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Lo all whom 1t viay concern:

Be it known that T, Sewa Canor, o eiti-
zen of the Umited States, and ‘a resident of
Brookline, in the county of Norfolk and
State of Muassachusett=, have invented a new
and useful Tmprovement i Signaling Sys-
tews, of which the following s u spectfication,

My anvention relutes to the art of trans-

mitting imtelligence from one station to an- | A
suge 1o other wireé telegraph svstems oner-. g5
“ated by said latter wiveless telegraph sia-

other by means of electramagnetic waves,
without the use of wires to zurde the waves
to thewr destination: and it relates more pur-
tUcularly ¢ a complete sv~tem for transmit-
ting nnd receiving such wives, which mnav be

operated by and i connection with existing ;

wire telegraph lines.
The general object of v invention is to

Cprovide a wireless telegraph syvstem which
may be operated by and in connection with !

existing wire telegraply svstems - without
chianging any of the operating features of
such wire telegraph svstems. Lul maintain-
g sard operating feature< i their present
farm as'in use foday in the present state of
development of commercial wire telegraph
sysienis.

Another object of my mvention is to pic-
vide a wireless telegraph transmitting svstem

which miay be operated by a wire telegraph

transiitting operator located at a distanee
frora said system; and a wireless telegraph
receiving systeni, located at the same station
as satd transmitting svstem or at a different
stntion, which, mayv “operate a sounder or

~other wire telegraph receiving apparatus lo-.

cated at a distance from said receiving svs-
tems and which inayv be located at the same
wire telegraph station as said transmitting
operator, o .

Other special objects of myv invention are
to providi- wireless telegraph systems which
may be operated by and in connection with
existing wire telegraph svstems, and whicly

" T ke epr————

[ telegraph station located in said ¢ity: to ren-

t

may be so located with respect to said gvs- ‘ ,
~ton, and winch diagramimatically illustrate 396

tems as to bridze by wireless transmission
gaps or stretches existine in sayd lines, over
which 1t is diflicult or expensive to maintain
wiré telegraphic communication, such for
example, as bodies of water, whicl are at the
present. time spanned by eables: to operate,

fiom & wire telegraph siation located in a |

city, a wireless teleeranh transmitting S YS-
tem located in the ontskirts of said citv and

der possible communication between an -
land wire telegraph stution, for exampie, one

Clocated inun inland city, and vessals ut sea;

to repeat & wire telegraph message by means gg
of a wireless telegraph system operated hy
and m connection with a wire telegraph sys-
tem to a munber of wireless telegraph sta-
trons, and then if destred to relay said mes-

tions; to relay a wire telegraph messuve by
wireless telegrapliv to one or more wireless
telegraplu stations located along the route of
a wire telegraph main line, at points of small 49
trathe development: and, in general, to ein-
ploy wireless telegraphy to supplement ex-
Isting wire telegraph systems in any and all
possible wavs, some of which are hereinafter
set fortii 1n the present application and g5
others of which are set forth in'my applica-
tions, Serial Nos. 305,261, 305,262, and
305,263, filed simultaneously herewith. |

A further object of my Invention is to. pro-
vide a wireless telegraph system, which may gg
be operated Ly and in connection with an
existing wire telegraph system, or which mmay
be operated mdependently of such svstem,
amd- by means of which messages -may bhe
transmitted 1 back - stroke - Morse which gg
shall be 1intelligible only at tle “}}ufticulnr
receiving station or stations for yhich they
are 1intended and by which they are trans-
Inted "into front-stroke-Morse, a.i-d  which
therefore cannot be picked up and read by a go
foreiyn station attuned to lllli? frequency of
the eleetromagnetic waves by which such
messages are transmitted. ' |

Other objects of my invention will herein-
alter appear and will be particularly pointed g5
out 1 the appended clamms. -

My mvention may best be understood by
having reference to the drawings which ac-
company andd form a part of this specifica-

organizations of apparatus and circuits
whereby the hereinbefore stated objeets may
he realized.

In the drawings, Figures 1, 2, 3. 4 and 5 |
nre schematic Tiews illustrating some of the jop
various wavs in which wireless telegraphy

~may be employed to supplement existing
wire tvlv;_:mph lines: Fig. 6 s a diagram of a

to relay a message receivell by a wireless tele-

grapl: receiving station so located to a wire

combined transmitting and reqen'ing wire-
less telegraph system ‘and 8 wire telegraph 330
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necting the l}l‘l"lli‘t 5 Trom tho

ﬂ}stem so associated therewith that the
wireless telegraph transmitting system may
be operated by said wire telegraph systemn
and said wire telegraph system may- be op-
erated by said wireless telegraph receiving
system; and Fig. 7 is a diagram of a similar
combined transmitting and receiving wire-
less telograph m,*stem ain asnoclatml wire

telegraph system differing somewhat in de-

tail from that shown in I'lﬂ' 6. S1s a
dingram. showing how a combined transmit-

]u"

tnwIr and receiving wireless telegraph system
may be associated with a wire telegraph

trunk line.
I shall jirst describe the apparatus and cir-
cuit arrangements shown in Ifigs. 6 and 7 and

then lw rofewmf- to the schmnailc vIeWws
show¥! 1 Figs. 1 to 5

tion may be vnlp[m‘ed
In Iigs. 6 and 7, Visan clevated conduetor
and E 1s 1ts ear M connection. M M’ M, MY
M"" are transformers. 1, 1) ete. are trans-
fornier primaries and 1, T, cte. are trans-
former secondaries, C L, Cuand O are
condensers. L is an inductance. R R’ R
are reststances, K K K are kevs. Sis a
spark-gap. A is an alternating current gen-
erator or other suitable source of TlhI‘HtUI‘\
current. B B’ B’ are batteriess 115 a4 wire

