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UNITED STATES PATENT OFFICE. 
seWALL cABOT, or BrookLINE, MASSACIUSETTS, AssignoR. To STONE TELEGRAPH AND 

TELEPHONE coMPANY, of BOSTON, MAssACLUSETTS. 
SIGNALING SYSTEM. . . 

No. 899,240. 

To all whom it may concern: . . . 
Be it known that I, SEWALL CABOT, a citi 

zen of the United States, and a resident of 
Brookline, in the county of Norfolk and State 

5 of Massachusetts, have invented a new and 
useful Improvement in Signaling Systems, of 
which the following is a specification. 
My invention relates to the art of trans 

mitting intelligence from one station to an 
10 other by means of electromagnetic waves, 

without the use of wires to guide the waves 
to their destination; and it relates more par 
ticularly to a complete system for transmit 
ting and receiving such waves, which maybe 

15 operated by and in connection with existing 
wire telegraph systems. r , 
The general object of my invention is to 

provide a wireless telegraph system which 
may be operated by and in connection with 

20 existing wire telegraph systems without 
changing any of the operating features of 
such wire telegraph systems, but maintaining 
said operating features in their present form 
as in use today in the present state of devel 25 opment of commercial wire telegraphsystems. 
Another object of my invention is to pro 

vide a wireless telegraph transmitting sys 
tein which may be operated by a wire tele 
graph transmitting operator located at a dis 

30 tance from said system; and a wireless tele 
graph receiving system, located at the same 
station as said transmitting system or at a 
different station, which may operate a 
sounder or other wire telegraph receiving ap 

35 paratus located at a distance from said re 
ceiving system and which may be located at 
the same wire telegraph station as said trans 
mitting 
Other special objects of my invention are 

40 to provide wireless telegraph systems which 
may be operated by and in connection with 
existing wire telegraph systems and by which 

operator. 

so that said wireless telegraph systems may 
45 be operated by and in connection with exist 

ing open-circuit wire telegraph systems or ex 
isting duplex or quadruplex wire telegraph 
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company and form a part of this specifica 
tion and which diagrammatically illustrate 
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Other objects of my invention will herein 
after appear and will be particularly pointed 
out in the appended claims. - - 
My invention may best be understood by 

having reference to the drawings which act so. 

organizations of apparatus and circuits 
whereby the hereinbefore stated objects may 
be realized. In the drawings, Figure 1 is a diagram of a 
combined transmitting and receiving wire 
less telegraph system and an open circuit 
wire telegraph system so associated there 
with that the wireless telegraph transmitting 

65 

70 
system may be operated by said wire-tele 
graph system and said wire telegraph system 
may be operated by said wireless telegraph 
receiving system; Fig. 1 is a schematic 
view of a signaling system comprising an open 75 
circuit wire telegraph system associated with 
a wireless telegraph system; Fig. 2 is a dia- - - 
gram of a combined transmitting and receiv 
ing wireless telegraph system associated in a 
similar manner with a duplex wire telegraph 80 
system; Fig. 2" is a schematic view of a sig naling system comprising a duplex wire tele 
graph system associated with a wireless tele 
graph system. 

In the figures, W is an elevated conductor, 
E is an earth connection, M is a transformer, 
I, and I are transformer primaries and sec 
ondaries respectively, C is a condenser, L is . . 
an inductance, R is a resistance, K is a key, . 
S is a spark-gap, A is an alternating current 90 - 
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 employ 
ment of exponents and subscripts. 
As meant in this application, an open cir 

cuit wire telegraph system is one in which the 

95 

normally are deinergized, their armatures 
being on their back contacts, and the sounder 100 
circuits normally are open, the sounder ham 
liners being held up from their anvils against 

85 T. 

50 telegraph systems in any and all possible 

imessages may be sent by front-stroke-Morse, sending keys normally are open, the relays 

systems; and in general to employ wireless their up contacts. There may or may not be 
telegraphy to supplement such existing wire current normally on the line. The open circuit wire, telegraph system 
ways, some of which are hereinafter set forth shown in Fig. 1 is provided with a key K' 
in the present application and others of which which as shown is normally held by the 

05 

are set forth in my applications Serial Nos. 
305,260.305,262, and 305,263, filed s. multa 

