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To all whom it may conecern:
~_0e it kaown that I, Stepueny DupLey
Frnnp, a citizen of the United States, residing

at wtockbridge, in the county of Berkshire

and State of Massachusetts, have invented.

certain new and useful Improvements in
Methods of Recelving Telegraphic Signals, of
which the following 15 a fuli, clear, and exaet
description. |

My invention relates to receiving appara-
tus for electric signaling systems.

in transmitting electric signals, and par-
ticularly in connection with wireless telegra-
phy, an apparatus is often employed in which
impulses are sent out of certain predeter-
mined frequency or periodicity, and in order

to properly receive these signals the receiving
. . e b

apparatus must be attuned or synchronized
to correspond with the pericdicity of the im-
pulses transmitted. . |

The object of transmitting and receiving
the signals in periodie impulses is twofeld.
I'n the first place on account of the strength-
ening-eifect of resonance, the receiving appa-
ratus can be made torespond to much feebler
impiuses than would otherwise be possible,
and secondly by the use of apparatus of dif-
ferent periodicity in the different stations,
tne receivers can be selective and respond to
only particular messages. |

The object of my present invention is to
provids a method for receiving signals of any
sort, having & periodic character, and to fur-
ther provide a method by which the periodie-
1ty can be varied, so-that any receiver can be
readily attuned to any kind of messages

Ctransmitted.  In this way. communication

may be had with any one of a plurality of
transmitting - stations, sending messages si-
nmltanecusly, by merely attunmg the receiv-
ers to respond to similar impulses of any par-
ticular transmitting-station.

A turther object of my invention is to pro-

vide & method by which the periodicity of the
recelving-station 1s made continuousiy vary-

g 1 Lts normal receptive condition so that

1t is i eondition to receive a signal of any pe-

riodicity whatever for the brief interval while
Its varying resonahee acecrds with such pe-
A In tius way the apparatus may
be signaled
then subsequently put into communication
witn £nat station exclusively.

A further object of the Invention is to de-
vise a methiod which shall be economical and
etlicient for securing the above-named fea-

by any station whatever and
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Hons as will be

- any fixed rate.
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tures ana purposes, and one of which isad api-
ed to be embodied in apparatus of sitaple
chiaracter, and occupving a minimunm  of
space.
My mvention consists substantiall VoI the
order and sequence of steps and maninula-
more fully hereinafter set
sortn, and finally particularly pointed oui jn
the appended claims. .
Referring to the accompanyving draw e

g s N 4 = e y T -
aave shown a diagrammatic view of the cire

cuits and the hpphances which may be used
to carry out an embodiment of the present
Invert1on. | |

1t 18 to be clearly understood that this in-

. veubion 1n its preferred aspect, 1s wholly dis-

tinet from the phenomenon of electric reso-
nance proper, wnich relates to the surging of
currents backward and forward in a condie-

bor or cireuit with enormously high fre-

quency. ‘fhs phenomenon forms the hasis
of aill wireless transmission and atiom pis;
have been made to adapt it to selective S1¢-
nefing by attuning the resonance of the ro-
ceiving and transmitting circuits to corre-
spond with one another. But inasmuch as
the electric resonance of circuits and conduic-
tors 1s of very uncertain and variable charac-
ter, due to what is known as “muitinle reso-

nance,” such electric resonance cannot be Te-

ied tupon for selective signaling, any particu-

lar recelver being likely to respond to the sig-

nals of transmitting-stations of wiclely differ-
ent periodieity from that which it is attuned

torecelve. The method of the present appli--

cation, however, does not rely upon the phe-

nomenon of electric resonance proper for ity
selective signaling properties, but depends

upon synchronizing mechantcallv-produced
vibrations-of any sort whose periodicity can
be ahsolutely controlied and mainthined. at

the present method is not only adspled to
‘w_ireﬁzsswtelegmph transmission, wheré each
of the impulses received is itself composed of
alternating vibrations or waves, but is also

