S. CABOT.

SIGNAUING SYSTEM. B -
APPLICATION FILED MNAR. 10, 1808. - = ST .
. DPatented Sept. 22, 1908.

899,241,

g BHEETS—SHEET L.

| u\\.wx IS

7 Jw

PP

- .
' ey = G— e e e G—— - —raa— =
L} - .

.-
- . . "
. = r .o . .
- . . . . .
. R ' . ' .
- - . .
- " - : - - -
- + ' .
- - . ) . .
-
- -
" 1]
.' - - - . -
. . . . X
. - - - .
: . - - 1
.. o .
- - . . . 1] -
. N = - = - . )
b . - - -
- - . 1] Ll - . - _.
: . - - . - . . ,
- - - -
- ) A - R , ;
) -
' " - L]
. 4
. L]
. " . i .
= . - b L]
- = : ' ] . ]
) -
. 1
. . .
R . ! . : L
= L]
) L]
) -
+ - -
- ama - e P - — —
' 1]
r .
; "
.
' 1]
.
' L]
.

- b "
E
J o  —— = B e - '

‘. .

) . . . . . . ) " . . . . . . . .. . .
' ' . ' to ’ - : ' .. . . ) [ . ' - . " ) | 1
. . . . 1 . a . * . . . . . . - - . . . - . - .
. . ©L . . 4 . .
. _ . \ ] ] . . . . ] ] . . . \ . ' - . ] .
. . . . . . ] . . . . . - . . .
. - .. . 1 - * . . - . " ' - 1 . . - ) . ) ! .o . .
h - .. r .. i . L ' ) - . ' ¥ i . - a— . -y - - . . . .. . - . S . oL . - - 1 - . .o N e ' Lo _. ...... . o, ' M Lo ) . T d .-. ' - o . “..u m . _ L ... “ .....I._n....". - ....“ 1T ...... .....n m.. _.....1 .1.1..”.,.|... ... H ._. " C ' . f. . . Ee L .- . # .'.J.l “ _
- . - . . . a _ 1" g, . wt - ApEacw M. TE GRremwm e, LD o L - g . L, a ! L . . St oo . v Tt R . X - r - S LI X LTI SO PR AL Ty | L S o SO T SR LR i ) o P T I Tm! gy =2 a LA -- H _ . ' _ . - o
et n ! R T A L IR B i~ /1%, T S SRR .ﬂ.....ﬂ..!.wlu.rll.... e .u___”..____,__._.___u—_h S T L R T B T e R L .._._.au.ﬁ.:.-.. R R e A I L SR AT -=F - ' . - . 4
. r —1 - . - Pomt B . ' . . . L . . . A ' .
T - . . " - - ' - 4 . ' = . . ’ . - . " : - ) . -
. . - . . . . . . . . . ) ._ .
. . . . . . & . ) ) . . , . )
. . . . . . .
i - ¥ . .
. . . ! - . . La - . -
r H . . . ¥ * '




o
-
-
b

S. CABOT.

SIGNALING SYSTEM.

APPLICATION FILED MAR. 10, 192

" Patented Sept. 22, 1908,

3 SHELTS—SHEET 2.

Y

. [ . . "
) + ’ " ' - . .._. i Co
- . -."". . .- - - . I. | ] . . -
. . : - - . T L : ! L . - . * - .
- . . . . . '
. . L 1 . K [ . . . - . .
. * - - . . .r . ' ' . ' L. . ' .
.o - . T, = i ! sy . - i F ' .- ) . . . . - i . . - r . P i .
L L . . - . . . i i 1 . . . . i ! . . . .- -, .
. r ‘e . - . .o ' ! . o ., - . L ' - . - LI [} . ' ' L .
- - - . . H .oe = .o r . . - - . L) i ' s .o - . , .
- . . e ' . - . . ' . . . . - . . ..
L . - . - 2 ] F - - . . . [ . . . . 1 ’ - - .
. . . .- .- - [ ] LI | . -
- [ - . - . . . . . . - . Lo .- . . . Voo . .
. - . ) . . L - . X . . .o . i N ) ) A -
. - L

- A g .. .. . |l L] LI a~ .- Lo - .= - -I.l._. - - - - ..-.l.l..l.-“ J
r f - . - T H - . Lo P P T ]
R TN RAREEEI RN I SN A PP RTINS SRS T O L TS

!

- - -
= iy - e WY b D )
. - .

