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PATENT OFFICE. 
SEWALL CABOT, OF BROOKLINE, MASSACHUSETTS, ASSIGNOR TO STONE 

TELEGRAPH AND TELEPHO NE COMPANY, OF BOSTON, MASSACHU 
SETTS, A CORPORATION OF MAINE. 

spAcE TELEGRAPHY. 
No. 840,908. . specification of Letters Patent. 

Application filed November 18, 1905, serial No. 288,032, 
Patented Jan. 8, 1907. 

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 Space Telegraphy, of 
which the following is a specification. 
My invention relates to the art of trans 

mitting intelligence from one station to an 
Io 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. . . . . . 
The object of the present invention is to 

provide a system whereby the well-known. 
operation of 'breaking' such as used to-day' 
in wire-telegraph traffic, and especially in du 
plex and quadruplex systems, may be ap 

2O. plied to the handling of wireless-telegraph 
traffic. . . . . . . . . . . . With this object in view my invention com 
prises a receiving system connected to an ele 
wated-transmitting conduptor system at a 

25 point which during the operation of the trans mitting system has practically zero potential 
to ground; and it further comprises a key pro 

I5 

v.ded with means whereby at the commence 
ment of the downward movement of said key 

3o the receiver is rendered inoperative, the re 
ceiving system is automatically short-circuit 
ed, and the transmitting system is connected to earth, thereby automatically putting said 
transmitting system in condition for, trans 

35 mitting, whereby at the completion of the 
downward movement of said key the said transmitting system is energized, whereby at 
the commencement of the upward move ment of said key the transmitting system is. 

4o deénergized, and, finally, whereby subse 
quently to such definergization the receiving 
system is put in condition for receiving by. the transmitting-system from disconnecting 
earth, automatically opening the short cir 

45 cuit around the receiving system, and ren 
dering the receiver operative. . . . . 

For the purpose of more fully disclosin 
my invention I have illustrated and shall particularly describe several specific embodi 

5o ments, thereof, although it, is to be under 
stood that I do not limit myself thereto, for 
my invention is capable of many other em 
bodiments, . . . , - ' 

My invention may best be understood by . 
having reference to the drawings which ac-55. 
company and form a part of this specifica 
tion and in which the same reference charac 
ters are used to designate like parts in the 
several figures. . . . . . In the drawings, Figure 1 is a diagram rep- 6o 
resenting an 'organization of apparatus and . 
circuits whereby the objects of my invention 
may be carried into effect. Fig.2 is a plan 
view of one form of key and associated appa. 
ratus which in practice I have found well 
suited for performing in the desired order the 
series of functions hereinbefore set forth. 
Fig. 3 is a side elevation of the key shown 
in Fig. 2 with the contact device for control- . 
ling the relay r omitted for the sake of clear- 7o 
ness. Fig. 4 is a section taken on the line 4 4 

- of Fig. 2 looking in the direction of the arrow 
and showing in end view the contacts for con 
trolling the relay r. Fig. 5 is a section taken 

i on the line 55 of Fig. 2 looking in the direc- 75 
tion, of the arrow and showing in end view . 
the contacts for rendering the oscillation-re 
sponder inoperative, when the key is in ab 
normal position. Fig. 6 represents a view 
similar to Fig. 5 and shows a modification of 
the means whereby the oscillation-responder 
is rendered inoperative during the abnormal 
position of the sending-key. Fig. 7 is a dia 
gram representing an organization of appa 
ratus and circuits whereby the hereinbefore 
stated objects, of my invention may be car 
ried into effect. Fig. 8 is a view similar to . 
Figs. 5 and 6 and shows a concrete embodi 
ment of the means diagrammatically shown 
in Fig. 7 for rendering the oscillation-re 
sponderinoperative during the abnormal po 
E. of the key, and Fig. 9 is a concrete em bbdiment of the device conventionally illus 
trated in Fig. 1 for disturbing the electrical 
equilibrium of the sonorous circuit SC I. 95 
In the figures, CC, C' C'C', C' are con 

densers. . . . . . . . . . . . 
is an inductance-coil. . . . . . . . 

- Mis a transformer whose primary and sec 
E. ES I, and I are preferably so. spatially related as to produce a transformer 
of large magnetic leakage. The spatial sep 
aration is herein shown for the sake of clear ness as a transverse separation, although in 
practice, the separation is axial. M' is a 

65 

loo 

E transformer, adapted to raise the potential 



840,000 
impressed upon its primary winding I, to a rendered inoperative by 'operlin the circuit 

O 

electrode. ... - . . . . . 

T is a telephone or other suitable signal 2O . 

indicating device. . . 

25 

very high potential in its secondary windin 
I'...M. is a transformer whose primary an 
secondary windings I'', and I'', are preferably 
so spatially, related as to produce a trans 

aration, although in practice the separation 
is preferably axial. It 
Sss' are spark-gaps. 
V is a yertical consisting of one or any 

number of conductors. - - - - 
EE' are earth connections. 
FF are fuses. . . . P is an oscillation-responder of any suit 

able kind and herein illustrated as an electro 
anode of which is a Wollaston. lytic cell the 

R is a resistance forming with the battery 
Band adjustable contact k'apotentiometer. 
In wireless or space telegraphy, as in teleg 
E. connecting-wires, it is often desir T8, 

able for the receiving operator to interrupt 
the transmitting operator-that is to say, if 
the receiving operator should fail to uhder 
stand a portion of a message it is desirable 
that he should be able immediately to notify 
the transmitting operator of the fact so that 
the latter may repeat that portion of the 
message which the former failed to under 
stand instead of having to wait until the 
transmitting operator has finished sending 
the message and then notifying him that a 
portion of the message had not been under 
stood. In wire telegraphy, especially as de 
veloped in the practical operation of the du-, 
plex and quadruplex systems, this is accom plished very simply in a manner well known 
to those skilled in the art of telegraphy; but in wireless telegraphy the peculiar difficulties 