55 neously herewith. • 

spring f against its back contact 8 to which 
one terminal of the relay 11 is connected, the 
other terminal of said relay being shown as 10 
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50 
resonant receiving circuit I' (''' at-tuned to 

earthed at E''... The spring cnormally holds 
the armature 12 against its back stop so that the sounder 14 normally is deemergized and 
the hammer 15 normally is held by the spring. 
d against its up contact. The key is con 
nected to the line I which includes the arma 
ture 6 of the relay 5, the back contact 7 of 
said armature and the winding of the relay 2 
which as shown is earthed at E. It will be 
seen that the relays 11 and 2 normally are de 
energized and that upon the depression of the 
key Rinto contact with the front stop 9, the 
relay 11 remains. deenergized and the relay 
2 is connected in series with the battery B. 
The resulting energization of the relay 2 
causes the attraction of its arnature 3 to its 

20 

front stop 4 thereby closing the circuit of the 
magnetil through the battery B and energiz 
iing said magnet. The lmagnet 1 now causes 
the attraction of the key K thereby opening 
the circuit of the oscillation El P at the point k', short-circuiting the receiving 
system between the points oo' by the closure 
of contact k' and grounding the transmit 

25 
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35 

40 

45 

ting system at the point E; and finally clos 
ing the primary. E. circuit at k'. The 
generator A in said primary power circuit en 
ergizes the sonorous circuit SCI, and causes 
the radiation of electromagnetic waves from 
the elevated transmitting conductor system 
Vlso o' E. These waves will not differ ap 
precialbly from the sinple harmonic form 
if the windings of the transformer M are so 
spatially related as to render the natural pe 
riod of said sonorous circuit practically indc 
pendent of the electromagnetic constants of 
said elevated conductor system. lt will be 
noted that the operator at key lS' sends 
front-stroke-Morse signals over the line I and 
that said signals are translated into front 
stroke-Morse wireless signals by the trans 
mitting wireless telegraph system and the 
apparatus associating it with the wire sys 
tem. The electromgnetic signal waves so 
radiated are received at a distant station 
provided with the same apparatus as that 
shown in Fig. 1, and the resulting electrical 
oscillations developed in the elevated receiv 
ing conductor system VI, so I (', ', o' E 
are translated by the transformer M' to the 
the frequency of said waves and preferably 
so related to the loop circuit (,' I,' that its natural period is practically independent of 

55 the electromagnetic constants of said cle 
vated receiving conduct)r systein. The os 

. cillation responder P, which in the present 
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case is shown as consisting of a celi contain 
ing an electrolyte and having as its anode. W 
a wire about one mill in diameter inclosed in 
glass so that only its end is exposed, is oper 
ated by the difference of potential developed 
by said oscillations between the terminals of 

. . . the contlenser C.' and thereby causes the en 
65 ergization of the wireless telegraph relay. Q, 

899,240 

the armature g of which closes the circuit of 
... relay 5. The armature 6 of said relay is now 
drawn to its front contact" against the ten 
sion of the springe and thereby closes the 
line I through the batte B', energizing the 70 
relay 11 and operating the sounder 14. If a receiving operator fails to understand. 
a signal or series of signals, he signals 
“break' by depressing the key K and there 
by transmitting electromagnetic signal waves 
to the transmitting operator at the station 
from which signals are being transmitted; 
and the latter, receives the "break' signal, 
when his key K'is in its normal position, be 
tween his own signal elements. It will be 
noted that during transmission the differ 
ence of potential existing between the points 
o and o, which form the terminals of the re 
ceiving system, is negligibly small and will 
not injure the delicate parts of said system. 
It will be noted also that the point of con 

80 

nection of the receiving system to the trans 
mitting system during transmission is a 
point having practically zero potential to 
ground so that the potential of the receiving 
system as a whole is not clevated during 
transmission as would be the case if said re 
ceiving system were connected during trais 
mission to the transmitting system at a point 
other than one of zero potential. Although 
the apparatus above described whereby arc 
ceiving operator may signal “break' with 
out injuring the receiving apparatus is the 
form preferred by me in practice, I do not 
wish to be limited to this particular device 
for “breaking', inasmuch as other arrange 
ments may serve my purpose. , 
Although the line I has been described as a 

wire telegraph line, it will be obvious that it 
may consist of a conductor of a few fect in 
length so that the key K and its associated 
apparatus, including the receiving part 
11, 14 may be contained in the wire 
graph station house. 

ess tele 
The advantage of the 

latter construction is that a transmitting op 

9. 

in : 

: 
erator cannot send wireless telegraph signals 
when a receiving operator at a distant sta 
tion is 'breaking', for when said receiving 
operator is "breaking' the conductor I is 
disconnected from the relay 2 by the attrac 
tion of the armature 6 to its front contact. 
This advantage is an important one because 
the transmitting operator sometimes fails to 
receive a 'break' signal when a telephone 
receiver is employed as the signal-indicating 
device. - - - - - - - - 

Fig. 1" discloses schematically two termi 
nal stations each comprising the apparatus 
and circuit arrangements shown in detail in 
Fig. 1. The reference characters in Fig. 1" 
indicate the same apparatus as the corr sponding characters in Fig.1 and subscripts 
and exponents are employed for differentiat 
ing such apparatus and circuit arrangements. 
at the two terminal stations shown in Fig. 1. 