~appiicable to impulse-currents through wire
clreulls, or wireless transmission of messages

by mere single electrostatic or electromag-

netic waves 1o accordance with the methods

Under these circurbstances
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practiced before the advent of the so-called
P ,

Vwireless telegraphy” proper, as the term is
Tow used. |

- Referring now to the drawing and the va-
rious views and reference-signs thereon in
which like parts are indicated by the same
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~invention perfectly understood, 1 will de-

ever, 28 for exampis

reference-signs wherever .
notes s wire or conunection through which the
impulses are received from any

ontenns of 2 wireless-telegraph system, or it
mey be the line-wirs of & usual telegraph 1n-
stallption through which impulse - currents
are transmitted.  In any-ease the currents
oro led from the wive 1 into & coherer of any
suitable form which I have broadly desig-
nated on the drawing as 2. - In order to make

the method which constitutes my present

 seribe the general features of the coherer and

other apparatus which I have employed. In
practice for utilizing my method. Upon &

- ghaft or spindle 3 continuousiy rotated by

the puiley 4, and the band 5, 1 arrange & Eﬂiﬁ[’
of metallic conbact - disks 6,7, both of which
are grounded on theshatt so as 10 form a con-
tnuous electrical connection ‘between their
peripheries. The {)eriphéry of disk6dipsin a
mercury-cup 8 which forms the terminal of
the line-wire 1. An electrical contact 9 1S
spring-pressed against the’ periphery of the
sk 7 and constitutes the gibund terminsal

10 of the wireless or othe telegraph system.

_4!‘3

Go

~ ported on connections

to make snd break an electrical

inelades a battery B,
phone-receiver 5. As

sand the sounder or te
erated. - L _
For the purposes of my mnveniion I provide

11 denotes & spring-pressed arl 1
ped 12 which bears upon the periphery of the
disk me 1
clesn and proper condition, This consii-
gutes the coherer and ifs operation will be
later described. R -

13 denotes a nwchaniml'ﬁbmtor of any

suitable or desired form. I have shown this
vibrator as comprising one arm of a tuning-
fork, but it is obvious that a reed OT &RY 1oTM
of rotary, or other mechanical vibrator may
be employed. The vibrator has mounted
upon if an clectrical contact which 1s adapted

the vibrator is operated.

T hgve shown & convenient form of contact
csmprising a wheel 14 continuously rotated
by & band 15 and disposed adjacent to a con-
tach 16 of the local circuit U, 12 which #iso
and a sounder or tele-

contact 1s successivel_er made &t points 14, 16,
ephone-receiver > 18 op-

means to change.the periodicity of the me-
chanical vibrator 13 and in the drawing I
have ilustrated a convenient construction,
diagmmmmicaﬂjf shown -in- section, CON-

 prising & mercury-veservoir 17, closed by a
diaphragm 18 and having an outlet-
- which leads up

ipe 19
into a cavity 20 within the
tork 13. 21 indicates a presser-plate sup-
ns 22 and driven from a

¢ ontinuously-rotating shaft 23 whichisdriven

6

secona continuously-rotatin shaft 24,

by & -TOUL
%earmg% whereby the

through any suitable
mercury-column slow

théy ocour: 1 de-

Dy source what-,
the aerial conductor or

AT CRITYINE 8.

circuit when

the fork 13 vibrates,

¥

the fork 13, 'The shaft 24 is ada
operatively disengaged from the s aft 23 for-

7 and acts to maintain the same n 8|

tus here diagrammaetically

“coherer, of whatever

‘employed, and the

y riges and falls within |

.' I‘gtl.ggﬁﬁﬂﬂ? o

the urpose of discontinuing the rotation of
the lstter, and for this
grammatically shown the shait 24 upon an
arm 26 moved by a ma