45 
involved in arranging the circuit connections 
in transmitting and receiving systems, as 
well as the differences between said circuit 
connections, and also the extreme sensitive ness of the oscillation-responder, render the 

55 
sending device performs a series of functions: 
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operation of breaking more difficult, and, so 
far as I am advised, no system has yet 
been devised whereby such operation may be. 
effected. In all the embodiments of the 
EYs I accomplish the hereinbe Ore-stated objects by means of a sending 
key or other sending device provided with 
auxiliary, mechanisms whereby the key or 
in a definite order. These 'are, first, render 

ical 
‘and connecting the transmitting system to 
ground, and then closing the power-circuit. 
In that embodiment of the present invention 
shown in Fig. I the receiver or responder is. 

former df large magnetic leakage. Here 
again the separation of the coils is for the pur 
pose of clearness shown as a transverse sep 

shown as a screw coöperating with a spring. . . . 
These two operations may be simultaneous 

ing the responder inoperative at the begin 
E. of the downstroke gf the key, automat 

item provided with such a receiver, 

ceiver Pinoperative or incapable of r 

sure of the circuit containing the sour 
ergy, A, the primary of. the high-pote 
transformer M', and the contact 'k', thereby 

in which it is included, while in that embodi 
'ment of my invention shown in Fig. 7 the re ceiver is rendered inoperative by physically 
separating the parts thereof. By the phrase 7 o “rendering the receiver inoperative' as used 
in the specification and claims I desire to be 
understood as meaning an operation whereby 
the receiver is rendered incapable of perform 
ing its natural functions, and it will be obvi 

- ous that although I have described in this 
75 

specification only two ways of effecting this 
result many other ways will readily occur to 

intention to limit myself to the particular 
means disclosed for rendering the receiver in 
those skilled in the art, so that it is not my 

8o 

operative as aforesaid, since I consider any, 
suitable means within the scope of my inven 
tion. It is to be understood that although I 
have herein shown for the purpose of more | clearly illustrating my invention one-particu 
lar form of oscillation-responder or receiver 
namely, an electrolytic receiver nevertheless. 
my invention is not limited in its use to a sys 

but may 
be used 
ce. ng now particulark Referring now particularly to Fig. 
the depression of the key R. the purpose 
of sending a signal the first operations, ef 

such a receiver, but may go 
in connection with aisy suitable re 

to Fig. 1, upon 
erations, ef-95 fected: are the separation of the two contacts, which in the normal position of the key are 

closed at k", and the opening of the circuit ki' 
I'P W T k', thereby rendering the re 

bond 
ing, and the closure of the contact k, herei 

or successive, all that is necessary being that 
they occurprior to the closure of the contact 
k' and the consequent energization of the 
transmitting-circuit. The closure of the cir-. 
cuitr Bik'at the point k energizes the relay 
r; and causes the armature it, normally held 
againstits back-stopb, to close the contactk', Io thereby connecting the transmitting system 
to earth at E! and automatically short-cir 
cuiting the receiving system. The transmit 
ting system now being connected directly to 
earth, the receiving system being short-cir 
cuited, and the circuit of the receiver being. 

115 
opened, the system is in condition for trans mitting , and the further depression of the . 
key Keffects such transmission by the clo 

of en 12o. 
ential. 

energizing the transmitting system. By . . 
such closure of the contact k the alternating. 
current developed in the primary I", is trans y short-circuiting the receiving system. I 25. 
formed into a high-potential current in the 
secondary I, and such current charges the 
condenser C to a corresponding high poten 
tial. The discharge of said condenser across. 

..T 1. the gap S develops high-potential high-fre- i. . 
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tion between the winding 
former is preferred, it will be understood that ... O 

840,908 

Sty electrical oscillations in the sonoroustion and the following cycle of operations is 
effected: First the contact k'is opened, there 
by deenergizing the transformer M', and, . . 

circuit CSI. These oscillations are simple 
States. Letters. Patent Nos. 714,832 and 
767,984 the windings of the transformer M. 
are so spatially related as to render the sono 
rous circuit the equivalent of a circuit having a 
single degree of freedom. While such rela 

s of said trans 

my...invention is not limited thereto, but is 

15 

capable of g 
tive of the form of the oscillations developed 
therein or the waves transmitted therefrom: 
At the point o the receiving system is con 

nected to the transmitting system. This re 
ceiving system for the purpose of more 
clearly illustrating my invention is shown as . 
embodying the system of circuits described. 
in United States Letters Patent No. 767,994, 
and reference may be had thereto for a 
more complete. description than need be set 
forth herein of the manner in which the re 

25 
actance of the elevated conductor per se, 
the coil I, and the coil L is balanced by the 
reactance of the parallel branch circuit C''', 
I' for a persistent train of waves of the fre 
quency, to which the resonant receiving-cir 
cuit I, C, is attuned. It will be noted that 

30 

system is a point which during the operation. 
the point of connection of the receiving sys 
tem to the elevated-tansmitting-conductor 
of the transmitting system has practically 
zero potential to ground, because during 
transmission this point is connected to earth 
by a conductor of practically zeroimpedance, 
so that the potential of the receiving system 
as a whole is practically zero. During such 
transmission, even when oscillations of large 

40 current value are being developed in the ele vated-transmitting-conductor system. Eo'-to 
I, V, there is developed, between the points 
oo', which form the terminals of he receiving 
system, practically no difference of potential, 