, 
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R’ represents the terminal station wire tele 
graph receiving apparatus and II represents 
the apparatus which associates the wire tele 
graph system with the wireless telegraph sys 

5 ten. 

899,240 

system known as the polar duplex systein 
renders much better service especially over 
long lines under unfavorable weather condi 
tions than a simple Morse system. In Fig. 2 
I have shown how a combined transmitting 
and receiving wireless telegraph system may 
bje operatively associated with a duplex wire 
telegraph system, the latter being employed 
not for sending two messages in opposite di 
rections at the same time, but to obtain more 
efficient wire service as explained above. 
While I have shown in Fig.2 a well known 
form of polar bridge duplex, it is to be under 
stood that I do not limit myself to such par 
ticular type of duplex system, inasmuch as 
any Ele type of duplex system such as 
the Stearns differential duplex or the polar 

5 differential duplex or evena Stearns bridge 
duplex, may be substituted for said polar 
bridge duplex, and also a polar system, run 
according to the open-circuit system shown 
in Fig. 1, may be employed if desired. 
The wireless telegraph features of the sig: 

naling system shown in Fig. 2 are identical 
with those shown in Fig. l. In lieu of the 
armature 6 of the relay 5 of Fig. 1. I substi 
tute in Fig. 2 an armature 6 carrying an ex 

5 tension provided with a double contact point 
20 which in connection with the spring 
tongues 17, 18 and the fixed contact 19 con: 
stitutes a pole-changing key; and in lieu of 
the relay 2 of Fig. I substitute in Fig. 2 a. 
polar relay. 2' whose armature 3’ is normally 
biased away from its front contact 4". At 

5 

3. 5 

the other end of the duplex system the key 
K", by closing the circuit of the magnet 22 
through the battery B' controls a similar 

is pole-changing key, and a polar relay 11 con 
trols a sounder 14. 24 and 24' are the usual 
artificial lines employed for balancing the 
duplex system. The Righ is as fol 
lows:-The operator at the terminal station 
closes his key K', thereby reversing the di 
rection of the current from the battery B', 
over the line and causing the relay. 2' to close 
the circuit of the magnet 1 by the movement 
of the armature 3 over to the front contact 
4'. The reversal of the current does not 
affect the relay 11' which is connected be 
tween the points grg' of the bridge arms R', 
R", between which points no difference of 
potential is created by the current from the Ely B'. The energization of the magnet 
1 results in the transmission of electromag 
netic waves in the manner explained above 
in connection with Fig. 1. The waves so 
transmitted are received at a distant receiv 

6i, ing station provided with the same apparatus 

6) 

As is well understood by telegraphers, that, 
particular type of open circuit wire telegraph 

and circuit arrangements shown in detail in 

3 

as that shown in Fig. 2 and operate the oscil 
lation detector P. The operation of said 
oscillation detector results in the energiza 
tion of the wireless telegraph relay Q and of 
the 
ey 

lay 5 which causes the pole-changing 
is reverse the direction of the current 

70 

flowing from battery B, over the line and 
thereby operates the relay 11 and sounder: 
14, without, however, operating the relay 2' . 
or the transmitting magnet 1. ... 75 
The operation of breaking' is eifected by 

depressing the key K' and signaling 'break'..... 
in the usual manner, and the electromagnetic. . 
waves thereby transmitted tre. received at. 
the distant station between the signal ele- 80. 
ments of the message there being transmitted 
when the key K is in its normal position. 

Fig. 2" represents schematically two ter 
minal stations each comprising the apparatus. 

85 
Fig. 2. The reference characters in Fig. 2 
indicate the same apparatus as the corre sponding characters in Fig.2 and subscripts 
and exponents are employed for differentiat 
ing such apparatus and circuit at the two ter 
minal stations shown in Fig. 2. R' repre 
sents the terminal station wire telegraph re 
ceiving apparatus and H' represents the ap 
paratus which associates the wire telegraph 
system with the wireless telegraph system. 