the magnet is energized, the shaft 24 will be

ged to be

purpose. I have dia-

76

net 27, so that when |

opersatively disconnected from the part 23,

thereby fixing the mercury-cotumn within

ihe fork 13. The magnet 27 is included 1n a
local circuit m/, m?, which is adapted to be
closed to energize the magnet by the vibra-
tions of the fork 13 which closes the contact
m/. It 1is to be understood that the appara-

shown is merely
taken for the purposes of ilustration to show

invention can be erabodied. -
28 desinates s magnet differentially wound
with oppesed windings -/, '
joined at n#® to one
and whose other ends are connected respec-
tively at n* to the line connection 1 :
to the
{orminal n° of the battery B? is alsc joined to
‘he line-terminal 1, whereby there is formed
o continuously-closed circuit through the

winding 7/ of the differential magnet 28. The

eircuit through the other winding 7 can oniy -

This 95 .

be completed through the coherer 2.
form, Interposes & nor-

- wf, which 8re’
terminal of a battery B?,

SIG

g practical way m which the method of my -

11, andat»’ -
ound connection 10. The second

Qo

mally high resistance, as wiil be understood -

by those skilled

T2 35 of low.voltage, one volt or less, so that

1o current normally passes winding n®.

T will now deseribe the steps, and sequence

in the art, while the battery

100

of operations, which constitute my invention; .

and in the performance of which the above

apparatus operates. 1 do nof wish to con-
fine myself to the speciiic apparatus shown
or to any of the details or -ggatures"thereaf,
<ince these are not essential to carry out my
invention, but merely & convenient and prac-

tical construction. . Any form of <0 erer
could be substituted for the one here shown; 1
| various forms of mechanical vibrator can be
| | magnet 28 ey have &

‘gingle core if desired which carries both wind-"

ings 7’ and %,

The electricsl impulses induced in the gt
tenmna of a wireless-telegra

tion pass downwsard througn 1
1 into the mercury-cup 8 and into the disks 6

and 7. The disk 7 cerries on its surface by

h receiving-ste-
the conneétion.

1OR .

=i
b
o

reacon of its rotation, a very thim film of air:

and across this air-gap the periodic current.

lea:ps to the contact §-and t6 the ?ﬂbundﬂ:i_@{m

complete the circuit In the usual way.  The
action of the current in leaping across tie gap-

establishes’a local battery-circuit as follows:
B?, nt, m?, nd, contagts 9, 7,
battery B*.
n*is to neutralize the effect of

swhich is continuaily excited by
so that as the two windings now oppose each

e winding »’

r o ﬂupg:r balﬁh: "-E;{} :t_hﬁ "
The:efiect of 'en&r%mng ths voil
th

125

the battery,



5

1o f}Ih

r-

L5

20

2

20

Lo

'Y

0
"‘\

-
L ]

95

1

12,537 &5
other, the magnet 28 loses its attractive force | sive impulses, and Simulianeous! v gr mlua]lr

upon the meechanical vibrator 13, Under
these cirewunstanees fm: vibrator 13 becins to |
sway backward and forward, with a cortain
pflrmmmt‘fr dvpﬁmie it on the HICTCUT V-0 0]-
umn or other ieans which reguilates said pe-
riodicity,  In the wmesntime Fhie conneetion
22 s slo ﬁ'h, SR 111&?111{1, 50 Umf the nrerenpy
sy 1[1 zl"-{*s aird falis i the eavity 20 of tl}“
! have found that o mﬂmlvti OV e
of mw*ﬂmml of the mercury in Limu{ A Mmin-
tte or & mintte aud o half gives vood
1 praed !i*”

i the per IOGLe Currents in the connection
are cominyg in the form of mspuhm rectila l;.
and successively entering the AN tratus at de-
fined and propers F—spaced mwn‘ua of time,
the g et N
with such 1u-i,u_11¢u~. antd transmit them to the
mechanical vibrator 13, If this vibrator
happeus to he attuned to the jmpulses, it wili
resonate m them and take up a 1ot H’{* img
vibrafion which 'WFZE% close the loeal cireuit 14,
16, and mako 2 signal in the sounder -{}j;‘ re-
COIV oD
0oL be attuned o the
?’z::;pimz until the mer cnry 13 has ha ! tirne to
change the ;1**“1“!'; ?w &y ool the mechanieal vi-