"45 

apparatus. . So far as 
bined transmitting and receivings 
heretofore been devised in E. 
ing system is connected to the transmitting so 

55. 

or at least not a sufficient difference of poten 
tial to damage delicate 

am aware no com 
stem has 

the receiv 

system at a point which during transmission 
has practically Zero potential to ground, and 
this, being a salient feature of my invention, 
inasmuch as thereby the operator may retain 
the head-telephone in position during trans 
mission with safety, is hereinafter claimed 
broadly, irrespective of the character of the 
transmitting and receiving systems, the char 
acter of the receiver, or the character of the 
means employed for rendering the receiver 
inity during transmission... hen the operator has depressed the key 
to its full extent for a sufficient length of 

65. 
time to produce the desired signal element, 
the key is allowed to regain its normal posi 

plication to any system irrespec 

P of the receiving 

second, the contact k is opened an appreci 
able interval of time after the opening of the 
contact k", and accordingly the armature t of 
the relay r, which maybe a sluggish relay, 

8 

is retracted against its back-stop an appre 
ciable interval of time after the opening 
of the aforesaid contact. k", thereby un 
E. the transmitting system aid au 
tomatical 
circuit around the receivin system. The 
object of making the relay r sluggishin its ac 
tion, as well as providing for the time interval 
is to permit the complete subsidence of elec 

y opening at the point k' the short 
75 

8o 
between the opening of the contacts k'and k, 
trical movement in the transmitting system 
before breaking its connection to earth. Si multaneously with the deenergization of the 85. 
relay r, or before or after such deenergiza 
tion, the closure of the contact k'is effected, 
thereby rendering the receiver operative..... An appreciable interval of time mustelapse. 
between the sending of signal elements, and 
it is during such intervals of time when the 
key is in its normal position that the sending 
operator, who sends with the head-telephone 
T placed over his ears, may, ascertain that 
the receiving operator at the distant station 

90 

95. is signaling"break.” Said receiving opera 
tor having failed to understand a portion of 
the message transmitted to his station-de presses his sending-key immediately upon 
such failure to understand a word or portion 
of a message and sends a predetermined sig 

Ioo 

nal indicating that he wishes the transmis 
sion stopped. The waves sent out by said 
receiving operator develop in the vertical at 
the station from which the message is being 
sent to said receiving operator electrical os 
cillations which pass to earth E. by way of 
the secondary I, which for said oscillations 
operates merely as an inductance, the coil. 
L and the parallel branch circuit when the 
key Kis in its normal position and the con 
tact k' accordingly is open. Said oscilla 

io5 

IO 

tions are of such frequency that for them the elevated-receiying-conductor system V I, o, 
LI', C''', o' E has zero reactance, so that 

the oscillation-responsive device P to respond 

II5 
currents of relatively large amplitude are de 
veloped in the resonant receiving-circuit and 
create at the terminals of the condenser C''', 
a sufficient difference of potential to cause 

I2O 

and produce a signal in the telephone T. 
This signal is an indication to the transmit : ting operator that the receiving operator is 
signaling 'break,' and he thereupon ceases 

125 his transmission and receives from the re ceiving operator instructions concerning the 
repetition desired by said receiving operator. 
If the oscillations created in the elevated 
conductor by the waves.sent out from the distant receiving-station, whose operator de 13o. 

  



sires to break, are so created when the key is 
'dowla, it is obvious that such oscillations will 
not effect the operation of the receiver P; 

25 
operations may be effected. 
ated devices whereby the aforesaid cycle of 

but it will be observed that as soon as the key. 
is againia. Its normal position the oscilla 
tions will affect the receiver, and the trans 
mitting operator will then receive the break 
signal and cease to send. The device Winfigi, 5, 6, and especially 
in Figs. 7 and 8, is known in the art as the 
“Wollaston anode' and consists of a wire, 
very large as compared with the silver-coat 
ed platinum Wollaston wire, inclosed in a 
File: and having its end surface 

15, only exposed to an electrolyte contained in 
the cup of the receiver P. The construction 
of this Wollaston anode, need not further be 
specified herein, inasmuch as full directions 
for making the same will be found in a paper 
by Dr. William H. Wollaston in the E. 
sophical Transactions of the Royal Society of 
London, volume 91, Part II, pages 430 to 
432, published 1801, . . . " ihail now describe one specific embodi 
ment of the key K and auxiliary or associ 

Referring to Fig. 2, 1 is a base containing 
the base-plate 2 of the key, which is pivoted 

30 to the standards 2" by the screws 3.3 in the 
usual manner. The key-arm 4 is provided 
at one end with a finger-piece 5 and at the 
other end with a contact member 8, made, 

35. 
preferably, of silver or other metal whose val por is non-conducting. For the purpose of 
simplifying Fig. 2 the contact member 9, 
with which the lower contact member 8 co 
operates, has been omitted from Fig.2 and 
is shown in Fig. 3 supported from a cross 
piece 1i, which is mounted upon a standard 
i0, secured to the base by screw 12. Sup 
ported by and pivoted to the standards 13 
i3' is a rod-14, preferably of insulating mate 
rial, carrying a projection 15, which is pro 
vided with an adjusting-screw 16, the end of 
which rests upon the key-arm 4. About 
midway between the standards 13 13' a 
screw .7, carrying an adjustable weight 18, 

So 
is passed through the rod 14, whereby the 
screw 16 is held in contact with rod 4 and the 
strips 19 and 20. are held in contact with the 

55 

plates 19' 20", respectively, which connect 
with the oscillation-responder by the con 
ductor 21 in the one case and by direct con 
tact in the other, as shown, more plainly in 

... Fig. 5. For the purpose of more clearly 
illustrating the invention the contact-strip 

65. 