I do not wish to be limited to the exact 
form of apparatus and circuit arrangements 
which I have herein shown and described for 
the purpose of more fully disclosing my in 
vention, inasmuch as said apparatus and cir-100 
cuit arrangements are capable of a wide. . . 
range of variation without departing from 
the spirit of my invention. 

I claim- ---, 
1. In a signaling system, a wireless tele 

90 

95 

105 
graph system and an open-circuit wire tele 
graph system operatively associated there 
with. 

2. In a signaling system, a wireless, tele 
graph transmitting system, an open-circuit 0. 
wire telegraph system, and means so associ 
ating said systems that said wireless tele 
graph transmitting system may be operated 
by said open-circuit wire telegraph system. 

3. In a signaling system, a wireless tele 
graph receiving system, an open-circuit wire 
telegraph system and means so associating 
said systems that said open-circuit wire tele 
raph system may be operated by said wire 
ess telegraph receiving system. 
4. in a signaling system, a combined 

transmitting and receiving wireless telegraph 
system, an open-circuit wire telegraph sys 
tem, and means so associating said systems - 
that said wireless telegraph transmitting sys- 12 
tem may be operated by said open-circuit, 
wire telegraph system and said wire tele-... 
graph system may be operated by said wire 
less telegraph receiving system. 

5. In a signaling system, a combined 130 
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20 
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as v. 

g wireless telegraph transmitting and receiving 
system including a sending device and an 
oscillation detector, an open-circuit wire tele graph system including a receiving appara 

13 device. 

.5 

20 

stus, means controlled by said open-circuit 
wire telegraph system for operating said 
sending device, and means controlled by said 

- 9scillation detector for operating said receiv ing a 

6. In a signaling system, a wireless telc 
graph system including a sending device and 
a receiving device, an open-circuit wire tele 
graph system associated with said wireless 
telegraph system, and means operated by 
said receiving device for operating said wire 
telegraph system without operating said 
sending device. 

7. In a signaling system, a wire telegraph 
system, means for sending front-stroke 
Morse signals thereby, a wireless telegraph 
transmitting system, and means associated 
with said systems for converting said signals 
into front-stroke-Morse wireless signals, in 
combination with a wireless telegraph receiv 
ing system adapted to receive said wireless ... signals, a wire felegraph system, and means 

30 

35 

40 

s 

GO 

5 

associated with said systems for converting 
said wireless signals into front-stroke-Morse 
wire signals. 

8. In a signaling system, a wireless tele 
graph transmitting system, means for oper 
ating the same by an open-circuit wire tele 
graph system, a wireless telegraph receiving 
system and means for operating an open 
circuit wire telegraph system thereby. 

9. In a signaling system, a wireless tele 
graph transmitting system, means for oper 
ating the same by an open-circuit wire tele 
graph system, a wireless telegraph receiving 
system, means for operating an open-circuit 
wire telegraph system thereby, and means 
whereby the wire telegraph operators may 
“break' through the intermediary of said 
wireless telegraph systems. 

10. In a signaling system, a combined 
transmitting and receiving wireless telegraph 
system including a sending device and an os 
cillation detector, an open-circuit wire tele 50 graph system including a receiving appara 
tus, means controlled by said wire telegraph 
system for operating said sending device, and 
means controlled by said oscillation detector 
for closing said open-circuit wire telegraph 
system. ' ' ' ', 

11. In a signaling system, a combined 
transmitting and receiving wireless telegraph 

pparatus without operating said sending 

899,240 

apparatus without energizing said first men 
tioned relay. 

12. In 

tion detector, an open-circuit wire telegraph 
line including a receiving apparatus nnihiv. 
ing the back contact and a nature of a relay. 

---. 

a signaling system, a wireless tele 
graph receiving system including an oscilla 

70 
connected thereto, a fircuit controlled by 
said oscillation detector and including the 
winding of said relay, and lineans controlled 
apparatus. - 

i3. In a signaling system, a wireless tele 
graph system and a duplex wire telegraph 
system operatively associated therewith. 

14. In a signaling system, a wireless tele 
graph transmitting system, a duplex wire 
telegraph system, and means so associating 
said systems that said wireless telegraph 
translitting system may be operated by said 
duplex wire telegraph system. 

i5. In a signaling system, a wireless tele 
graph receiving system, a duplex wire tele 
graph system and means so associating said 
systems that said duplex wire telegraph sys 

by said relay forciergizing said receiving 
75 

80 

85 

90 
tem may be operated by said wireless tele 
graph receiving system. 

