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SEWALL CABOT,

» To_a',‘lZI whoin it may conicern:’

'UNITED STATES PATENT OFFICE. :

~ TELEGRAPH 'AND TELEPHONE COMPANY, OF BOSTON,
SETTS, A CORPORATION OF MAINE. ~ ~ =

MASSACHU-

' SPACE TELEGRAPHY.'

_ No. 840;908.

épék;iﬁcafi@n of Letters Patent. = - .

‘Patented Jan. 8;.1907,

‘Be it known that I, SEWALL ()A,ﬁ'o'r; a-citi--
zén of the United States, and a resident. of
Brookline, in the county of Norfolk ‘and-State.

_of Massacliusetts, have invented & new. and

useful Tmprovement 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-

~1o

is5

20"

other .by means of electromagnetic- waves
withoitt' the use of .wires to guide the waves

©+ to their destination; and it, relates more pat-
. ticularly to a comiplete system for t,r_an'smit—.

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-.
plied to the handling -of wireless-telegraph
traffic. =7 oo S S
With this object in view my invention com-

~ prises a receiving system connected to an ele-
- vated-transmitting-condygfor. system at a

25

atipnof the trans-

point which during the oper

" mitting system has practically zero potential

.30 oL DRI ..
. ceiving system is automatically short-circuit-

v.ded
~ment of the.

to ground ; and it further comprises 8 key pro-

: dq’wnwal"dm(_)Veant_of said key
the receiver-is rendered inoperative, the re-

ed;and the transmitting system: is ¢onnected

. 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 1s énergized,‘whereby ‘at

" the commencéement of _thev_.'upward:move-'
- ment of said key the transmitting system. is.

40

45

* dering the receiver operative..

510

‘my invention

desnergized, and, finally, whéreby. . subse-

quently- to such deénergization the receiving |

system is_put in’ condition for receiving by-|

~disconnecting the transmitting -system- From |

earth, automatically opening the short cir-
cuit around the receiving system;, and ren-:

For the purpose of more fully disclosin

I have illustrated and shall

particularly describe several specific. embodi-
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, .- R

with means whereby at the commence-'|

Application fled November 18,1905, Serial No. 288,083,

‘having reference to the drawings which at-
company and form a part of this specifica-
‘tion and in which the ‘sgme reference charac-
ters are used to designate like parts in the
several figures. - = - : o
 In the drawings, Figure 1 is a diagram rep-
‘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 ¢ontrol-
ling the relay r omitted for the sake of clear-
ness.. Fig. 4 is a section taken on theline 4 4
-of Fig. 2 looking in the direction of the arrow
and showing in end view the contacts for con-
“trolling the relay 7.-
‘on the line 5 5 of Fig. 2 looking in the direc-
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

OF BROOKLINE, MASSACHUSETTS, ASSIGNOR TO STONE -

E I\’Iy'itrh'n‘fén‘tion: may best be understood by -

55 .
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Rig. 5 is a section taken'

75

8o

is rendered. inoperative- during the abnorinal ‘-
_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-
sponder inoperative during the abnormal po-
sition of the key, and Fig. 9 is a concrete em-

bodiment of the.devicé convéntionally illus-
trafed in Fig. 1 .for disturbing the electrical .

equilibrium. of the sonorous circuit S CIL.
densers. . L
- T,is an, inductance-coil. .

.

90

95

“In the ﬁggrés, cec.¢r e, e are con- -

"M ig's trapsformer whose primary and sec-

onda;ryv:.wmdin%s 1, and I, are preferably so.
| as to produce a transformer

‘spatially relate
.of large magnetic leakage. The spatial sep-

-aration is hérein shown for the sake of clear--
‘ness as & transverse separation, although in

‘practice . the .separation is axial. ‘M’ is s

- | transformer. adapted to raise the potential

100
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number of conductors.

5

" electrode.
20.‘ ¢
. indicating device. " ..

‘25

30

40

_ in 'wireless telegraphy the peculiar difficulties

45

50

o

. 65

impressed upon its pfimdry winding I’ to &.

' so spatially related as to producé a trans-’
-former: of. large mapnetic - leakage. Tere'

- aration, although in practice the separation’

. P is an oscillation-responder of any suit-

- trahsmitting operator has finished sending
-the message and then notifying him :that =

-well as the differences between said cireuit

- ness:of the oscillation-responder, render ‘the

Tfore-stated -objects ‘by ‘medns of -5 sending-
5 key or other sending ‘dévice provided. with
- auxiliary mechanisms whereby the key or
- sending device performs a series of functions-

- ing the responder inoperative st the ‘begin-.