20 is shown as secured to the under side, and 
the contact-strip 19 as secured to the upper 
side, of the rod 14. Secured to the standards 
22 is an adjusting-screw 23, coöperating with 
the member 24, which carries one member of 
the oscillation-responder-in the present case 
the anode or Wollaston electrode of the elec 
trolytic receiver-for the purpose of effecting 

able resistance 

840,00s 
a relative movement between said anode and 
its cooperating cell. The connections shown 
in Figs. 2 and 5 and marked “To R' connect 
the contact-strips 

of the potentiometer. 
It will now be obvious that upon a very 

slight depression of the key K the rod 14 will 
be rotated about its pivots and the contacts 
of the strips 

tentiometer, an operation which in purely 
diagrammatic form is illustrated in Fig. 1, in 
which a very slight depression of the key K 
opens at the point k' the circuit of the oscil 
lation-responder P. 

In that particular embodiment of my in 
vention shown in Fig. 2 the means whereby 
the grounding of the transmitting system and 

been omitted from Fig. 3 for 
simplifying the drawing. Mounted upon the 

the short-circuiting of the receiving system 

19 and 20 with the plates 19 and 
20' will be broken, thus breaking the connec 
tions of the oscillation-responder with the po 

19 and 20 with the adjust 

75 

are effected is shown in plan view at the up 
per right-hand corner of Fig. 2 and in end 
elevation in Fig. 4, although said means has 

the purpose of 

base of the key aear the end of the aria 4 is a 
... block 25, carrying a standard 26, upon which 
another block 27 is held in adjusted position 
by the screw 31. The block 27 carries two 
projections 28, between which is piyoted by 95 
pivots29 a bent lever 30, one end of which 
rests under the key-arm 4 and the other end 
of which carries the contact-screw 32, which 
by means of the spring a is drawn into con 
tact with the metal plate 33 when the arm 4 . 
is raised. A conductor 33 connects said 

too . 

plate 33 with the binding-post 33", and a 
conductor 32 connects the screw 32 to a 
binding-post 32". (Shown in Fig. 2.) As 
indicated on Fig. 4 and on Eig. 2, the binding 
posts 32' and 33' are connected to the relay 
r. By suitably adjusting the height of the 
block 27 it will be obvious, that the screw 32 
may be made to contact the plate 33 at the 
same time or shortly after the strips 19 and O 

20 have opened the circuit of the receiver P 
and before the contact member 8 strikes the 
contact member 9 and closes the power-cir 
cuit through the transformer-primary ". 
This operation is indicated purely diagram I 15 . 
matically in Fig.1 by the contact k between 
a screw inserted through the key and a 
spring. The last of the aforesaid cycle of op 
erations is effected when the key has been 
fully depressed and the silver block or con- 1 
tact member 8 brought into contact with the 
silver block or contact member 9, an opera 
tion indicated in diagrammatic form in Fig. 
1 by the contact k". it will now be obvious 
that as the key is brought to its normal posi 
tion by the spring 6, adjusted by the screw 

20 

125 
6, Such-normael position being determined by 
the screw 7, the contact member 8 leaves its 
coöperating member 9, the arm 4 by striking 
the inner end of the lever 30 causes the con 
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tact-screw 32. to. leave its plate 33, thereby 
deénergizing the relay r, and simultaneously 
or afterward the receiver is connected to its 
circuit by the strips 19 and 20. . . 

I o 

i 5. 

2O. 

25 

same as shown in Fig. 1; with the excepti 
... that the condenser:C' of -- 

omitted in Fig. 7. The function of this co 
... denser in 
35 

49. 
tentiometer resistanc 
tributed capacity as to 
pedance to oscillations 
employedi 

In Fig. 45. 

the ce 

to the contact-strip 35. 

its coöperating member. I 
cuit of the telephone T. and receiver P is the ... ' ' . . . W. -cuited between the points o and o' by the screwt and its coöperating spring such path, 

5 capacity. 
phone 

I path of small impedance to the electricalo 
cillations which Such shunting-co 

It is not necessary to employ two contact 
strips 19 and 20 one on either side of the re ceiver, for, as shown in Fig. 6, which is a view similar to Fig. 5; a spring contact-strip.35, 
which may be provided with an adjusting 
screw.36, may be rigidly attached at one end 
to a standard 36 and raised so as to break 
contact between the screw 36 andits coöper 
Egg's 37, conductively connected to cell P. by means of a projection:34, rig 
idly attached to the rod-14. In such case 
one terminal of the potentiometer resistance 
R is connected to the Wollaston, electrode, f is connected V 

It will be obviolis that many other simple 
mechanical expedients may be devised for 
rendering the receiver, or oscillation- re 

is closed. It will be noted that the contact 
screw it and its coöperating spring perform 
the functions of the relay-armature t and its 
coöperating contact. Further, it will be 
noted that, as in Fig. 1, there exists Zero dif: 
ference of potential between the points 0 and 
o, which form the connections of the receiv ing system, and that the point o, at which the ": receiving system is connected to the elevated 

7 o 

transmitting-conductor system, is a point 75 
which during transmission has practically zero potential to ground. In Fig. 1 when 
the key Kisin its normal position the path 
of the oscillations developed in the elevated receiving-conductor system by electronag 
netic waves consists of the vertical V, induc 
tance I, point , o, inductance L, parallel. 
branch circuit, point o', and the earth con: nection E, and in Fig. 7 such path consists of 

sponderinoperative by a slig movement of 
the sending key. For example, as shown 
diagrammatically in Fig. 7, one terminal W. 
of the receiver Pimay be adjustably 
to the keys 

ttached 
key, so that the first slighti 

of the latter will separate said termin In Fig 
O 

(of Fig.1 has 
Fig. 1 is to add to the distributed 
of the circuit containing the tele 
and resistance R. Št as to afford 

gh the l P. asst 
A 0 . '... " y 

essential, becauseth 

space telegraphy. 
, which is a view simi 

diagram in Fig. 7 may be:carried into effect. 
So 

In Fig. 8 a projection 38 is secured to the bar. 
14 and carries at its extremity one member, W of the receiver P. As indicated in Fig. 8, 
the terminals of this receiver connect with the potentiometer resistance R, as in Fig.6. 