tt'lvwraph ime the terminals of which are |

gronnded at B and E”,
I <hall Hrst assune that tlm ‘ﬂ\'lt{,h \ 1S on

1ts contact n, thereby opeming the circuit of

the magnet 1 and battery B, and that the
wwiteh U s on its contact thervhv diseon-
circuit of the
oxcillation detector P and connecting the
telephone™ m said circutt. The key N nay
iow be operated by hand, having been ren-
dered independent of control Ia_\ the wire
telegraph system E’2 111 IV E”. Upon the
depression of the key K, the orcillation de-
tector Is rendered noper ative by opening its
cireuit at the point " and upon a further de-
pression of the key K the receiving svstem l‘-s
short-circuited between the |mmt-~ o and o
by the contact of the serew & with the spring
" which is grounded at E. 1t is inumaterial
whether tllt‘ two np(‘l‘:ltlmn _]llt-.f (l."-« ribed

occur simultancons! y or successively, and af

successtvely, 1t 1s mnnutr-rml which one oc-
curs first.

~ Altheugh T have found the means herein
shown” and deseribed for rendering the re-
CeIVer innl er.atiw to be convenent for the
purpose, 1t 15to be nnderstoad that various
other means may be devised for thix purpose,
und therefore that 1 do not wish to jimit mv-
seif fo an apparatus operated by the sending
key for réndering the recéiver inoperative In

opening the receiver arcuit.  After the re-

inclusive, shall explain
sometof.the varmm WaVys In w lmh my inven-

!
1

gy gy Ay e pepy ey =

. stroke-Morse signals”
- telegraphers cmplm' 1t.
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contact k", which at the same time grounds
the tranbmlttmg svstem at the point .E, a
further depression of the key K closes the

- power civcuit including the alternator A and’

| |

primary L', at the point . By means of the
step=up tranafurmer M’ the current in the
I)m:mrv power circuit is translated into a
ugh potential current in the circuit of tho
*-eumdarv I’, and this high-potential current
charges the condenser (. The condenser C
by discharging across the npark-gap S creates
Ingh- frequmwv Ingh-potential electrical os-
cillations in the circuit 'S I, which by means
of the trensformer M are (*tnn'm, ed to the ele-
‘Hlt(‘d transmitting conductor system V I,
0o o E, nr{*femhh' at increased powntlal
While 1 do not wish to Jimit mvself to this

feature, T prefer to employ a transformer M
whose windings are so spatially related as to

render tlw natural pertod of the sonorous cir-
cuit ¢ 8 1, practically independent of the
elec trmnuwnvtu- constants of the elevated
conductor svatemm. The oscillations so cre-

ated in the elevated transmitting conductor

svstenm cause the radiation therefrom of elec-
tmma"notw waves which by means of the
Kev K are broken up into front-stroke-Moxse
signals.  Throughout the sp e{,mcatmn and

‘mms wlwrovor the word ¢ Morse”’ OCCUTS I
dt“-ll‘t‘ to be understood as meaning the

Morse code or anyv code sultable to WII‘E]PS‘-‘, |

telegraphy, and mammch as the present in-
vention nvolves a wireless telegraph trans-

70

6

80

b5

25

mitting system adapted to be operated from .

D distance by a wire telegraph system, and a

wireless tv‘or‘rmph recelving sy stem adaptml
to operate a wire telegraph receiving appa-

ratus located at a distance from it, T prefer to-

cinploy the Morse code, alt]mugh it will be
apparent that any other cogle will rerve my
purpose equally well. 1 use the term “‘front-~
in the sense in which

In sending signals

L OVEr 1 wire line by f ront-stroke-Morse, when

ceiver has been renidered inope rative and the,  (

receving system has ]H't'll short-circwted he-
tween the points o and o’ by tlwc -osure of the

B n e ey agm g W e e mmm e W m mmm wwwl S YW e rm—— ——rawm wen
. \

the key is open the relay is on its hack con-

tact and the sounder fi])PI‘!ltP(] by said relay

i~ held by ats aprmﬂ' agamst its up contact.
When the kev s (‘med the relay i1s on its
front contact and closes the circuit of the
sounder thereby bringing the sounder on its
anvil or down (-untmt Bm ‘k-stroke-Morse

heremafter be more fully explained.

The clectromagnetié signal waves trans-
mitted from the elevated cnmluctnr V bw,' the
depression of the kev K actuate a receiving
svstemn at a distant station which’ may be and
pref erably is exact'w like the '-T%t-ﬂn shown
in Fig. 6, in whié¢h the kev K ix nurma'lv held
IH Il't'l"l\'lll" ].mllmn by the spring a.  These
wiaves rrontv (‘ cetrical osclilations In tlw e‘o—
vated rec m ing conductor svetem V1, 4 o L

('’ l” :'..mtl the enerav of said oscilla-

5 tlﬂ!h |-. trﬂw-. ated hv the lmndnrmt'r M to

Wi e

the resonant receiving cireuit 77, C, mllmml
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s the reverse of front-stroke-Morse, as will -
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to the frequency of said waves, and prefer-
ably so related to the loop cireuit 7, 17, that
is natural period is practically independent
of the electromagnetie constants of said ele-
vited receiving cenductor svstem. The os-
cillation fesponder P, which in the -present
case 15 shown as consisting of a cell contain-
ing an electrolyte and having as it anode W
a wire ahout 1 mil. in diameter inclosed in
glass so that only its end is'exposed, is oper-
ated by-the difference of potential developed
by said oscillations across the terminals of
the condenser C, and thereby current varia-
tions are produced in the circuit m p I,
)
which preferably is a head telephone.  [If the
operator fails to understand a signal or series
0} sirnals he signals “ break” by depressing

‘the key K and thereby transmitting eloetro-

magnetic signal waves to the transmitting
operator ut the station from which signals

alwavs keeps his head telephone over his ears
while serding, is enabled to receive the
“heeak ™ signal between his own signal ele-
nments when his key is in its normal position.