- = e g, S ey § o - .
. '

L B . ... ] T . b b . . . . _. T " i n = . i ' . ' ) ) i - T L T . . . .
I o A - _ s .... . . . an e S W T T LT NP . h e Tm . o m o s 45 Fom i M oapeiTp . CaF UL e I .. _— PR s B B LI R Y T SR Ly T T - .
i B A i v e e A A AN s Bt e S W L | ol e I G DAL S A R S e § R AN B A T L ST i i i R WL WA S D A £

- e et o mrer ee———— o a mmpas =

. .

u - . . -

Tmmt_ FP M eI NI Vo by Wl RO R L
1

fﬂ#ﬂfﬂrﬂ%ﬂﬂﬂnﬁiﬁ# A A M Tkt At B AA L g ._:..“ {iﬁ.—&nﬂ?ﬁrﬁ st Pl 2 Ry i H& H.
| ] ) . ) i ) . m ;

. Bt | &
o “ R L



- SEWALL CABOT, OF BROOKLINE, MASSACHUSETTS, AS
1 |

~ Be it known that I, SEwaLL CaBor, a citi-
~zen of the United States, and a resident of
~ Brookline, in the county of Norfolk’ and
-5 State of Massachusetts, have Imvented a new
. and useful Improvement in Signaling Sys-
.. tems, of which the following is a specifica-
- tion. = . S |
S, _My _.inyentipn'rélates‘ to the _art_ of trans-
. 10 mitting intelligence from one station to an-

' ",

- UNITED STATES PATENT OFFICE, =

SIGNOR TO STONE TELEGRAPH AND

-~ TELEPHONE COMPANY, OF BOSTON, MASSACHUSETTS. .

. . SIGNALING SYSTEM.

.. Application filed March 10, 1908. Serial No. 805,262, - -

'_Spéciﬂcatim; ot Letters Patent. -

Patented Sept. 22, 1908,

© Toall whom it may concern: . P | short wire line so that messages from either

" without

~ ticularly
10

20

- changing any
- . such wire tele

25

30

-wire telegraph lines.

other by means of clectromagnetic waves,
ithout the use of wires to guide the waves
to their destination, and it relates more par-

y and in connection with existing
The general object of my invention is to
provide a wireless telegraph system which
may be operated by and in connection with
existing wire telegraph systems without

‘ _ egraph systems,.but maintain-
Ing sald operating features in their present
form as in use today in the present stato of

- development of commercial wire telegraph |
- systems. - '

_Another object of my invention.is to pro-
vide a wireless telegraph transmitting Sy S-
tem which ‘may be operated by a wire tcle-
giaph transmitting operator located at a dis-

tance from said system; and a wireless tecle-

- graph receiving system, located at the same

-39
- sounder or other wire telegraph rec—-exvmg
- paratus located at a distance from sai

~station as said transmitting system or at a

dhfferent station, which may operate 4

ing &p-

re-

ceiving system and which may be located at
mitting operator. = S

- Other 'special objects of my invention are

. the same wire telegraph station as said trans-
S 40 o '

. to provide a wireless telegmph svstem which

~may he operated by and in connection with

. mitting
- * I ) 50 | . | ' I .
| - through the intermediary of a two-way wire-

~an existing wire telegrapk system, or which

- mfR’be operated independently of such line,
-~ - and by means of which a wireless telegraph
o message inay De automaticaliv relayed 'in

either direction from one .combined trans-

_ > and receiving system to another com-
bined transmitting and receiving system

less telegraph relaying system comprising a

recelving system connected by a relatively
short wire hne with a transmitting svstem;
‘to provide a way

to a complete systera for transmit-
ung and receiving such waves, whichk mav be |
operated b

.| company and form a part of this specifica-

of the operating features of |

station in said relatively | graph relaying system comprising a wireless

terminal station mav be received at said way.
station” and messages may be sent from the
latter to either terminal station ; and In gen-

60

eral to employ wireless telegraph two-way
relaying systems to supplement existing wire
telegraph lines in any and all possible ways,
some of which are hereinafter set forth in the
present application and others of which are
set forth in my application Serial No. 305,263
filed simultaneously herewith, R
- Other objects of my invention will herein- -
| after appear and will be particularly pointed
out in the appended claims. = . T -
My invention may best be understood by 70 -
having reference to the drawings which ac-

A iy,

=l Ee sege -

65

tion, and which dia,gramma,tica_,-lly 1 ustrate T
organizations of apparatusand circuits where- -
by the hereinbefore stated objects may be 75

+

realized. _ o . o

_In the drawings, Figure 1 is a schematic
view illustrating one way in which the sys-
tem herein described may be employed to - -
‘supplement existing wire telegraph systems; go — = -
Fig. 2 is a diagram showing one form of ap- .

| paratus and circuit arrangements embody-
Ing the principles of the present invention; .

i Fig. 2® is a diagram illustrating a modifica-

' tion-of a detail of the way station circuits and gg
apparatus, and Fig. 3 is a diagram illustrat-
ing a modification of a detail of construction - |
:- whereby a wireless telegraph system may be = .
- operatively connected with a.wire telegraph
system. .. s T 90 L
- In the figures, V is an elevated conductor,

G iz an earth connectivn, M is a transforrner, - . .