. . . As will be observed, the transmitting syst 
55 ten shown in Fig. 7 is substantially the sare 

as that shown in Fig. 1, the difference be 
itween the two figures residing in the means 
whereby the transmitting-conductor is con 

65 

nected to earth and the receiver is rendered. inoperative prior to the energization of the 
transmitting system. In Fig. 7 the elevated 
conductor is connected to the contact-screw 
t on the key K, and this contact-screw and 
its coöperating spring connect the transmit 
ting-conductor to earth when the contact k' 

however, is not. 

similar to Fig. 6, 
s'shown one of the many mechanical embodi ments whereby the arrangement shown in iminal of said secondary and to the earth con 

the vertical W, inductancel, contact-screw. 
cuit, t o', and the earth connection E. 

In Fig 

85 
t", point o, inductance L, parallel branch cir 

... 1 when the key K is in depressed 
or sending position and the receiving system. . 
is short-circuited between the pointso and of 
by the armature tthe path of the electrical. . . . 

the cir 

lephone T. and po 
kave such large dis 

er, but small im the frequencies: 

sition, and the receiving system is short-cir 

is VI, to l'o' E. . . . 
series spark-gap. (Diagrammatically shown 
series gap are for:red, preferably, of zinc, al 

gap is connected to one terminal of the sec 
ondary I, and to the condenser C, while the: 

ement oscillations developed in the elevated trans. 
! from mitting conductor system is VI, otk' o' E, and in Fig. 7 when the key is in sending-po 

95 

Fig.6 shows a preferred for of nultiple 
... O 

Fig.1.) The electrodes of said multiple- . 
though any suitable material may been . . 
ployed, and if of zinc they may be formed . . 
into the desired shape by working an ordi nary battery-zinc by means of a hand-tool. ... 
The members. Z are placed, as shown, with 
their ends resting upon the insulating men 
bers. 38'. As indicated, one terminal of the . . 

I IO 

ios 

other terminal is connected to the secondter 
nection E'. In order to regulate the number 
of the members Zeimployed in the multiple 
series spark-gap, I may employ a rod 40, pro 

11.5 

(vided at one end with a handle 41 of insulat-. 
ing material, and at the other with a spring contact 42 and mounted slidably in the 
standard 39. The advantages of series 
spark-gaps are well known, having been set 
forth in United States Letters Patent No. 

I 2 c. 

768,000 and elsewhere; but so far as I am aware a multiple-series spark-gap has not 
before been used. Such gap is highly ad vantageous for the purpose of affording as 
large a number of shortpaths for the spark 
as may be desired, and thereby reducing the 
resistance to electrical oscillations initiated 
in the sonorous circuit by the first discharge 

  



of the condenser across. the gap. The ad 
vantages of using zinc. are that it absorbs the: 
Oxygen from the nitrous acid created by the 
spark-discharges and fixes, it and also that s 
Words, a gap having zinc electrodes is a non 
arcing gap: . . . . . . . . 
The condensers C'C', 'shunted by the gaps 

Sis' and having their middle plates connected 
to to earth it ee' respectively, and the earth 
, , connection E are protective devices which, 

in connection with the fuses FF, protect the 
I apparatus from excessive tensions in a man 

ner that will be obvious. . . . 
Although for the purpose' of more clearly l5 

disclosing my invention I have described 
with great particularity several specific sys 

T 

tems of circuits and several specific mechan 
ical devices, it is to be understood that, I do. 

2O: not limit myself to any of said systems or de 
... yices, inasmuch as many modifications may 
ben:ade therein without departing from the 
spirit of ny inventiort. . . . . . . . . 

... I claim - . . . . . 
1. In a, space-telegr 25. aph system, an ele 

vated transmitting-conductor system and a 
receiving system having its terminals con 
nected thereto at a point which during trans 
mission has practically zero potential to 

30; ground. ‘. . . . . . 

2. In a space-telegraph system, a receiver, 
an elevated conductor, means associatin 
said receiver therewith, a sending device and 

evice for ... apparatus operated by saidsending 
35 

sending device is in one position. and for au 
4o for transihittin means and thereb 

conductor directly to earth, when said send 
ling device is in another position. 

. . . .3. Inia space-telegraph system, a receiver, 
45° an elevated conductor, means' associatin 

said receiver therewith, a sending ES 
for automatically putting said system in con 
dition for receiving by grounding said elee 

50 vated diff said means when 

ing said means and thereby connecting said 
55 ele - " ' 

said sending device is in another position, 
4. In a space-telegraph system, a receiver, 

an elevated conductor, means associating 
Said receiver therewith, a sending-key and 

loo apparatus operated by said sending-key for 
automatically putting said system in condi 
tion for receiving by grounding said elevated 
condu through said means when said sending 

55 matically. a 

its vapor.is non-conducting, or; in other 

tomatically putting said system in condition 
gby short-circuiting said 
y connecting said elevated 

said sending device is in its normal position 
and for automatically putting said system in 8 ... . 
condition for transmitting by short-circuit mitting system, a receiving system including . 
elevated conductor directly to earth when 

840,908 
for transmitting by short-circuiting said. 
means and thereby connecting said elevated 
conductor directly to earth when said send- . 
ing-key is in another position. 

5. In a space-telegraph system, a receiver, 
an elevated conductor, means associating . 
said receiver therewith, a sending-key and . . . apparatus operated by said sending-key for 
automatically putting said system in condit 
tion for receiving by grounding said elevated 
conductor through said means when said: 
sending-key is in its normal position and for . 
automatically putting 
tion ESE short-circuiting said: 

75 

said system in condi: , 
means and thereby connecting said elevated 8o 
conductor directly td earth, when said send 
ing-key is in another position. . . . . . . . 

6. In a space-telegraph’syste 
mitting system including, a power-circuit; a 
means associating." said receiving system. 
therewith, a sending-key. provided with de- . 
vices for closing and opening said power-cir; 
ing-key for automatically putting said re 
ceiving system in condition for receiving by 
grounding said elevated conductor through . 
isaid means when said sending-key is in such 
position that si 
and for automatically putting said transmi 
iting system in condition for transmitting-be 
fore said sending key is in such position that. 

isaid power-circuit is closed by short-circuit 
• - ring said means and thereby connecting said . . 

automatically putting said system in condi-elevated conductor directly to earth. 
tion for receiving by grounding said elevated 7. In a space-tel 
conductor through said means when said: iting system including means for energizing: 

the same, a receiving system, an elevated 
conductor, means associating said receiving 
system therewith, a sending device, and 
paratus operated by said sending device for: 
automatically putting said transmitting sys 
item in condition for transmitting prior to the 
energization thereof by short-circuiting, said. 

ically putting said receiving system in coa 
tion. Eight er . . gization of said transmitting system by . 
groundin 
said means. . . . . . . ... . . . . . . 

8. In a space-telegraph system, a trans 
a receiver, an elevated condietor, means as sociating said receiver; therewith, and appa 
ratus associated with said transmitting and 
receiving systems for rendering said receiver 
inoperative, short-circuiting said means. thereby directly grounding said elevated 

r es 

m, a trans. 
receiving system, an elevated conductor, 85. 

cuit, and apparatus operated by said send 
9o 

aid power-circuit is opened, 
: 95 

Oc 

egraph system, a transmit- . 

rheans and thereby connecting said elevated Jo. 
conductor directly to earth and for automat: . apparatus: operated by said sending device 

g. said, elevated conductor, through II 5 

& 
conductor, aid then energ zing said trans- 25 
miting system . . . . . . . . . . . s 9. In a space-telegraph system, a trans mitting system, a receiving system including 

none position and for auto- a receiver, an elevated conductor, meansas 
g said system in condition sociating said receiving system therewith a 13o 
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to 

... sending device, and apparatus operated by 
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sending device associated with said transmit ting and receiving systems, and apparatus 
operated by said sending device for render ing said receiverinoperative, short-circiitin 
said means, thereby directly grounding sai 
elevated conductor, and energizing said 
transnitting system. 

10. In a space-telegraph system, a trans 
mitting system, a receiving system including 
a receiver, an elevated conductor, means as sociating said receiving system therewith a 
said device for putting said system in con dition for transmitting by rendering said 
receiver inoperative, short-circuiting said 
means, and thereby directly grounding said 

... elevated conductor. 

and receiving systems for breaking the cir 
cuit of said receiver, short-circuiting said means, thereby directly grounding said 
transmitting system. 

11. En a space-telegraph system, a trans mitting system, a receiving system including 
a receiver, an elevated conductor, means asso 'ciating said receiving system, therewith and 
apparatus associated with said transmitting 

elevated cond 1ctor, and then energizing said 
12. In a spice-telegraph system, a trans 

mitting system, a receiving system including 
a receiver, an elevated conductor, means. associating said receiving system, therewith, 
a sending-key associated with said transmit 

45f ... , said receiver, short-circuiting said means and thereby directly grounding said ele 
vated conductor. . . . . ... 

means for indicating to the transmitting op 
erator, during the time intervals between his 

mitting system, a receiving system, an ele 
vated conductor normally grounded through 

65 
said receiving Y. 
means operated 

ting and receiying systems, and apparatus 
Fred by said key for breaking the circuit 

350 thereby directly 
'said receiver, short-circuiting said means, 

ounding said elevated 
conductor, and tRN developing electrical 
oscillations in said transmitting system. 

... 13. In a space-telegraph system, a trans mitting system, a receiving system including 
a receiver, an elevated conductor, means associating said receiving system therewith, 
a sending-key and apparatus operated by 
said key for putting said system in condition 
for transmitting by breaking the circuit of 

14. In a space-telegraph system, a trans 
mitting system, a receiving system, an ele 
vated conductor, means associating said re 
ceiving system therewith, a sending device, 
and apparatus operated by said sending de 
vice for protecting, said receiving system 
during the operation of said transmittin 
system by short-circuiting said means an 

signal elements, that a receiving operator at 
6o another station is sending a signal. 15. In a space-telegraph system, a trans 

tem, a sending-key, and 

ductor, and 

a sending 
said sending device for successively, render-. 
ing said receiverinoperative, short-circuit 

each signal element. ... 

short-circuiting said receiving system, there- . 
R.E.E. said elevated con developing electrical discillations. 
in said transmitting system. 16. In a space-telegraph system, a trans 
mitting system, a receiving system, an ele 
vated conductor normally grounded through 
said receiving system and means for succes 
sively short-circuiting said receiving R thereby directly grounding said elevate 
conductor, and creating electrical oscillations 
in said transmitting system. . . . . 17. In a space-telegraph system, a trans 
mitting system, a receiving system including 
a receiver, an elevated conductor, means 

evice, and apparatus operated by 

ing said means and energizing said trans 
mitting system. 18. In a space-telegraph system, a trans 
mitting system, a receiving system, an ele 
vated conductor normally grounded through 
said receiving system, a sending device and 
apparatus operated by said sending device 
for successively short-circuiting said receiv 
ing system, thereby directly grounding said 
elevated conductor, and energizing said 
transmitting system. . . . . . . . . 19. In a space-telegraph system, a trans 
mitting system, a receiving system, an ele 
vated conductor normally grounded through 
said receiving system, a sending-key and 
means operated by said sending-key, for 
thereby directly grounding said elevated con 
ductor. 20. In a space-telegraph system, a trans 
mitting system, a receiving system, afiele: 

7. 

E. said receiving system therewith, 

7 or 

75 

90 

95 

OC 

short-circuiting said receiving system and 

los 
vated conductor, means associating said . . receiving system therewith, a magnetically 
operated device for short-circuiting said 
means, thereby directly grounding said ele 
vated conductor, and a sending device pro 
vided with means for closing the circuit of said magnetically-operated device. 

o. 

21. In a space-telegraph system, the com 
bination with a transmitting and receiving. 
system at the same station, of means con 
trolled by the sending device of the trans 
mitting system to short-circuit the receiving 
system during the time of transmission of 
.22. In a s ace-telegraph system, the com 

bination with transmitting and receiving ap 
paratus at the same station, of means for au tomatically short-circuiting the receiving 
system synchronously with the transmission 
of each signal element. . . 23. In a space-telegraph system, the com 

I 15 

I 25 

bination with 'transmitting and receiving ap 
paratus at the same station, of an eleyated 

as "... : and conductor associated with said transmitting 
y said key for successively and receiving apparatus, a sending device, 3o 



a 
and means operated by said sending device 
for protecting said receiving apparatus by 
short-circtiiting the same during the opera 
tion of said transmitting apparatus and 
erator, during the time intervals between his 
signal elements, that a receiving operator at 
another station is sending a sighal... . . . 

24. In a space-telegraph system, an ele 
wated conductor, a source of electrical oscil 
lations, means associating said elevated con 
ductor and sail source of electrical oscilla ties, and a receiving system serially con 
?ected with sail elevated conductor between 
the lower end of the aforesaid means and the 
earth connection of said elevated conductor. 
25. In a space-telegraph system, an ele-- 

wated conductor, a source of electrical oscilla tions, means for inductively translating the 
energy of said electrical oscillations to the 
said elevated conductor, and a receiving sys 
item serially connected with said elevated 
conductor between the lower end of the afore 
said means and the earth connection of said, 

O 

20 

elevated conductor. . . . : ..., , , " ' 
26. In a space-telegraph system, an ee 

wated conductor, an oscillation-circuit, an in 
duetance included in said elevated condue 
tor, an inductance included in said oscilla tion-circuit, and is receiving system serially 
connected with said elevated conductor be-, 
tween the lower end of the inductance which 
is included in, said elevated conductor and 
the earth connection of said elevated con 

35 ductor: . . . . . . . . . . . . 27-in a space-telegraph system, an ele vated transmitting-conductof system, a re 
ceiying system connected thereto at a point. which during transmission has practically, 

4o zero potential to ground, a sending device 
... and means controlled thereby for connecting. 

said receiving system to said elevated trans 
mitting - conductor system between two 
points across which there exists a practically 

45 zero difference of potential during transmis 
sion. . . . . . . . . . . . . . . . . . . . 2s. In a space-telegraph system, an elect 
ovated conductor, means whereby electrical 
oscillations may be developed therein and a . 5g receiving system. serially connected with 

rth. : ...isaid elevated conductor between the 
tion of said means therewith. . . 
29. In a space-telegraph syste 

55vated conductor, means whereb 
oscillations may be developed ther . . ceiving system serially conn Iulii 
elevated conductor between the earth.co 
nection thereof and the point of association. 

6o of said means therewith, and means for pr 
tecting said receiving system during the de 
velopment of oscillations in said conductor. . 

... 30. In a space-telegraph system, an ele 
vated conductor, an oscillation-producer, 

65 means associating said oscillation-producer 

840, 

means for indicating to the transmitting op 

1 with said elevaté conductor, and a receiv 
ling systern serially connected with said ele 
wated conductor between said means and the 

: earth eonnection of said, conductor. 
31 En a space-telegraph system, an ele 

wated conductor, an oscillation-producer, 
means associating said oscillation-producer 
with said elevated conductor, a receivin 
system serially connected with said elevated 
conductor between said means and the earth: 75. 
connection of said eonducter, and means for . 
protecting said receiying system during the 
operation of said oscillation-producer. , ... " 
... 32. In a space-telegraph system, an ele. 
ivated coreductor, means whereby electrical 8o 
oscillations may be developed therein, a , , 
sending device controlling said means, a re-, . 
ceiving system connected between the earth 
connection of said elevated conductor and 
the point of association of said means with 

7 o 

said conduetor, and means controlled by the 
wated conduetor directly to earth and short-: 
circuiting said receiving system. . . . . . 
33, in a space-telegraph system, an ele 

sending device &ontrolling saidoscillation 
producer, means assoeiating said oscillation 
producer with said elevated conductor, are: 
conductor between said means and the earth. 
connection of said conductor, and means 
controlled by said Stiglic for con necting said elevated con uctor directly. to 

connection thereof, and the point of associa 

! said sending device for connecting said ele 

d ele- 9o wated conductor, an oscillation-producer, a 

ceiving system eonnected to said elevated 95 

earth and short-circuiting said receiving ico 
system. . . . . . . . . . . . . . . . . . . . . 

34. In a space-telegraph system, an ele: 
vated conductor, an inductance included in 
said elevated conductor, a receiving system, 
serially connected with, said elevated con- (o5 
ductor between the lower end of said induct 
ance and the earth conneétion of said con-s, 
ductor, means, associated with said induct-, i. ance for developing electrical oscillations in 
said elevated conductor, and apparatus for I (c. protecting said receiving system during the 
development of oscillations in said elevated : 
conductor by said means. . . 
.35. In a space-telegraph system, an ele 

IIS 
ng system, a sending device and means - 

controlled thereby for connecting said re 
EYES, . . Eductor system between two points across ... 

here exists a practically zero differ. I2O. 
ential during transmission, 

i. In a space-telegraph system, an ele- . . . . 
d transmitting conductor system, a re-... . . 

ving system, one terminal of which is con 
nected to said transmitting system at a point 
having practically zero potential to ground, 
a sending device and means controlled there 
by for connecting the other terminal of said 
receiving systern to said elevated transmit 
ting-conductor system at a point, which dur 

vated transmitting-condactor system, a re 
ceivi 

F 25 

I 3o 
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ing transmission has 
tial to ground. . . 

37. In a space-telegraph system, an 'ele 
vated transmitting-conductor system, a re 

5 ceiving system and means connecting the 
terminals of said receiving system during 
transmission to said elevated transmitting 

practically zero poten 

conductor system at a point which during 
transmission has 

Io to ground. . . . . . . . 
38. In a space-telegraph system an ele 

vated transmitting-conductor system, a re 
ceiving system, a sending device and means 
controlled thereby for connecting the termi 

I5 nals of said receiving system during trans 
mission to said elevated transmitting-con 
ductor system at a point which during trans 
mission has practically zero potential to 
ground. . . . . . . . . . 

2O 39. In a space-telegraph system, an ele 
vated transmitting-conductorsystem, a send 
ing device, a receiving system, having one 

... terminal connected to said elevated trans 
: initting-conductor system at a point, a con 

ductor of Eli Zero impedance con 
necting said point to earth, and a conductor 
of practically zero impedance controlled by 
said sending device for connecting the other 
terminal of said receiving system to the afore 

practically zero potentia 

said point. . . . . . . . . . . . . 
: 40. In a space-telegraph system, an ele 
vated conductor, a source of electrical oscil 
lations, means associating said elevated con 
ductor and said source of electrical oscilla 

35tions, a receiving system connected to said 
. . elevated conductor between the lower end of 

the aforesaid means and the earth connection 
of said elevated conductor, a sending device 
and means controlled thereby for short-cir 
cuiting said receiving system. . . . . . . 

41. In a space-telegraph system, an ele 
vated conductor, a source of electrical oscil 
lations, means for inductively translating 
the energy of said electrical oscillations to 
said elevated conductor, a receiving system. 
connected to said elevated conductor be. 
tween the lower end of the aforesaid means. 
and the earth connection of said elevated 
conductor, a sending device and means con 

5o trolled thereby for short-circuiting said re 
ceiving system. . . . . . . . . . . . 

42. In a space-telegraph system, an ele 
vated conductor, an oscillating circuit, an 
inductance included in said elevated conduc 

45 

55 

sending device controlling said oscillation 

connection of said conductor, and means con 
trolled by said sending device for short-cir 

condition for transmitting by short-circuiting 

tor, an inductance included in said oscilla 
tion-circuit, a receiving system connected to 
said elevated conductor between the lower 

end of the inductance which is included in 
said elevated conductor and the earth con 
nection of said elevated conductor, a sending 
device and means controlled thereby for 
short-circuiting said receiving system. 

43. In a space-telegraph system, an ele 
vated conductor, means whereby electrical 
oscillations may be developed therein, a 
sending device controlling said means, a re 
ceiving system connected between the earth 
connection of said elevated conductor and the 
point of association of said means with said 
conductor and means controlled by said 
sending device for short-circuiting said re 

7o 

ceiving system. 
44. In a space-telegraph system, an ele 

vated conductor, an oscillation-producer, a 
ation- 75 

producer, means associating said oscillation 
producer with said elevated conductor, a re 
ceiving system connected to said elevated 
conductor between said means and the earth. 

8o 

cuiting said receiving system. . . 
.45. In a space-telegraph system, a re 

ceiver, an elevated conductor, means asso 
ciating said receiver therewith, a sending de 85. 
vice and apparatus operated by said sending 

: device for automatically putting said system 
in condition for receiving by grounding said 
elevated conductor through said means when 
said sending device is in one position and for 9o 
automatically putting said system in condi 
tion for transmitting short-circuiting said 
means when said sending device is in another 
position. - 

46. In a space-telegraph system, a re-95 
: ceiver, an elevated conductor, means asso 
ciating said receiver therewith, a sending de 
vice and apparatus operated by said sending 
device for automatically putting said system 
in condition for receiving by grounding said I oc 
elevated conductor through said means when 
said sending device is in its normal position 
and for automatically putting said system in 
said means when said sending device is in 
another position. ... ." 

In testimony. whereof I have hereunto 
subscribed my name this 15th day of Novem 
ber, 1905. 

SEWALL CABOT. 
Witnesses: . 

WM. D. MEELER, 
GEO.K. WooD worTE. 

  