It will be obvious that during transmission
the difference of potential developed between
the points o and o, which form the terminals
of the receiving system, is negligibly small
amd will not injure the delicate parts of said
system, and also it will be apparent that the
point. of connection of the receiving system

tothe transmitting svstem during such trans-

mission is « point having practicallv zero
potentinl to ground.  Although the appa-
ratus above described whereby a receiving
operator may stgnal *“break’” without injur-
g himself or his-receiving apparatus is the
formn preferred by e in practice and forms
W essentiad element of the signaling svstem
herein deseribed, T do not wish to be limited
ta this particalar arrangemnent for “break:

ing”inasmuch as other arrangements nay .

well serve iy purpose. -
When the switches N and U are elosed,
the transmitting apparatus mav be actuated
by the wire telegraph svstem which ineludes
the kex K', and the receiving apparatus
VL, T of satd ware telegraph system may be
netwated by the wireless telegraph receiving
system, | :
“The line I may form a part of an ordinary
closed cirenit wire telegraph svstem and the
Kev K™ may be of the ordinary type in use
todav. v which o lever-switeh normally holds
e dine closed. The line being normally
closed  therelays 2 and 11 nre nornally ener-
wizedd by the battery B so that the magnet 1
s normally deénergized and the sounder 14
o normndly energized. When the  lever
switeh is moved from under the key K’ the

e ] s opened and’ therefore the relavs 2 | back confaet of <nid relav, is short-circuited

amd UL are deénergized,  The deéneraiza-

6> 1 of the relay 11 results in the armsture 12

!
g

|

r meeseslisel—— N T S = s v g wy gl
=

CWaves.,
are being transmitted, and the latter, who |

the relay 5.
[ causes the attraction of the armature 6 from

being withdrawn to its hack eontaet by the
spring ¢ thereby opening the circuit of e
sounder 14 containing the hattery B’ <o that
the spring d withdraws the hamme. ., to its
up contact. Upon the deénergization of the
relay 2 the spring b dreaws the armature 3 to

its back contact 4 g closes the cirenit of

the magnet 1 and battery B thereby ener-
gizng the magnet 1. The enervization of
the magnet 1 cunses the attraction of the
ke K whercupon follows the evele of opera-
tionis above set forth in connection with the
deseription of the manual operation of <uaid

key.  The wire telegraph operutor” at the
kev K’ now commoences to stenal in the

ordinary way.  When he closes his kev the
relay 11 enersizes the <ounder 14 and brings
the hammer 15 down npon the anvil 14 while
the relay 2 opens the cirenit of the magnet
ad stops the transinission of elogtromacnetic
In transonttine o dot the kev K7 s
held cloxed for, sav, 1/10th of a <ccond and
for a like period of time the hanimer 15 re-
mams upon its anvil, while the magnet 1 re-
mams deéncrgized, therely stopping  the
transmission of waves for such neriod.

It will now he obvicus that the character
of the signals xent over the wire line is essen-
ially diffevent from the character of the <ig -
nals  transmitted hy  the cleetromagnetic
waves and furthermore that these two sets of
signals ave exsentinlly opposite in charneter.,
The signals sent over the wire line are ealled
front-stroke-Morse sienals, while {hose trans-
mitted by electromagnetic waves are {ermed

| back-stroke-Morsesienals. The back-st roke-

Marse signuls <o transmitted are received hy
nosvstern at a distant station which prefer-
aoly s ddentical with that shown in Fig, 6.
The oseillutions eveated in the elevated re-
cerving conductor system at said statior op-
erate the oscillation detector which, in lieu of
operating the telephone receiver, cnergizes
‘Fhe energization of said relav

1ts back contaet 7, thereby cutting the re-
sistance K’ imo the wire telegraph svstem
and thereby redueing the current flowing in
sald system sufliciently to permit the SPring
¢ to draw the arianture 12 of the relay 11
away from its front contact, hut not suffi-
crrntly to permit the spring b of the relay 2 to
draw 1ts urisature 3 away from its front con-
tact,

from tts front contact, the circuit of the

sounder 14 is opened and the hammer 15 is .
Whien the operator

drawn to its up contact.
at the key K’ of the distant station cleses
his ke, therehy stoppimg the transmission of
waves, the relay 5 of the receiving station un-
der diseussion is deénercized amnd the resist-
ance R, counected across the armature and

by said armature whiel is drawn by the
» * r 1 L
Spring ¢ aranst the contact 7. This in-