I, and I, are transformers primaries and see- - S
ondaries respectively, C is a condenser, Liis -

| an inductance, R is a resistance, K is a key, 95 ¢

S is a spark-gap, A is an alternating current .
generator or other suitable source of vibra-

| tory current, B is a battery, I is a wire tele-

. graph line; and the various elements are dis-* =
*_tinguished from each other by the empley-:190
|

ment of exponents and subseripts.
. X and £ represent two terminal wireless
stations each'of which may be cperated by a
wireless _telegraph . operator manipulat
the’key K by hand, or by a wire telegrap

106
operator-located at the stations z or z soma

!'dlsta.nce from said wireless station manipu-

i'lgting the wire telegraph key K’ '_
Y s anintermediate two-way wireless tele- -
110
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..system” independent

telegraph receiviag system, a wireless tele- | .
‘graph transmitting system and s wire tele-

- grapL system operatively connected. with |
sald wireless systems, - - -

- Assuming first. that the switech N is opened

for the purpose of rendering the transmitting

pﬂ?ose of including the telephone T in series
with

th the oscillation detector P and for the |
- further 'Emjpos'e' of rendering-the said wire |
- telegraph

‘Iine independeént of the wireless

 telegraph receiving system, the depression of

. 2

. ated by the key K; may be

- Tendering the oscillation detector or receiver
moperative, and therefore I do not wish to _
limit myself to the particular means herein

-theiey K opens at. %" the circuit of the oscil-

lation detector; thereby rendering the latter

- incperative, and short-circuits at &’’’ the re-
cewving system. A further depression of

said key closes at &’ the primary power cir-

cult of the transmitting system and causes
the radiation of electromagnetic waves from
 the elevated. transmitti

V L s 00 E. Other mesns, however oper-
emploved for

disclosed for performing this function. I

- prefer to so relate the windings of the trans-

.30

83

‘inde

ormer M that the natural period of the
sonorous cireuit C S 1, is rendered practically
pendent of the electromagnetic con-
stants of the elevated transmitting conductor
system. - - S
The electromagnetic signal waves ‘trans-

mitted from the elevated conductor V by the
- depression of the key

_ K at the station X
actuate the wireléss telegraph receiving sys-

~ tem of the relaying svstem Y which is pro-

- telegraph system 1.

~ vided with the elevated conductor V,. and
40

the oscillation detector P’ associated with
sa1ld system causes thie operation of the wire
The operation of said

- wire telegraph system effects the energiza-

45

tion of the transmitting system of said relay-

provided with the ele-

iﬂg'sgstem which is. _ -
The electromagnetic

vated conductor V’.

- signal waves radiated from said conductor
- create elec¢trical oscillations in the elevated

- receiving conductor system V', I, ¢’ 0o L. C”’,
T 50 _ | _ .

- seid oscillations is translated by the trans-

- -former M, to the resonant recelving. circuit

I, o' K at the station Z and the energy of

17, C"; attuned to the frequency of said

BB

60

waves and preferably so related to the loop
cireuit C", 1", that its natural period is prac.-
tically' independent of the electromagnetic

constants of said elevated receiving con-
- ductor system. The oscillation responder |
P, which, in the present case, is shown as éon-

sisting of a cell containing an electrolyte and

- having as its anode a wire about one mil. in

65

- diameter inclosed in glass so that only its end

1s exposed, is operated by said oscillations

and causes current variatins in the circuit
including the telephone T, at said station Z.

_ nt of the wire telegraph
line I and that the s -ite’, U is closed for the

L -
e - - "..'-'\;h‘ )
. . ) - ., .
h-l"'-. -

899,241

Bk mmy

|

l

I over his ‘ears while sending, is enabled to-

actly as tha

As shown the terminal stations X andZ
‘are'provided with identical apparatusso that .

1t will be seen that the transmitting appa- |
ratus at Z operates exactly as that abovc de--

with Z.