-and ‘connecting the transmitting system 'to

‘840

very high potentisl 1n its secondary windin,
I, M"is a transformer whose primary an
secondary windings I"’; and 1"/, are preferably

again the separation of the coils is for the pur-
pose of clearness shown as a transverse sep-

is preferably axial. -
S s § are spark-gaps. : AR
V is a vertical consisting of one or any’

E E’ are earth connections.
~JF are fuses. - ;
able kind and herein illustrated as an electro-
lytic-cell the anode of which is a Wollaston
T is a telephone or other suitable signal--
R is a resistance forming with the battéry
Band adjustable contact k"’ a potentiometer.
In wireless or spaice telegraphy, as in teleg-.
ra}l)hy.-by connecting-wires, it is often desir-.
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 nogify
the transmitting operator of the:fact so thst
the latter may repeat that portion .of the
message which the former failed to ‘under-
stand instead of having ‘to wait ‘until the.

portion.of the message had not been under--
staod.” " 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 marner well known

to those skalled in the-art of telegraphy; but

the eircuit conpections

involved iri a’rranging :
recerving systems, .8s

in -transmitting an
c¢onnections, and also the.extreme sensitive--

operation.of breaking more-difficult, and, so
far as T am advised, no.system ‘hes yet
been*devised whereby such:operation may be,-
effected. . In ‘all the embodiments of  the
resent invention I accomplish the hereinbe-

in a definite order: - These are, first, render-

ning of the downstroke of the key, automat--
ically -short-circuiting -the receiving system-

ground,’ and then closing the power-circuit. -
In that embodiment of the present invention

,008

‘rendered inoperative by openm the circuit
‘ment:of my-invention shown in Fig. 7 the re-
-ceiver.is rendered inoperative by physically
separating the parts thereof. By the phrase
in the specification and claims I desire to be

understood as meaning an operation whereby

-ous :that although I-have described in ‘this

intention to limit myself. to- the particular
‘means-disclosed for rendering the receiver in-

suitable meeans within the seope-of my inven-

have herein shown for -the purpose:of more

| clearly illustrating my invention one:particu--

lar form-of oscillation responder.or teceiver-—

‘“rendering the Teceiver inoperstive’” as-used -

tion. - It isito be:understood thut although I-

-in'which it isincluded, while in that embodi- -

70 .

the receiver is rendered incapable of perform- -
’| ing its natural functions, and it will be obvi-

75

specification only two ways of effecting this .
result- many other ways will readily occur to.
| those skilled in the art, so that it is‘not.my .

8o

- aperative as aforesaid, since I'consider any -

85 -

nemely, anelectrolyticrecsiver-nevertheless .

"y invention is-not lifnited in:ik
-tem provided with such d:receiver, but may
be used
ceiver.

usé:to-msys- - '
: y b > v ! 4 "9'0
i connection with ag ul,tazl_)le re-.

Referring ﬁoWéartiéﬁlarBﬂte Flg 1 ,upon :

the degi‘ess’idn» of the key K for the purpose
of 'sending -a signal the :first -operations. ef-

95

fected are the separation. df the twp contacts, -~
‘which.in the normal pesition :0f the key.are

-closed at &, and the opening of t, e circuit &/

-ceiver ‘P inoperative orincapable of respor
ing, and -the clegure of the contact , here

_they oceurprior to the closure:of the. toritact ‘i
k'-and the consequent energization <of the

17, P W-T %", thereby rendering ‘the re- - ,  |

shown as'a 'screw codperating with:a spring.
-These 'two operations may be simultaneous
or-successive;all-that is necessary being that

transmitting-ciremit. The glosure. of the cir-

-cuit.» B k-atthe point & energizes therelay’

- 7and- causes the armature ¢, normally held .~ o

againstits back-stopd, to closethecontact k', |

‘thereby connecting the transmitting system == =

to earth -at B end-automatieally short-cir=

cuiting the receiving system: The fransmit- .
ting-system now being:eonnected : directly to -

earth, the ‘receiving system-being &hort-cir-
cuited, and the eircuit of the Teceiver being. -

opened, the-system:is'in condifion:for:trans-

mittng and the further depiession of the - -
eclo- "

key K effects such transmission :b:
‘sure of 'the eircuit: containing thesot

of en-

115- 

i2o -

ergy A, the primary ‘of-the ‘high=pstential

~current developed in the primary I’,-is trans-

‘transformer M’,-and the. eontact %/, thereby
energizing the transmitting ‘system; By -
- such-closure of the contact &’ theialternuting . -

125.

' formed ‘into ‘a ‘high-potential current in‘the' - -
1:secondary I’,, and ‘such curfert:charges the .
- condenser C to a corresponding high poten-

tial. * The discharge.of said eondenser across

shown'in Fig. 1 the receiver or responder is:

the gap S-develops high-potential high-fre-*s



1]

~.harmonie in form if as set forth in United .