-

&

When the armature 12 is drawn awav .
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creases the current in the wire svstem and 1 and when said key is depressed the magnet 1 63
energizes the relay 11 which agam attracts | is detnergized, thus the key K" constitutes
Its armature 12 and brings the hammer 15 | in connection with the magnet 1 the means
- - down upron the anvil. The transnutting op- | at the v.*i‘reless.t.mnsmit-tirig station for send-
o crator at the kev K’ of the distant transmit- ! ing  back-stroke-Morse “wireless telegraph
© tngstation now raises his key to complete the | signals. | 70,
signal element and acain waves are radiated I When the key K, in either Fig. 6 or 7 re-
from the wireless telegraph transinitting sta- | sumes its normal. position  (the position
tton and the oscillution detector at the re- | shown in said higures), a sudden impulse of
10 ceving station umler discussion c¢auses the | current from the battery B, which, with the
relay 3 to eut the resistancée R into the wire | resistance R and variable contact k7 consti- 75
telegraph line thereby c¢dusing the Spring ¢ to | tites a poient.iumeter,,mﬂ}' flow through the
open the circuit of the sounder and permit- | relay 5 and cause a fluttering of the re ay 11.
tnge the spring d to hring the hammer against | To prevent thus I mauy connect the relay 8
Its up contact., e " across the terminals of the resistance R/
It will now be ohserved that the operator | which is included in the circuit of the mag- 80
at the distant transmutling station sends | net 1 and counect the armature 9 and front
front-stroke-Morse over the line I that the | contact 10 of said relay in shunt to the ter-
Aront-stroke-Morse wire sifmals are converted | minals 71 of relay 5. " When the relay 2 is
- 20 mto hack-stroke-Morse wireloss signals; that | encrgized and the circuit of the ma et 1 is
sald back-s{roke-Morse wireless signals come | thereby opened, the inductive kick rom the 85
mto the wireless recetving station located at winding of relay & through the resistance R’
- distance from said wireless tru'ilsmittingil will serve to maintain the shunt around the
station; and fleally that the received back- | ternunals of the relay 5 until the contact 1’
strolie-Morse wireless signals are converted [1s closed, so that the impulse of current
anto front-stroke-Morse wire signuls at the | caused in the ecircuit of {he oscillation re- go
sounder 14, Nn operator can read back- ) s yonder and rP]:'i}'- O 1)}" such'c.lgsure will be
stroke-Morse,for the telegraph sounder speaks EJIUII( #l around said relay 5 by the circuit
lo an operator i a definite Ianguage and if in | £ 109 /", In the normal position of the key
30 this language sounds should be produced | K the spring ¢ holds the armature 9 ageinst
where silences would he expected and vice | itsback contact. However, this device may 95
versa, the langunage would He an unintelligible | be dispensed with by emploviag potassium
Jargon much the same as that produced by | hydroxid as the electr olyte for the oscilla-
ranmng a phonograph backwards. Thercfore | tion detector. - ' o
no foreien wireless telegraph station attuned | In the schematic views shown in Figs. 1 to
to the frequeney of the waves by which the ! 5 mclusive, the reference characters have the 100
aforesaid hack-stroke-Morse wiroloss sighals | same significance as in F 1gs. 6and 7. Hin
ave transmitted could read said signals with- | these schematic Views represents the wireless |
At fst providing the  means herein  de- telegraph . receiving an transmitting sys-
40 serbed or other suitable means for convert tems and the means assoclating them with
Ing them into front-strake-Morse, The gréat | the line wire I which are shown in Figs. 6 and 105
advantage of secreev in transmission there- [ 7. Fig. I represents a signaling system com- -
fore 1s attained by the present mvention. WISING two wire systems I and I’ separated .
The apparatus shown in Fig. 7 is quite L}-" a2 body of water 1) which in existing lines :
45 similar to that of Fig. 6 and operates in'sub- [ would be bridged by a eable involving a con-
stantially the same manner.  1In Fig. 7 the l'ﬁiclemhlo‘ first cost and a large annual cost 110
crreait G, 17, 17 45 a resonant weeding-out  for maintenance; or the character D may be
- circuit which is interpased Between the lbop | supposed to represent a gap or streteh in the
. crreurt C7 17 and the resonant receiving cir- | wire line over which it js dif [tcult to maintain
50 cmt 17 C and the function of which 1S NOW | Wire communcation. By the present in-
well understood. Upon the depression of | vention the use of cables to span the gap D 115
the kev Koin Fig, 7. the receiving system is | is obviated and it is pessible to maintain
short-cireuited between the points o o’ by the [ through transmission T, (ween the terminal
SCrew s pressing the spring ¢ aeainst the con- stations under conditions where otherwise
tact o The switeh J corresponds somewhat | suely through transmissicn would bhe HNPOss-
1% funetion to the switeh N of Fig. 6. When | ble, without changing any of the o )erating 120
m the pesition shown, the key K may be ~on- | features of the existing wire lines 1 T’, but
trolled Biv the wire telegraph key K/, andl mamtaming said operating features in their
when moved to the lefr <o that 5 contacts 7, | present {o1iv as in use today.” This is ac-
60 £7 contacts 7. und i leaves the confaet ¢/, the | complished as indicated in Fie. 1 by bridging
wireless sending apparatus is iml?pvmiunt of | the gap I Ly wireless telegraphy. * The 01;01'- 1
the wire telegraph line o may he operated eft

o b
=i

S
iy

o
o

.CJ‘I
Ll |

| £
o

| arton 1s as follows: The operator at the
by the Kev K7 at the wireless station, When | hand station opens his kex' K’ by moving the
the Kev K7 is ent in themaznet 1is energized | lever-gswitel from under (he Key mm the usunl
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maniner, and thereby deéncergizes the relay 2
shown in Figs. 6 and 7, and thus cause the
radiation of v]v(lmmmrnmw wuves fronn the
verticul V. The vertical V, absorbs a por-
tion of the encryy of these waves and thereby
operales (he rolm* 5. showan m iy ¢ and 7,
and, consequently, the receiving relay 117,
shown al the right hand side of i 1.
nu]mg NoOw 'pmu*vds in the usual wav, the
erator at kev K’ sending front-stroke-
:.\mse., the ‘vertical V transmitting  back-
stroke-Morse, the vertieal V, recceivimg back-
stroke-Morse and finally the relay 117 re-
sponding in front slwkv—\luut- In all ex-
lslmg winre lth'gru])h lines it is essential that
the recciving operator be able to “break”
when he fuils 1o understand a portion of a
messagre, and this, in single wire closed cnr-
cult Hbtmna he dues by Hllllp]\ opening his
key. When this occurs the sounder at the
transinitting station will not respond 1 uni-
son witl the movements of the transmitting
eperator’s key, so therefore the lldllbllll[l]]lg
OPCralor closes his key and receives such m-

structions as to repetition of the message as .