- At either station X or Z if an operator fails ©
‘to understand a signal he signuls “ break”’ by

winch signals are being transmitted; and the
latter, who always keeps his head telephone

_ 418 ** brea 75
depressing his key K and thereby transmit-
ting electromagnetic signal waves to the - -
| transmitting operator at the station from .-

| receive the “break”. sienal between his own

g ‘conductor system |

terminals 0 .and o', which form the terminals -
90 - -

—.—**-...‘! b L NN T ]

signal elements when Eis_ own key isin its

-

normal position. =~ = ST
It will be obvious that the aforesaid
“breaking” operation is rendered possible
by. the fact t} _

aifferénce of potential existing between the

of the receiving system, is negligibly small
and will not injure the delicate parts of said

system; and by the further fact that the
point of connection of the receiving system’

at during transmission tho .

to the transmitting system during such trans-

mission is & point huving practically zero

potential to ground so that during said trans-
‘mussion the receiving system will have prac-

tically zero potential _w.;'hei'eby the recelving

operator may with safety maintain the head -

telephone T in position.

though the apparatus above described

whereby & receiving operator may signal

“break” without injuring himself or his re- -

celving apparatus is the form Ereferred by
me 1n practice, I do not wish to _
this particular arrangement for “breaking”’
inasmuch as other arrangements INay serve
my 1Eu:r'p(:isvz-a. 3 R
~The method employed by me for relayi
wireless telegraph signals from the station _
to the station Z by means of the relaying sys-
tem Y is essentially the same as-that de-
scribed in the patent to Stone N 0. 717,510,

.dated Dec. 30, 1902, to which reference may

be had. The wireless telegraph receiving
system of the relaying system Y is attuned to
the frequency of the waves transmitted by

the wireless telegraph: transmitting systems.

at the terminal stations X and Z, as indicated
conventionally by the symbols R., and T,,,
R designatin '
““transmitting’’ and 10 representing an arbi-
tranly chosen frequency. = The wireless tele-
graph transmitting system of the relaying
system Y is adapted to transmit waves of the

g “‘receiving”, T designating

110

+

115

120 -

Calving systemns at the terminal stations are

attuned, as indicated by the symbols, T, and

R, where T and R have the same sienificance

as above and where 5 represents an arbitra- 130

scribed in coinection with X, and also that 79 = -
the recéivingappar&tﬂs at X operates ex-.

above described in connection

e limited to 105

125 .
frequency to which the wireless telegraphre- .
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-+ .rily: chosen frequeney different from that I It is of course to be understood that the
+ . . representedby10. - . | distance separating the terminal stations is
' | - It will now be understeod that the sonor- |'-"1;oo-great to be Brigged by the wireless trans- -
“ous circuits S C I, of the terminal stations X ‘ mission from the transmitting systems of
-5 and Z, and the elevated conductor system YV ! either of the terminal stations, and that the
- L ¢ 0 0 E at said stations, as well das the | relaying system is placed approximately
.. resonant receiving -circuit 1,”” C,’”” and the | midway betweensaid terminal stations. - For .
..~ elevated recelving conductor system V, L, ; exainple, the station X may be situated on =
o M LEY of the relaying system, are all | the outskirts of New York city, thetrans-- -
© 10 attuned to _the same frequency which as | mitting and receiving systems of the relaying .
.- abovestated is represented by the symbol 10. | system may be situated on opposite sides of
- - It will also be understoad that the elevated | the city of New Haven, and the terminal sta-
- recetving concuctor systems V I, 8" o L I, | tion Z may be situated on the outskirts of
-9 G0’ E and the resonant .receiving circuits | Boston. It will be obvious that means -
- 15 L C,” av the terminal stations, as well as the | should be provided in the wire line I to take gq

- *eilev'at'edfcahdtlctor system V’ E, and its asso- | care of the traffic from New York to New
Haven and vice versa and fromm Boston to
New Haven and vice versa, and suich meansI
%(wide in the form of the way station 3.
Vhen the terminal stations are operated by gs

|

ciated sonorous cireuit S, C, M, of the relay-
ing system, are all attuned tn the same fre-
o qu-eﬁ?,bein;g that frequency which is repre-
20 sented.by the symbol 5 and which as above
~ stated is different from that which is repre-
“sented by the symbol 10.. Still assuming
~ that the switches N and U are ciosed, it wiﬁ
- be understood in view of the foregoing that