thal ﬂ HERS ES me}, whnerenpon the

S

[
LF,

16y & bvy 3

‘i’i[‘*un?% nothing wiil

brfl -.J{"ri =y T

L:ul{ﬂ’h P&l ho aoet £”t:,.t‘

At the insta: lt suclht sigmal is given, the.| ¢
Cperabor Knows that iu tnstrun ment 15 at-
buned to impulses :":“2‘@ '1 some siation, and he
prompily oper Jﬂwl Lisconnecis Siwf b 24
and 23, vratlows the um.,&mr‘. 27 to Eu 50 -
L{uizw;a_:* by, s that there alter the peri cdae 1’(\.‘
ol i mee h anteal vibrator 1313 ﬂ.:.w 1 M;{E
Lrl”lf“'i Lo ]'L,a ira u_ljixl.lﬁfr I:Iii"l[,ilbiln F"}L‘”" |

aiter the Jlmmam Q76 B ntm TTCUPS tum;r
snond wfii‘*} the dots and mi [ es uz the Morse
cu:..;dﬁj' and the mmmg_,e 1 roeelyved i the

sounder or ‘ Jeplione - receiver 8 from 1
tras h_.rmt..,a s-statbion,  In the mmmlma the

apparatus is not EL”& ‘tf:}i Jw messages {rom
obhes Mfaa.u-zm% GO witel th
t.jr i3 ol at that o iwm M"‘Hlﬂd
’hm hﬂ convarsalion is comnpleted, the
pﬂmui!mw VALY eans 24 18 again started
nto {}j}“"“lt}thl and the *m[}aiaiu% 5 11 condi-
tion to eateh the {ﬁfﬂum{m - sional of Any
{1 nmmttmvmﬂ ation.  In order thpwim’ﬂ 0
wblish comanunication betweoen ) bhli{hfl”'-
Lmtlon aind o vecelving-station, it is only nec-
essary for the formaor
stream of lI‘I])iEIbi‘h 2t IS own g
bpuu%i* f OINes {1 O sallie p
What I clabn 1g——
Fhe method of d{‘* “("mw vibratory cui-
1@111&% of & econstant periodie 114‘“ wliich consisis
in subjecting a vi ratory bud‘y to the -
C11ee UI %;ml currents f.m{l S Haneows!y
gradually altering the periodieity of said hmw
until it is in tupe with that of said ¢ T IL'D
2. The method of h;&mﬂ 12 which ronsis

45
subjecting o vibratory body Lo bU{,"f‘{*h

r

rate um U n
CeeIVID rr--at.,.m (1.

2 re-

s i [

will Lo CHETCIZCU L m‘nziw?oi'd

obould the _111{21’11&1?13,] vibrator

mechanical vibra- |

{0 send out & steady |

r...n.--r----."-‘I P

| currents

1

b, o

- vided into u-rpuiw
mto sirmple unpy so- currents, mefumlmw

ciianginge the periodicity of the vib ratory
bud‘r until its
of the impulses,

3. The method of hmnmnfr ‘) \ihrlh,.rv

hwh into synchronism with :mpuhm ol a

constant nvrmfh(‘lm* which consists i sub-
Je“*mw it to the influence of said rpulse
and somultaneously
the periodicity of said bodv from minimun
Lo o maxunum or vice v mm, antil it pom;--»
dicity corre mumlat{) that ol thavibrator v I1-
pulses, and finally auvtomatica Hly stopping
sad ehanges nlm* such corvespondence is
f_}l'i!;:m;ul