It

the recetving operator desires to send.

will be obvious that wircless telegraphy can-

ot be used to supplement wire “1e egraphy
nless some means s ]mnulwl whereby
receiving operator may *break ™ the distant
lr.nmmltmcr operator through the inter-
medhary of the wireless svstem which Is em-
pluyed to supplement l]w wire svstem.  In
thie present case the ree (‘1\11]" npmalm al one
Pt mmml station may “hreak” the trans-
nriting operator at the other terminal sta-
vion an the same way as in wire telegraphy,
mainely, by the simple expedient of spuimy
hus ke v For (*\nmplv 1] the recelving op-
erator at the kev X', moves the switch Tever
from under his kev and 50 opens his hne 17,
the relay 2 at " will be nllcvnmg_,la‘ul zmd
waves will be radiated by V| which will hc
received by V and ercate in the receiviag s
paratux at 11 clectrical oscillations whic
when the key K at H, shown in Frgs. 6 and 7,
is In its normal position will operate the re-
luy 5 at H und thereby cause the annature 12
of the rolav 11 1o fall back and 1o remain on
its. back contact even when the key i’ is
closed. The trunsmitting operator at Key
K* will therefore know lhzn the recelving op-
erator to whom he is sending has - broken™
and he will close his key and receive mstruc-
tions concerning a repetition of the message.
So far a5 he 13 concerncd the operation “of
““breaking” is just the same as if the receiv-
Ing o mlm at key K’, .were looped onto his
line Lv wire umuectmm imstead of being
lnnpmf onto his line by wireless.

Fig. 2 reprosents how I employ my inven-
tion fo colmmunicate by wire-w ircless be-
tween un inland wire station and a ship at
The nppuratys s in this case is identical |

. | with that shown i Figs. 6 and 7, ex('ept that

"ﬁ]tr_ :

T— Sl e e

= iy Sut A

the "“wire line” 17 12 a short hine or circuit
which mayv be # few feet in length and which
B vmpluwd [or the purpose of permitting
the conversion of back-stroke- \lur--e wireless
into front-stroke-Morse wire. 1t 138 obvious
that By this system an operaior at, say, Al-
by could communicate with a vessel off
Cape THatteras by sending wire messeyges to
Ahantic City, where the vertical V and asso-
ciated up}:.lr.ntlh 11 way be supposed to be
located, und converting by said appuratus H
i wire messaees mto \uu,h'as, and 1t is ob-

vious that the operator at the ke v K/, on the

ship F may communicate with the operator

at illmm'* “hreaking”’ him i desired, just

as If he were looped onto the wire line 1.

In commercial wireless mstallations it is
practically impossible to locate the wireless
transmitting ahd receiving svstemn in a city,
und Mg 3-Iunnhm\'ln means of the present
Invention the wireless svstem may be qutml
in the outskirts of a eitv, as at 1, and be op-
erated by o key K’ 1In “the heart of the city
and also operate by means of the w aves re-
ceived fromn a distant station the receiving
apparatus 11 located in the heart of the uty

}n ‘i 4, 17 1570 wire (runk line associated
with the vertical V by means of the appura-
tus 11, shown in detuil in Figs. 6 and 7, just
as in said figures the wire T 15 s associated W lth
the wireless system. The wire hine in Fig. 4
is vronuded at E which corresponuds in fune-

tion with the ceround E in Figs, 6 and 7, al-

though it may be docated a tllOllbﬁ]’Hl miles
awav from the systern V IT E, at o terminal
station.  The key K¢ and relay 11* are lo-
cated at said terminal station.  As will be
obvious from an examination of Figs, 6 and
7, the wire line 1 includes the winding of re-
luv 2 and the back contact 7 and armature 6
of relay 5, and the two latfer elements are
shunted by the resistunce R’. The com-
bined wireless transmitting and receiving
svstems V. 117 E may all be attuned to the
frequency of the waves transmilted by the
svstem V1§, .md eunch of them may be as-
soviated with 2. wire line 1 of gr('tlter or less
lengih.
Lw mecuns of the system shown Tig

the wire messages, 1mmnuttc{l fmm 1)111,
terminal station o the other and through all
way stations in the usual manner by front-
stroke-Morse, are converted intn back-
btmkf,-\Iorse wireless and received at the
various wireless systems which are within
the sphere of influence of V H E. DBy the
lutter they are converted into front-stroke-
Morse and sent along the wire lines 1. 1f
desired these wire lines nmay not extend out-
side of the station-house as expluined ubove
in connection with the line I’ on the ship F
shown in Fig. 2.
keys K/, may communicate with the ter-
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at which the l\m"q K’ Lmd K-
are located. or with any of the way stations
on the line 17 just as effectively as if such
operator were connected with the line I’ by
wire.