25 the waves radiated by the transmitting sys- ts up €0
- temat X are selectively absorbed by the re- | i. When the wire line I’ is closed by the re-
celving system of the relaying system Y and- | lay 20 the armature 27 closes the sounder
operate the oscilation detector P” thereby | circuit at the front contact 28’, and when

means: of the keys K this way station is pro-
vided with the apparatus shown in Fig. 2* in
which 26 1s a front contact relay and 26’ is a
‘sounder whose hammer 29 is normally "held

~ causing- the energization of the. relay 20. | said relay 20 is deénergized the spring &
- 30 The energization of relay 20 causes the arma-
- ture 21 to contaet the front stop 22 of said
- relay and thereby closes the line I’ through
‘the battery B, and relay 23. The armature
- 24 of said relay 23 is attracted to its front
55 stop 25 and thereby closes the primary power
- circuit Including the alternator A, and the
- primary of the transformer M,’, thereby
~ ¢ causing the energization of the transmitting.
-+ . system of the relaying system Y. The re-
| .49 sulting electromagnetic waves radiated by
- sald transmitting system are selectively ab-
‘sorbed by the receiving system at the ter-
minal station Z, in which the key K normally
~1s held in the position shown, and operate
45 the oscillation detector P thereby creating
“current varlations in.the circuit of the tele-
't phone T. OSimilarly when the operator at
~ station Z depresses his key K, the resulting
electromagnetic waves are selectively. ab-
50 sorbed by the receiving system of the relay-
~1ng system Y, operate the wiré telegraph line wi
I’, and cause the radiation of waves from the | can ‘“break’ the way station operator.
- transmitting system of said relaying system, | * The wire telegraph stations z and z may be
and the latter waves are selectively absorbed | located at long distances from their respec-
- 55 by the receiving system of the terminal sta- | tive wireless stations being connected there- 12¢
- tion X thereby producing signals in the tele- | with by the wire telegraph lines I, I, or they =
- phone. T at sa,id‘p station. o ' may be located I1n the same station house as

tact and permits the spring ¢ to retrsct the
{ hammer 29 to its normal position. Thus it
will be seen that the hammer 29 follows syn-
chronously the movements of the keys K. = .
The key K’, at the way station 1.1s 2 Morse 190
key of the ordinary type grounded at E,
-through the battery B, and adapted to be
connected to the line I’ by throwing the
switch 30 over on its contaet 3). - When the _
way station operator hears either New York 105
or Boston calling New Haven, he closes the
switch 30, _ope'nsiis key and answers the call- -
ing station. The calling-station then trans-’
mits the message which is received by the
way station operator who may answer by 130
manipulating his key thereby energizing the =
relay 23 and causing the radiation of signal
waves from the elevated conductor system
V7 .E,. GCbviously the way station operator
~can ‘‘break’ ‘the terminal station communi- 115 .
cating with him and either terminal station

.+ If a receiving operator at either terminal | said terminal stations X and Z, the lines I, I
- L, station fails to understand a portion of a | being short conductors. The advantage of |
Y 60 message, he immediately depresses his key K | employing the keys K’ and short conductors 125

.- . and signals ““break’, and the transntitting | J has been more fully explained in my appli-
~operator at the other station receives said | cation (Serial No. 305,260, filed simultane-
- signal 1n his telephone T between his- own | ously herewith) and is, that thereby back-
- -signal elements when his key is in normal | stroke-Morse wireless signals inay be trans- -
- 65 position.. . - mitted from the terminal stations and trans- 130

against its up contact by means of the'spring g9 -

draws the armature 27 against its bdack con- g5 . o
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. the transmission system. A§ explained in -}

%

!

|

* t
- key K', thereby deénergizing the relay 11 E’
.--éb"and- also deénergizing the relay 2. ;
_ E
|

. circuit of the battery B and magnet 1. The

- _. 30 by effecting the radistion of waves from the
.. elevated conductor V. id waves .
- -the oscillation detector P’ and thereby result:

" the line I’ through the battery B;. The en-
35 ergization of the relay 26 thereby effected

_ against its up stop: The closure of said line !
" .7 through saic battery also energizes the relay t'

" 45 said relay thereby is attracted against the [
- tension of its spring e and cuts the resistance [
|

o | 65 producing front-stroke-Morse signals.

.';_laté(ll. mto ﬁOﬁt—stfoké,_ Morse ﬁt_ thé' end Of_ !

- said application it is practically impossible to i-

- locate.a wireless station in a city, and thefe. |

fore 1t will be seen that the _Wire.'telggraph' E

stations  and z may b. located in the cities i
above referred to and be connected with the :

T

- wireless stations X ‘and Z by means of the :
 wire lines I, I. Under these'c_.:l_mums_tances_g’
10 the way station y will be provided with the 3

. apparatus shown in Fig. 2, which consists of !
- the back ‘contact relay 28 ind the ‘back ;
 stroke key K’,, and thié switches N and U at |

- the terminal stations will be placed in the po- ;

.. . 15 sitions shown in Fig. 2. The operation is as
o follows:—If New York wishes to communi-

cate with Boston, the operator at z opens his ;

‘and opening the cireuit of the sounder Tlé,
The |
spring ¢ draws the armature 12 of the relay- |
11 away from its front stop i3 and the spring ;
¢ draws the hammer 15 of the sounder 14

against 1ts up contact, while the spring - d

.
- the front contact 4 and thereby closes the E
f

- magnet 1 operates the key K and energizes
~ the primary power circuit at station X there-

In the energization .of relay 20 which closes

F
2
Said waves operate E
E
%
}
i
;
t
;

opens the circuit of the sounder 26" and per- |
“mits the spring ¢ to retract the hammer 29 §

40 23 and effecis the radiation of waves from the -

. -elevated conductor “system V' E, which

" waves operate the oscillation responder or |

recelver I at station Z and cause the energi- |

[ %

- zation of the-relay 5. The asrmature 6 of

. R" into the cireuit I.- The current n said
- circuit which includes the battery B’, there-
by isreduced sufficiently to permit the relay

- details of relay 11 and sounder 14 sat station .
. &), but without operating relay 2, and the

\
hammer 15 of said sounder thereby is drawn E
!

- to 1ts up contact. .The sounders all along | {

55 the transmission line are now in e.xat:tlfr the i herein disclosed, inasmuch as many modifi-

same condition as when a wire telegmll) 1 Op- |

oses his key, the armatures 12 and 15 of the |

| _*Bklo_relaﬁy and sounder 11 and 14 at his own sta- !

~ tion and at the station z, as well as the arma-
. “tures 27 and 29 of the relay and sounder 26 f
~-“and 26’ at the way station y, synchronously |

follow the movements of said keytlmrél}v
pr f 4

i wireless telegrap

-
-

‘ more fully disclosing my invention

- i1 Op- | cations may be
- erator on an ordinary wire telegraph line ¢

| olp'e,ns. his key..” When the operator at '

- C

»
i -

I AL THE S
i e -
. ; - -
. o o el e
-

the way station operator wishes to “‘break” .
the ‘terminal Station operators he closes the .

switch-30 and: signals *‘break”” in the usual

manner. As will. be obvious, the way sta-

tion operator may put himself into commu-
nication with either terminal station and the

70

operators at z and z may ‘‘break”’ said waiy _
t

station operator in the usual. manner.

will be obvious also that an operstor at

either terminal station z or 2z, may ‘‘break”

the other throu h the intermedia

usual manner.

75

' of the
relaying system .Y in the -

Referring to Fie. 1, the schematic view .

therein shown illustrates ve

graph terminal station # and a distant wire

simply the 80

mmanner in which relayed wireless transmis. .
Sion may be effected between a wire tele-

telegraph terminal station'z through the in.

termediary of a wireless relaying system Y
provided with a way station Y. '

continuity-preserving key of the usual tvpe

such for example as shown in Kig. 3, by
means of which the resistance R’ is normally

shunted by the armature 6’ and the s ring
tongue 77, so that the relay 11 normally Eolds

- the sounder ecircuit closed on the front con-

85

. Inlieu of the resistance R’ shunted around
the terminals of the armature 6 and back

| | _ . contact 7 of the relay 5, I miay substitute g
- 95. draws the armature 3 of the relay 2 against ;

90

tact 13.. When the receiver P is operated |

and the relay 5 thereby energized, the resist-
- ance R’ 1s cut into the circuit of the line I, the

tongue 7’ being forced against the screw 32
and thereby hel
mature 6’.

d out of contact with the ar- 160_

- It will be obﬁoﬁs that _m-a,njr"t}ther conti-

nuity-preserving or hold-over devices miy be -
employed .to prevent the deénergization of . -

the relay 2 and the consequent energization

of the wireless transmitting system, during

105

the operation of the receiving apparatus 11, -

and therefore I do not wish to limit myself to

either of the devices which for the ¢ urpose of
re fu _ l} have de-

seribed somewhat in detail, . = .