16. In a signaling system, a combined 
transmitting and receiving wireless telegraph 
system, a duplex wire telegraph system and 
means so associating said systems that said 
wireless telegraph transmitting system may 
be operated by said duplex wire telegraph 
system and said duplex wire telegraph sys 
tem may be operated by said wireless tele 
graph receiving system. - 

17. In a signaling system, a wireless tele 
graph transmitting system, means for oper 
ating the same by a duplex wire telegraph 
system, a wireless telegraph receiving sys 
tem and means for operating a duplex wire 
telegraph system thereby. - 

18. ln a signaling system, a wireless tele 
graph transmitting system, means for operat 
ing the same by a duplex wire telegraph sys 
tem, a wireless telegraph receiving systein, 
means for operating a duplex wire telegraph 
system thareby, and means whereby thc wire 
telegraph operators may "break' through 
the intermediary of said wireless telegraph 
systems. 

19. In a signaling system, a combined 
transmitting and receiving wireless telegraph 
system, including a sending device and an os 
cillation detector, a wire telegraph system 
including a receiving apparatus, a polarized 
relay controlled by said wire telegraph sys system including a sending device and an p tem for operating said sending device, and a 

cillation detector, an open-circuit wire tele 
graph system including a receiving apparatus, 
a normally cleenergized relay in said wire 

ole-changing key controiled by said oscil 
ation detector for operating said receiving 
apparatus without operating said sending 

stelegraph system operating said sending de-device. 
vice only when said wire telegraph systein 20. In a signaling system, a wireless tele 
is closed, and a relay controlled by said os-graph transmitting system including a send 

65 cillation detector for operating said receiving ling key, a wireless telegraph receiving sys 
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tem including an oscillation detector, means 
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operated by said key for rendering said os 
cillation detector inoperative, means for pre 
venting the operation of said transmitting 
system when signals are being received by 
said receiving system and an open-circuit 
wire telegraph system operatively associated 
with said transmitting and receiving sys 
tems. . . . . . . . . . 

21. In a signaling system, a wireless tele 
graph transmitting system, swire telegraph system comprising a normally deÉnergized 
line wire, means for applying a source of 

15 
wireless telegraph transmitting system may 
electromotive force to said line wire, and 
means so associating said systems that said 
be operated by said wire telegraph system. 

22. In a signaling system, a wireless tele 

relay for operating said wireless telegraph 
transmitting system. 

25 

30 

35 

graph transmitting system, a wire telegraph 
system comprising a line wire and a nor 
mally de?nergized relay, means for energiz 
ing said relay and means controlled by said 

23. In a signaling system, a wireless tele 
graph, transmitting system, a duplex wire 
telegraph system, a normally definergized 
polarized relay and means controlled by said 
relay for operating said wireless telegraph 
transmitting system. . 

24. In a signaling system, a wireless tele 
graph transmitting system, a wire telegraph 
system, including a normally deenergized 
polarized relay, and means associating said 
systems whereby said relay will control the 
operation of said wireless telegraph trans mitting system. 

25. In a signaling system, a wireless tele graph receiving system, a wire telegraph 
system including a pole-changing key and 
means so associating said systems that said 
wire telegraph system may be controlled by 
the operation of said pole-changing key. 

26. In a signaling system, a wireless tele 
tem including a pole-changing key and means 
controlled by said key for translating the 
signals received by said wireless telegraph 
receiving system to said wire telegraph sys 
tem. 

27. In a signaling system, a wireless tele graph transmitting system including a send 

open-circuit wire telegraph system so asso 
ciated with said wireless telegraph trans 

.40 . 

graph receiving system, a wire telegraph sys- 45 

50. 

ing key, a wireless telegraph receiving sys- . . 
item including an osciation detector, an 

5. 

mitting and receiving systems that said wire 
less telegraph transmitting system will be op 
erated by said wire telegraph system and said 
wire telegraph system will be operated by said 
wireless telegraph receiving system, means 
operated by said key for rendering said oscil 
lation detector inoperative and means for preventing the operation of said transmitting 
system when signals are being received by 
said receiving system. . 

In testimony whereof, I have hereunto 
subscribed my name this 8th day of Mich. 
1906. 

SEWALL CABOT. 
Witnesses: - 

E. B. ToMLINsoN, 
GEO. K. WoodwoRTH. 
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