The method of signaling which consists
1) “dnsm}{mw e]ecm(* 1!11})111:3@.5 of a fixed
p'ﬂwmut‘, recelving such imnulses in A Co-
nerer whicl forms : ot of a local clreuid -
ciuding a. agiet, and sy b]u ting a vibratory
body to the in fmem'v Of sald magnet Wett
raduaily changing the peri l{[J{rL} of satd
odly .
.-E} m}w method of signading which consists

1163
i
{1
Ls

‘."I-
i L~4}
L)
X

m o yeceiving hupwses in a colerer which
fihi 15 part o o ,.1}4,,:'1? m‘cmL meludig a bat-
Gtery and a magnef, syl 1ecting g vibi whory
body to the Iiﬁ‘H‘ux ‘¢ of saud ma fﬂw*. ural-
'uﬂﬂv changing the periodicity of sald body
aruf”m!ly “i@w”r 1 loeal cireuid, m; ients of

sald body.
8. The method of sighaling which consists

) wvawmfr impulses 1 a co herer, each am--
pulse being comnposed of periodic wdeum Of
high Lrﬁlfﬁimtv asta }Ihhmu a4 iocal cireuit
h‘r'{:w-] the coherer by means of said periodie
whereby the periodic i‘UIIE‘E]tb e
transformed into .Jlmiﬂﬁ impulses in the local

cireuit, and subjecting a mechanical vibrator
having a {,0111;[{111{%151 y-changing periodicity
to said local | i pudses.

oy

(. The method of signaling which consists
initially bmmmllt:w high frequency
waves, divided into ae;}.:zmt&, 111=pulaw to a
uhﬂ"fj”‘ stablishing o cireut uwlmhnw L
local battery thro ufrh the coherer by means
of | periodic currents v’hvmlw the peri-
OULe ¢ u.-.wut.w are transformed iute single -
pulses 1 the local cireuit, mb]ectum Doine-
chanical vibrator having a frmdlmlh -chang-
g periodicity to mui mmul‘-\ﬂs i ﬁlmlly
fximg the periodici ity of said vibrator. |

&. H} e method of detecting vibr atory cur-
rents wnich consists in ul!]}]{{ g a vibratory
body to the mfluence of said currents and
umtmummlu changine the periodicity of the
body until it is attuned to said vlbrm LOry eur-
rents and then finally {ixing the periodieity
of 5 saad vibratory body.

9. The method of signaling which consists
I transmitting hmu-—fiuuuem,,y WRVES fh—
Lranstorining sald wave

=~y [
Ljitl

saxd currents into pulsating magnet ¢ fores
of corresponding periodicit v, &hbmcmw 2

periodiclty corresponds to that

.
oo

({;m‘:muum]v ('hdl}”‘l]’l“‘

S
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. waves separated into groups of & cervain pe-

mechanical vibrator having a gradually-
chsnging peviodicity to said magnetic TOree;

and finally transforming the vibrations of
said mechanical vibrator into scund. .

15. The method of signaling which con- |

sists in transforming electric emanations or

riodicity into simple impulse-currents, trans-
forming said impulse-currents mte pulsating
magnetic force, subjecting & raechanical vi-
hrator having & changing perioGicity O 9910
pulgating magnetic force, and finally fixing
ihe periodicity of the mechamical yiprator
wher it is attuned to said magnebic 10rce.

31. The method of signaling which con-

BEY

‘sists in trensforming electsic smanations or

. . - 1 ~ ¥ -
waves imto sunple iapulse-currents, Fans-
forming spid impulse-currents into puisating

- magnetic force, subjecting a mechanioal vi-

brator havisg a changing pericdicity to 3210
magnetic force and final automatically fix-
ing the pericdicity of said '
attuned to the magoetic imopulses.

In witness whereo: I subséripe my Slgﬂﬂ

wie in the presence of two wilnesses. - -
- STEPHEN DUDL&Y LD,

' -y . ..‘ .J.. . - .
W 1inosses:
| ™ \

5. ¥enn,
H. Py

vibrator when it is

20
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