It will be obvious that any suitable means

Fs

orms of apparatus and’cireuit, arrangements

_ S made therein- by - those
skilled in the art without departing from the
spirit of my invention. - '

- Telaim, ~ o ;
- 1. In a signaling systenl, a station com-
prising a wireless telegraph transmitting sys-

110

' may be employed for associating the wireless
_ _ . _ ‘ay : and the wire telegraph systems hereinbefore -
50 11 to open the circuit of the sounder 14 (sée - described, such for example as the means
. disclosed in my application 305,261, filed
- Simultaneously herewith. ' o

I do niot wish to be limited to the exact -

120
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tem adapted to transmit &]ectmmagnetic. '

waves of one frequency and a wircless tele-

zraph receiving system attuned to a different” ™~

fr{-fquen'cy ; & two-way wireless telegraph re-

13¢
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and a wire telegraph way station apparatus. 65
operatively connected with said relaying sys- -

=
- laying system located at a dista,n(je from éaid_l
; ~ station and comprising a wireless telegraph |
: receiving system attuned to the frequency of |-

e
.- sald "relaying svstem; and another station
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e .
- systems being attuned to the. same {fre-

bod
o

‘the waves developed by said transmitting

sysiem, a wiréless telegraph transmitting

“waves of the frequency .to which the first
~mentioned receiving system is attuned, and

a wire telegraph system operatively asso-

clated with the wireless telegraph systems of

located at a distance from said relaying sys-
tem and. comprising a wireless telegraph
transmitting system adapted to develop elec-

tromagnetic waves of the frequency to which

the wireless telegraph receiving system of
~ sald relaying system is attuned and a wire-

less telegraph receiving svstem sattuned to

- the frequency of the waves developed by the
20
~ said relaying system.:

wireless telegraph transmitting system of

2. In asignaling _system,-two-‘termiiml été.—

tions, each comprising a combined transmit-
- ting and receiving wireless telegraph system,
- 25

- develop electromagnetic waves of one

both transmitting systems being adapted to
fre-
quency and both ‘receiving systems being

‘an mtermediate relaying system comprising

a wireless telegraph receiving system at-
tuned to the frequency of .the waves devel-
oped by sald transmitting systems, a wire-
less telegraph transmitting system adapted
to develop waves of the frequency to which

+

system adapted to develop electromagnetic

- attuned to waves of another frequency, and

5. In o éign‘_aﬁﬁg' sjs’t&ni,-“t.}vo t'ermin-a'.l
wireless telegraph stations; an intermediate -
' 70

two-way wireless telegraph relaying system
comprising ‘& wireless telegraph receivi

system, a wireless telegraj
system and a wire. telegraph system opera-

tively. -associated with said receiving and-
75
transmitting and receiving apparatus asso- -~ -

transmitting systems; and a wire telegraph

clated with said wire telegraph systems.
6. In a signaling system, a combined

transmitting and receiving wireless telegraph -
.80
evelop electromag- -

system at a station comprising a transmit-
ting system adapted to d

h~ transmitting r

netic waves of one frequency, a receim% .'

system attuned to.electromagnetlic waves o

a different frequency, an osciilation detector -
30

and a sending device arranged to render the

oscillation detector inoperative during the -

operation of the transmitting system.

1. In._a, signaling system, & _'coi'nbine]cll'_ |
transmitting and receiving wireless telegraph - -
system comprising & transmitting - system-50

adapted to develop electromagnetic waves - — -
of one frequency and including a sending de- '~
vice, and comprising also a receiving system -
attuned to eiectromagnetic waves of a differ-

ent frequency and including "an oscillation 95, _

detector, in' combination with means oper- -

~ated by said sending device for rendering said
‘oscillation detector inoperative during the

35 the terminal station receiving systems are | energization of said transmitting system. .

- attuned and a wire telegraph system opera- | 8. In a signaling system, a combined 100

- tively associated with tﬁ- transmitting and | transmitting and recelving wirelesis telegraph . o
‘receiving systems of said relaying system. - | system including a sending device and-an -

3. In a signaling system, two terminal sta-

ting systems being adapted to develop elec-
~ tromagnetic wdves of the same frequency,
-and each station comprising also a wireless

telegraph’ receiving system, both receiving

- %;Jency, being a frequency different from

50

99

. magnetic waves of the fre

. the recelving systems at t?n
. tlons are attuned, and » wire telegraph sys--
- tem operatively associated with the wireless
- 760 telegraph transmitting and receiving sys-

L]
L]

at of the waves developed by the aforesaid |
~ transmitting systems, in combination with
an Intermediate relaying system comprising.
8 wireléss telegraph receiving system at-
- -tuned to the frequency of the waves devel-
- oped by the transmitting systems at the ter-
minal stations, a wireless telegraph trans-

mitting system adapted to develop electro-
ency to which
e termina, sta-

tems of said x_-elaﬁlilngsystem_- Rl
ng System, two terminal

4, In a signs

. wireless telegraph stations, an intermedizte

~oscillation detector, a wire telegraph system

40 't.ions, each station comprising a wireless tele- inchiding g TeceIving ap aratus, means con-",
~ graph transmitting system, both transmit- trolled by said wire te egraph system for 165

operating said sending device and a continu- =~

1ty-preserving key controlled by said oscilla-

tion detector for operating said recelving

tem associated

a
paratus without operating said sending d‘:-
9, In a

and a recelving device, a wire telegraph-sys-

r

11

mgna,lmg 8 te'm",' 8 mrelesstele- T
graph system, including a sending device.

0 _

with said wireless telegraph

system and a continuity-preserving key con- 115

trolled by said receiving device for operating
sald wire telegraph system without operating
sald sending device. '

10. In a signaling system, a

wireless tele-

graph transmitting system and a wireless 120

telegraph receiving system at a station, a

wire telegraph system operatively associated

with said wireless telegraph systems, a two-
way wireless telegraph relaying-system lo-

cated at a distance from said station, & wire- 125 -

less telegraph transmitting system and a

‘wireless telegraph receiving system at an-
other station located at a distance fromsaid .

F

+ o two-way wireless telegraph relaying system
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; relaymg Sf'étem, and a wire telegra h system

operatively associated with the last . men—-
- tioned wireless telegraph systems.. -

11. In a signaling system, a combined

-

S 3 transnutting and receiving wireless telegraph

~ .system at a station, a wire telegraph system
- operatively associated with said wireless tele-

graph system, a two-way wireless telegraph
- relaying system located at a distance from
sald station, a combined transmitting and
receiving wireless telegraph system at an-
. other station located at a distance from said

Telaying system, and a wire telegraph system

- operatively associated with said last men- |

16 tioned wireless telegraph system.. -
-7 12.:In a signaling system, two terminal
stations each comprising a wireless telegraph

- transmitiing and recelwnfsy_stem, wire tele-

~graph systems associated respectively with

- 20 the wireless tel'egra,ph system -at said ter-

~minal stations, and an intermediate two-way
‘wireless telegraph relaying system.

13. In & signaling system,  two terminal |

stations each comprising a combined trans-

- 25 mitting and receiving wireless telegraph sys-
_ ~tem, wire telegraph systems operatively as- |

- sociated respectively: with the said wireless
telegraph systems at the said terminal sta-
tions, and an intermediate two-way wireless

| 30 telegl‘&h I'Gl&yinﬂ'-system_ L

- 14, In a -'s_lgna,ng system, two terminal
stations each comprising a wireless telegraph

- transmitting and receivn system, wire tefe—

- graph systems associated respectively with
35 the wireless telegraph systems at said termi-

|

it il al—mnli

|

| transmitting system  adapted to-: develop

899,241

nal stations, an intermediate two-way wire-
less telegraph relaying system, and means
whereby the terminal station cperators may
‘“break’ through the intermediary of said
wireless telegraph relaying system.. =
15. In a. signaling system, two terminal
stations each comprising a combined trans--
mitting and receiving wireless telegraph sys-
tem, wire telegraph systems operatively as-
soclated respectively with the wireless tele-
.graph systems at sald terminal stations, an
intermediate two-way wireless telegraph re-
laying system, and means whereby the ter-
minalstation operatorsmay ‘‘ break’ through
the intermediary of said wireless telegraph
relaying system. ' _
-16. Ina signaling system, an intermediate

45

two-way wireless telegraph relaying system,

having in combination a wireless telegraph

. e W ey 55
electromagnetic waves of definite frequency,
a wireless telegraph receiving system-adapt-
ed to selectively absorb the energy of elec-
tromagnetic waves of different frequency, a
‘wire telegraph system operatively associat- gq
ing sald transmitting and receiving systems,
and auxihary apparatus associafed with said
wire telegraph system. o

- In testimony whereof, I have hereunto
subscribed my name this 8th day of Meh., g5

1906. | . |
o SEWALL CABOT.
Witnesses: R
-E. B. ToMLINSON, =~
. Gro. K. WoopworTH.
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