- '840,008 - .

qil-:_éncy éloatrical oscillations in the sonorous
circuit C S I,. These oscillations are simple

States. Letters: Patent Nos. 714,832 and

‘g 767,984 the windings of the transformer M

are so spatially related as to render the sono-
rous circuit the equivalent of a circuithaving-a

- single degree of freedom. While such rela-
" - tion” between the windings of said trans-

10

former is preferred; it will be understood that
_-my.invention is not limited thereto, but'is
capable of application to any system irrespec-

tive of the form of the oscillations developed

" therein or the waves transmitted therefrom.

15

20

At the point o the receiving system is con-

" nected t0 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

1", for a persistent train of waves of the fre-’

quency. to which the resonant receiving-cir-

. cuit 17,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-tfansmitting-conductor

" of the transmitting system has practically

zero potential to ground, because during

* transmission this pomt is connected to earth

by a conductor of practically zero impedance,

0 that the potential of the receiving system
_-as a whole 1s practically zero. * During such
" transmission, even when oscillations of large

.40

current value are being developed in the ele-

_ vated-transmitting-conduetor system E.o’-t o

I, V, thereis developed between the points

0 o/, which form the terminals of the receiving |

system, practically no difference of potential,

45

- apparatus. So-far. as
‘bined transmitting and receivin,

- heretofore been devised in Whic%
ing system. is-connected- to the transmitting -

50

55-

6o

or at least not g sufficient difference of poten-
tial to damage-delicate parts of the receiving

}) am aware no com-
system has
‘the réceiv-

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-

‘ vin(%)"erative during transmission. . .-

hen the opérator has depressed the key

. to.its full“extent for a sufficient length of

65

time to produce, the desired signal element,
the key 1s allowed to regain its normal posi-

8 .

tion and the following eyecle of operations is

effected: First the contact &’ is opened, there-
by deénergizing the transformer M’, and,

.second, the contact % is opened an appreci-

able interval.of time after the opening of the
contact k', and accordingly the armature ¢ of

'the relay r, which may be a sluggish relay,.

70

is retracted against.its back-stop an appre-- .

‘ciable’ interval of time after the opening-

of the aforesaid contact. k', thereby un-

grounding the transmitting system ai.d-au-

tomatically opening at the point & the short-
cireuit. around the receiving system. The.
object of making the relay r sluggish in ifs.ac-
tion, as well as providing for the time interval
between the opening of the contacts k" and k,
is to permit the complete subsidence of elec-

75

8o’

trical movement in the transmitting system - - -

multaneously with the deénergization of the

relay », or before or after such deénergiza-

tion, the closure.of the contact k'’ is effected;
thereby rendering the receiver operative.. ..
An appreciable interval of time must.elapse -
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 recelving operator at the distant station
Said receiving opera- -

is signaling “break.”
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 & message and sends a predetermined sig--

‘before breaking its conneetion to earth. Si-.

85

90

95

100

nal indicating that he wishes the transmis- g

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 whieh pass.te earth- E. by way: of
the secondary I,, which. for said oscillations
operates merely as an:inductance, the coil .
L and the parallel branchcircuit' when -the-
key K is in its normal position and.the con-
tact &’ accordingly is open.  Said oscilla-.

105

110

tions are of such frequency that for them the -

elevated-receiying-conductor .system V I, o
L I”,, €, o' E has zero reactance, so.that

currents of relatively large amplitude are de- .

veloped in the resonant receiving-circuit and. .

| create at the terminals of the condenser C”/y:

a sufficient difference of potential to cause
the oscillation-responsive device P to respond
and. produce asignal:in-the telephone T.:

113

120

This signal is' an indication to the transmit-.. -

ting operator that the receiving operator is"

signaling ““break;”’ and he thereupon ceases -

his. transmission and receives from the’ re-
celving operator instructions. concerning the:

125

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- .130
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sites to bx‘.eak,.m"e 0 ereated when the key is

down, it is obvious that such oscillations will

" not, effect the operation of the reeeiver P;

ic

but it will be observed that as soon as the key .

'is again in its mormal position the escilla-’
tions will affect the receiver, and the trans:|

mitting operator will then feceive the break-"
signa} and cease to send. : "

The device W in Figs.1, 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 &~

" capillary .tube and having its end. surface

15

20

only exposed to an electrolyte contained in
the -cup of the receiver P. -“The construction-
of this Wollaston anode néed not further be
specified herein, inasmuch as full directions’
for making the same will be found in a gaper
by -Dr. William H. Wollasten in the Philo-
sophical Transactions of the Reyal Society of
London, volume 91, Part II; pages 430 to
432, published 1801. ‘ S

- "T'shall now describe one specific embodi-
23 d : \
~ ated devices whereby the aforesaid  cycle of

ment of the key K and auxiliary or assoei--

operations may be effected.

Referring to Fig. 2,118 a base Gpