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Application fied Jenuary
27 o /zam i ma g/ St 18T
it known ‘Nf‘m)rm \;'\J‘L-
‘.Ai(L i) m 7, cmzem of the
{ g at Washi "{’“ on, qu-
Ve mvem d certal
a pseful Tmprovements in Kddmtele-
, of which the follo swing 1S ¢

.‘lns inve relates to the teception of
dio or w signals, and more partien-
farly to svstems incorporating high

(3
speed, long way o ceception of signals over
long distances.

Freretofore. in order to receive uncmmpﬂd
l)wr waves of nf*qamc'&. not sufficiently
ihle to the avernge human ear, it ‘.“s
Leen nocessary fo utilize methods having the
chavacteristios of the heh"oﬁvne prm iple.

Che primary object of our invention is
it rovide z-rmwmment for receiving
nals fmamh tted from a ra-

an

n.g, for example. from 30,000
. without the use of the heter-
any other method here-

P
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nvention ig to
u)l‘dxnw (ﬁe

ct of thl
Irt:I‘L‘}“ iﬁ,

{
ector av ber "%e Teord mg_" ap-

d that signals will be

i.. r"("
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) ‘Lx‘;;ns 1S 80 1
at higl nﬂpds on a permanent
- plement and 1 ne" reproduced ot

speads {ov & ransiation, ,
{m’mnu. as will be appreciated by
radio engineers, departs *f.tmca*ly from sys-
toms heretotors proposed for conducting
commercial jong distance radio traffie, The
invention manm‘ practical the centinuous
ope“qtm‘n of Jong distance radio s stations on
¢ four hour schedules.
n”t'qtoc‘ dia nmmmatm"'ly in one of
accompanying drawings,

1 shows a receiving cireuit to be
amplifying and recordmg the high

Tygnre
nsed for s
speed long wave tnlegrqp‘hlc signals; and

Figure 2 shows a cireuit for “epmducwrg
at a lower speed and lower fmquencv, the
signals recorded by the use of the circuit
disclosed in Figure 1.

Reforring pumcu!a iv fo the diagrem
shown in Figure 1, veference character 1

i4,

ss station operating at wave

The invention

RGRADH STSTEM.

1920, Seovisl K. 381454

represenis an sntenna elvcwt

incoming uz;_rmﬂ at radio xreqnez This
circuit is ap‘ at the definite LI‘CQUQ‘?" v of

the ransmitbing wave radiated from
iransmitting sta yeion with which the wce“‘
ing station iz desigred to ms aintain comn
\,131 traffic. Associated ,xri the anten
cuit 1 is & rescnant secondary cireu
definitely $uned to the Irequency of
M’anammmg‘ wave. Connected  to
resonant cirenit 2 is a multistage high |
er amplifier comprising the bermwn:c va
wum tubes 3, 5, 7 and 9, and tunsd rzwmo fre-
guency transformers 4, § and & The 1 aclio
frequency step-down ?*"wafomner 10 imm
the vacuum ’rnbo amplifier &1 irenit to the ve-
covding ﬂp“,ami‘u\ it

The recording d;)l’;&wh!—, 11 is shown in
the form of the tele‘mmlmueq but it will be
understood that we do not vestrict ourselves
to any specific re cmdmrr device.
gra aphone as shown com iprizes the talking

Tead 11, and the moving st teel wire 11, op-
erated by meons of the reel mechapisin 1z
dicatad at 11.. The ‘fm*'vznhone is a “':e“i?-:
known apparains and 1 need not be deseribed
herein.

In the practieal
it will be desivabi

operation of ¢
¢ to supply a io
in

g0 that the operator 1 charge of the ap fa'a
tus. mw ‘xt all t*mc:, readily determine if
the svstem iz functioning pm*)eﬂv Te at
comuhﬁ‘ ‘*,'igi a tele *)hm“‘ recoiver 53
19 ig employed. The Lei?p} e receive
phragms are me e:mmml aned o

ouming wav ? UENCY:

In Figare 2 the reproducing
the 19@;11'3{)'10“0 11 is connected to the i: -
put of an amplifier compr ising tuned audio
frequency tr: ansformers 18 and 15, and ther-
mionic vacuum tubes 14 and 16. 7T hb outg.ui;
cirenit of the amplifier is aonnoomn to an
audio frequency 1‘(‘<pﬂnswc device 17

The operaiion of the system is as fol-
lows —Consider, for example, that o trans-
"mmng stau(m having an output of 2000
K. W. ata {requmw of 6000 cyf'}ps, and a
wave ienrrfh of 50,000 meters, is emmf;yed to
maintain radiotelegraphic communication at
100 words per minute over vast distepees.
The receiving station to operate in congnm
tion with the zbove described trapsmitting
station Wo ould be equipped with a z‘ecmvmsf
cirenit as hervein disclosed. The circuits in

The tele- -
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Figure 1 are definitely tuned to 50,000

meters (6000 cycles) and. the telegraphone

is operated.at a speed above that ordinarily
employed in its commercial use as a voice
recording apparatus. The incoming signal
is - recorded on the telegraphone at a speed

.of 100 words per minute and at the fre-
- quency, of 6000 cycles.

In the reproduction process as indicated in
Figure 2 the telegraphone is operated at' a
speed one fourth thut at which the mescage
was recorded. The result of lowering the
speed- of the telegraphonein the reproduc-
tion process is twofold: TFirst, the signal
speed. is reduced from 100 to 25 words per
minute; second, the signal frequency is re-
duced from 6000 cycles to 1500 cycles.: The

-audio frequency amplifving circuit of the
reproducer is tuned to 1500 cveles (200,000

meters) and amplifies .the energy to actu-
ate the telephone receiver 17, or other re-
sponsive device. The telephone receiver and
the average human ear respond efficiently to
this frequency. while they respond very in-
efficiently to the higher frequency that is
6000 cycles at which the teleg
were initially recorded.
The invention upon which this applica-
tion is ‘based is broader than the specific

‘embodiment thereof which has heen shown

for the purpose of iHlustrating one of its

uses, and wé intend no limitations .other -

raphic signals

. 1,518,855

than those imposed by the appended claims,
or by the art. .

“What we claim is:—

1. A radio receiving system comprising
wave responsive circuit tuned to the fre-
quency of incoming signals,-a plurality of
electron tube amplification ciredits  con-

- nected to said wave responsive cireuit. an

output eircuit connected to the last of said
electron tube amplification cleenits. o plu-
rality of responsive devices connected in siid
output circuit. one of siid devices arranged
to magnetically record said incoming sig-
nals. and another of =ald devices arranged
to render audible said incoming signals.
2. A radio receiving svsteni comprising
a wave responsive circuit tuned to the fre-
quency of incoming signals, a plurality of
electron tube amplification. eircuits con-

nected to said wave rvesponsive circuif, an’

output cirenit connected to the last of said
electron tube amplification eireuits, a plu-
rality of responsive devices connécted in

said output circuit. ecach comprising sets’

of electromagnetic windings, a mechanical-
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Iy tuned diaphragm actuated by cne set of -

said windings and a wagnetic record affect-
ed by the other set of said electromagnetic
windings. -
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