In 1z, 5. 17 represents a trunk e sinm-
lar 10 the correspondingly lettered trurk in
i 4, and is provided at various pomts with
the combined transniting and receiving ap-
parutus VL 1o, V+ 1l 1, ote, Located at
pomts of <mall traflic dev clopment along the
route of said tiupk line are combined trans-
mittinge and recerving svstems vV, JE K Ve
11’ '.',, ach attuned to a different one of the
systems assooated with the trank hae.  In

view of the preceding explanation 1t will be

_.lp]mwnl that each -operator at the keys

K/, K#, ete. may put himself into conmmuni-
cation with the operators at the terninal
stations of the trunk line and at :inv of the
way stations along satd line, and further-

more that the operators whose stations: are

29

30

39
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Jocuted on the main e may put themselves
into commumention with  the  operators
whose stations are located as aforesald along
the rouie of satd Iine'at points of small tradlic
de velopmom where 1t would not pay to
mamtam a wire lie. :

Fir, X< a fragmentary view, i which the

reference Illllll{‘l-ll‘a and charaeters have the

same <tynificance as m Fies, 6 and 7, and
whith shows how the combimed transimtting
add receiving wircless svstems are lﬂuqic-izl.ted
with the trunk lines I’ in Figs. 4 and 5.

As indicated the winding of the magnet o
is connected with the oseillation detector P,
the complete counections being the same as
those shown in Fags, 6 and 7. *

While I have specifically deseribed an elece-
trolvtic receiver or oscillation detector
suitable for use in the svstems shown in Figs.
6 and 7, it wili be obvious that anv suitable
wireless- telegraph receiver may be substi-
tuted for said cleetrolytic recetver without
departing from the spirit of my invention.

While 1 have shown the relay 3 merelv
conventionally, in the usual manner, it will
be obvious t!*-al any relay which can e oper-
ated by a wircless telegruph receiver may he
emploved. |

1 do not wish to be limited to 1lw exact
form of apparatus or etrcuit arrangements
which T have herein shown and described for
the purpose of more fully disclosing my in-
vention, inas:much as said :1ppamt1m and cir-

o At

Ccuit arrangements are capable of a wide

60

range of variation without departing from
the s spint.of my invention.  For example, in
licu of almntmtr the armature 6 and back con-
tact 7 of the lt-]m 5 with the resistance IR,
many other hold-over devices mav he em-

' plm'ml for controlling and operating the re-

85

ceiving apparatus 11, 14 without actuating
the rel:w 2 and the semlmﬂ' device 1 which is
controlled’ thﬁreb‘\* |
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t. In a signaling system, a wireless tele-
graph system and a wire te]errrnph systemn
upelatwelv associated therewith:

In a signaling system, a combined trans-
lmtmw and receiving wireless telegraph sys-
tent and a wire lt‘l(‘,‘;\lﬂp]l system operatively
associated therewtth.

3. In a signaling system, a wireless tele-
vraph recelving system, a wire telegraph sys-

tem, and means so associating said sy stems

that said wire telegraph s\*stem may be op-
erated by said wireless 1eleuraph rewwmg
systeqn.

1. In 'a signaling system, a combined
transmitting and rec eiving wireless telegraph

svstem. a wive telegraph system, and means
s0 associating said svstems that saidl wireless

.elmr:aph transmitting system may be oper-
ated by said wire .,olfurlaph system aiud said
wire telegraph system may be operated by
said wireless telegraph receiving systein.

5. In a signaling system, a wireless tele-

araph receiving system, A wire telegraph
sysiem including a wcewlmr apparatus, and
IS wntml]ed by said wir eLn-.a telegraph

receiving system for operating said receiving

& ppm ‘atus.

In a signaling system, a wireless tele-
14} ﬂ])ll receiving a\'slvm a wire telegraph sys-
tem including a receiving ap palatm and ¢lec-
tromagnetic means ('Oﬂtlﬁhl‘{l by sald wire-
less te]ewmph receiving system for operating
:-uml recerving apparat us.

Ina wrnalmtr syste:n, a conibined trans-
mmmtr and receiv ing wireiess telegraph sys-
tenm ine lmlmﬂ ) wm]mtr device and'an oscilla-
tion dletector, a wire te]errraph system, neans
controlled by said wire telegraph system for
operating said ‘sending device and ‘means
controlled by said oseillation detector for op-
erating said wire telegraph system.

8. Ina signaling system, a combined trans-
mitting and receiving wireless telegraph sys-
ten inchuding a aemlmtr device and an oscil-
lation dolmtm 2 wire telo;_mpll system 1n-
cluding a key and a receiving apparatus,
means contiolled by said key }I
said sending device and means controlled bv

‘ml 0S¢ il'ation detector for operating said re-
21vVIng apparatus.

9. Th a stgnaling system, a w:reless tele-
araph- trmmmtmw system including a send-
iy device, e]ectromagnetm means for oper-
ating said sending device, a circuit having an
associated source of electrical energy and in-
chuding said electromagnetic means, and a
wire t(‘l(‘"’l aph line mvlutlnw means for con-

trolling aaul circult.

10. in 8 signaling systeni, a “'ll"(‘ll':'bﬁ tele-
ﬂ'raph trzmb'mtmw system includs ifir a send-
1y device, Plerlrmlmaneil(, mneans for oper-
allmr suid b(‘!ll(hnlf 110\'1{'9 a circuit Lhiaving an
aawmatml source of (‘lf.‘ttl‘lt‘al energy ond 3 In-
clmlmu sald electromagnetic means, a wire
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telegrnph line, means 1 said hine for nor-
mad v holdmyg <ad et open, and a kev an
stitel hime for controlhime sad means,

arapl transiitting svsten, including a send-
e device, electromagnetic mean for oper-
stinge sald <endme device, w ciro gt having un
nssocinted source of electncal enerey and m-
ctidime saud clectromagnctie means, a relay
having 1ts back contaet and ats armatugre
connceted o sad etreutt, and a cireutt in-
clhidiing the winding of saud relay, & key and
i ~ontee of electrieal energy, whereby when
~ivl key ds closed, sand armature will be
drawn to 1t= front contact and thereby apen
the first mentioned circuit. '

