selectzve reeelver would‘_b €
| pressed -as
- f frequency. .

" first-class guality without saerifice of = .
- the abnormal gelectivity which' ehamq s
) temsed ‘the radlo freqtzeney portion; °

frequency.

mvelsely proportiona,“ 'tq

- “Phus - siotes of 100»cycle frequency
were twice as sirong. as those-of 200
cycles, ,those in turn being - twice as

. strong- 48 notes of 400 cycles and o
. on. It then remained to design a spe-

cial audic’ frequeney amphﬁer having

~a characterigtic curve diréctly propor-

tional to frequency, notes at 200 cycles
being magnified - twice as much 88
those of 100, and so on. - In this way
the overall response -curve of the re
ceiver: could be :made ‘substantially’
uniform: over. the whole geale, giving

Desngmng the Tuumg Civenit, -
JARLY “in the article I, indicated -
that accordmt7 to. the theoretlc'tl R
views held by practically all seientists, |
the resonance curve of & Yeceiver must:.
embrace all of the side-band frequen- ’
cies if proper quality is to be obtained,.
‘also indicating* that my own. theory.
had shown this reasonmg ‘to be falla- -~ -
cious. Xet us now censider for a mo-
ment éxactly what happens in a. eire
cuit of a very low impedance, one
that is. tnned so sharply that hitherfo .
it has been considered uselegs. for
radio telephone communication. L
“Let us imagine, for example, that. .-
a pure note of 1000 cycles is plfweﬂ
in front of a broadcast station micro- ©. :
phone. Thig note causes a rising and’” -
falling in amplitude  of the carrier -
wave 1000 times a second, and we say - -
that the carrier is modulated at this
When the signal is picked -
up in a receiver tuned to the particu- -
lar transmisgion, a resonance effect
takes place and we  have, roughly =
speaking (considering a carrier fre- .
quency of a million) 1000 radio waves'
to each rise and fall. If we impress -
upon. the microphone a note of 2000,
then we have only 500 waves for each -
rise and fall, similarly a note of 4000 = -
will have 250 waves, and o on,
“Now the intensity of cyrrent which
the signal will build up in a sharply
resonant cireuit is a fumetion of the = -
number of waves impressed upon the
receiver, .¥ou will see that in ' each -
pulgation note, of 1000 you have twice
as many waves for resonanhce purposes . .
as you have in the note of 2000, there- -
fore, the built-up signal will be rough- .
ly twice as strong. Carry this reason- )
ing through all the frequencies in the
audio spectrum and you will see'very - -
easily that the reproduction of fre- -
quencies in a very sharply tuned eir- -
cuit is, as I ‘have pointed out early in
this article,” inversely ploportlonal do -
freguency. S
“So - far, of course, we have nob

" found the 'ideal sharply tuned civesit,
. which would he a civcuit that would

respond easily.to one frequency to the
total exelusion of all others.” HEven - -
the .quartz crystal falls considerably
short of this ideal.- At the same time -
the commercial application of such a
cirenit would be impractical because
we . woild pass through ‘the station so-
easily when tuning as to miss it aito-

- gether.

“The pregent Stenode circuits have‘ .
been worked out 10 be a pmetmal com-