12, In a simaling sestem, a wireless tele-
graph receiving svstem, weluding an oscilla-
Hon detector, a wire telegruph hine including
i receIving
micats contraliod by said oseilllation detector
for n|u'rnlili;: sakil ri!{'vi\'ing apparatiis,

3. In a sienaling svstent, g wireless tele-
graph receiving svstem mcuding an oscilla-
tion detector, aowire telegraph hine including
a recerving apparatus and having the back

S Cofitaet alid armmatiicre of a retav connected

Wi,

10

0

i

' HID

s a3t art

therewo, and a ereuit controlled by sand os-
ctilavion detector and melading the winding

5oof said relay,

1 I a symaling svstem, a wireless tele-
craph receiving svsten. including an oscilla-
Nen deteetors s wire telegraph line including
1 receiving appatatus and having the back
Hn:d armaiure of a r{‘lil}‘ connecte:!
thereto, a resistance shunted around said
coittact and armatinne. and a elreutt con-
trolled by sard oscillation detector and in-
cludime the winding of said relav.

15, Im o simahing svstem. o wiveless tele-
eraph receiving svstem including an oscilla-
tion Jeteetor, a wire tel graph line including
W recelving apparatiss, aivl means controlled
by said oseillation.detector for ineressing the
reststonce of sai-* wire telegraph line without
bhreaking the contnuity of said line.

16. In a siznalinge svstem. a wireless tele-

graph receiving sy<tem inclading an osceilla-

tion detector, aowire telegraph line inelnding

a receiving apparatos und baving the back

contact and armature of a relay connected

npparatis and clectromagnetic |
L parutus bhut not suffictently to operate uny.l
,

!

3

180 I a signaling system, w combined
transnntung apd recerving wireless telegraph

Csvstemn mcludig a sendime device and an os-

W A gl & e dar e am [
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L ool ik smes o el gy g gy b -

L I s sienalinge svstem, a wireless tele- - ellation detector, a wire telegraph system

meluding a receiving apparatus, means con-
trolled by said wire telegraph system for op-
erating suild sending deviee, and means con-
troiled by sad oscillation detector for oper-
ating suid receving apparatus without -oper-
aling satd sending device. '
19. I a signaling svstem, a conbined
transinitting  and  receiving  wireless  tele-
vraph svstem including a sending device and
an osctllation detector, o wire telegraph sys-
tem inclading a receiving appargtus, means
conirolled by said wire telegraph svstemn for

operating savl sending device, and 1neans
controlled by said oscillation detector for re-

- _ . - 1 S PR
duemg the current in =aud wire 1elvgraph B YR~
tem sulficiently to ulwmn- sﬁltl.rm-mwng"‘a/p-

sending device.

20, In a signalme svstem, g combined
transmitding and  receivimg  wireless tele-
eraph svstem meluding a <ending deviee and
an oscillation detector, a wire telegraph =vs-
tems includitig a receiving upparutus, u relay
m said wire telegraph system operating said
serding deviee onlv when aid wire telegraph
system s opesred. and o relay controlled by

said oscillation detector for reducing the:

current i sail wire telegraph svstem suffi-

ciently to operate said receiving apparatus®

without opening said wire lelegraph system.
21. In a signaling system, a wireless tele-
giraph transmitting svstem, a wire telegraph
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cUstent, meads 3o associating said systems

that said wireless telegraph transmitting svs-

tem inay be operated by said wire telegruph
svstem and means for rendering-said wireless
telegraph trunsmitting system independent
of said wire telegraph svstem. - °

22, In a signuling system, a wireless tele-

- graph receiving systenn, a wire telegraph svs-

tem. neans so assoclating said systems that
; said wire trlv;_-:ra]sh SVSLCI gy Le (qmrau_atl

CTeCCEVHIYE SVSTe.

thereto, a circunt cantrolled by said oscilla-.

tion detector and including the winding of
<uld reluv, and means cperated by said relay
fur imcreasing the resistance of sanl wire tele-
araph hine withour hreaking the continuny
of said hne. |
17. T n sgnaling svstem, n wireless tele-
raph receiving <vstem including an oseilla-
tion deteetor, a wire telegrph line including
N receving spparatus and a scurce of electrie
current, and roeans controfled hy said oseilla-
tion deteetor for decrensing the eurrent in
sabd line without breaking the continuity of
said Jine, : | |

o g

a2 - + mpliple - -

[ ]
rdiun =

by said wircless telegraph recelving system,

and means for rendering said wire telegraph.

svstem mdependent of said wireless telegraph

23. In a signaling system, a. combined
transontting  and  receiving  wireless | tele-
graph  system. a wire telegraph  system,
Imeans so assochting said svstems that said
wireless telegraph transmitting svstem may
be opirated by sadd wive telegraph system

and said wire telegraph system mayv be oper-

wted by said wireless telegraph receiving svs-
tern. muears for renderning saud wireless tele-
graph transimtting system i_i!d('pend-cnt of

said wire telegruph system and means for

rendering said wire telegraph svstem inde-
pendent of sad wireless telegraph receiving
svstell..
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10 means assoecinfed with

8.

transmitng and  recciving wireless tele-
graph svstem including a sending device and
an oscillation deteetor. a wire telegraph sys-
tem including a kev and a receiving appara-
tus, means controlled by said key for ol])emt-
ing said sending device, means controlied l}}'
said oscillation dztector for operating said
recelving apparatus, a cireuit connected in
shunt fo said last mentioned means, and
and operated by the
first mentioned nieans for closing =aid cireuit.

25. In a signaling system, a wireless tele-

graph transmitting svstem and means for

sendmg back-stroke-Morse signals Litereby,

20

Sing said sicnals into
transmitting system and for convertine said

30

40
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65
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i1 cOillbim_llimi with

system, -means for sending

i1t wireless telegraph re-
ceiving system adapted to receive suid sig-

nals’and reans associated with said wireloss
telegraph receiving svstem for converling

“sawd signals iuto front-stroke-Morse signals.

, A wire-telegraph
iront-stroke-
Morse signals. thereby, and means associated
with said wire telegraph system for repeat-
h wireless telegraph

26. In a signaling svstem

signals into back-stroke-Morse stignals, in
combination with a wireless telegraph re-
cerving system adapted to receive said wire-
less tv]'{!g‘mph signals and means associated
with said wireless telegraph veceiving svstem
for repeating sn.id'sigmt}s mto a2 wire . {ele-
graph system and for converting said signals
mto front-stroke-Morse.

27. In a signaling system, a wireless tele-
graph system including a sending device and
a receiving device, a wire telegraph system
associated with sajid wireless telegraph sys-
temi. and means operated by said receiving
device for operating suid wire telegraph svs-
tem without operating said sending deviee.

28. In a signaling svstem, a wireless telo-
graph receiving system and means assoclated
therewith for operating a wire Lelegraph re-
celving apparatus located at a distant pont.

29. .In a signaling systen)

tem from a distant point, a wireloss telegraph
receiviug systeni located at a distance f om
sard wireless telegraph transiitting systent,
and means associated therewith for operat-
Ing a receiving apparatus located at a dis-
tance from sard wireless telegraph receiving
system. ' - ,

30. In a signaline

_ g svstem, a wireless tele-
graph transimitting system, means for oper-
ating the sume by g wire telegraph svstem, a
wireless * telegraph receiving  systemi and
heans for opernting a wire telegraph system
thereby, ‘

31. In a sumaling system, a wireless tele-
graph transmitting svstem, means for oper-
ating the =ame by a wire telegraph system, a
wireless ielegrarh receiving syslem, means

, a wire telegraph |
systemn, means associited therewith for oper-
ating a wireless telegraph tran=mitting syvs- |

!
|

|

{

5 {or operating o wire telegranh system there- -

=t

|

may “break’ through
sand wireless telegraph-
34. In a signaling svstem, a wire telegraph .

890,239

ny, and means whereby the wire telegraph

operators may “break’ throuch the inter-

niediary of said wireless telegraph svstems.
32. Ina signaling systen, a wire teleara ph
svstem, a wireless telegraph transmitting

fystem operated thereby, a wircless tele-

graph receiving svstem, and a wire telegraph
system operated thereby.

33. In a stgnaling system, a wire telegraph

svstem, a wireless telegraph transmitting
system operated thereby, a wireless tele-
graph receiving system, a wire telegraph sys-
teny operated “thereby and means w icreby
the terminal-station wire-telogra ph operators
the intermediary of
systemns.

trunk line, a wireless telegraph transmitting
svystem assoctated therewith and operated
thereby for transmitting by electromavnetic
waves the sighals sent over said trunk line, a

plurality of wireless t.elijg-r-a]_)h FeCCIVING Sys-

tems, all attuned to the frequency of the

waves transmitted by said wireless lvlegru{)h

transmitting system and located within the
sphere of influence of said wireless telegraph
trapsmitting svstein, and means whereby the
operators at said wireless telegraph stations
may communicate with
trunk hne.

357 Tnra sigiidling system, a wire telegraph

trunk line, a4 wireless telegraph transmitting -

svstem associsted therewith and operated
therch}-‘ for transnmtting by electromagnetic
waves the signals sent over said trunk ne, a
plurality of wireless telegraph recciving sys-
temsoperated by said electromagnetic waves,
and a plurality of wire telegraph lines each
assoctated with and operated by a different
one of said wireless te]l
teluns. L - .

36. In a signaling system, a wire telegraph
trunk line, a plurality of wireless
mit electromaguetic signal waves of g defi-
mte frequency, means so assoclating said
svstems with said trunk line that the wire
telegraph signals are converted into wireless
telegraph signals, and a plurality of wireless
telegraph receivine systems located along the
route of said trunk line at places of small
tratlic development and eaah'adapied to be
actuated by a different one of sald wireless
i.eiegra1ph transmitting systems.

37. in
graph transmitting system and Inmeans asso-
ciated therewith for sending back-stroke-
Morse signals thereby. | -

38. Iu a signaling systeni, a wireless tele-

araph receiving system, adapted to receive
bac -stroke-Morse signals, end means gsso.
ciated therewith for converting said signals
into front-stroke-Morse signals.

39. A home station, a wireless station, a

Wire circuit from the home station to the

1]19- {lpél‘attil‘s N S&id_.

egraph receiving sys-

_ _ telegraph
transmitting systems each adapted {o trans-

a signaling svstem, a wireless tele-
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wireless station, wireless sending apparatus

at the wireless station includl . _.s generator

and spark coil, a reluy at the wireless station
controlled by said wire eircuit, a second relay
controlled by the first relay for controlling

the wireless sending apparatus.

40. A home station, a wireless station, a
wire circuit from the hcme station to the
wireless station, wireles, sending appuratus
at. the wireless station including its generator

and spark coil, and a back-stroke contact re- |

J

lay at the wireless station controlled by the
wire civcuit for controlling the wireless send-
Ing appreratus. -

In testimouny whereof, I have hereuntc
subscribed my nume this 8th day of Mch.

1906.

| . SEWALL CABOT.
Witnesses: - '
- E. B. ToMLINSON, L
Gro. K. WooDWORTH.,
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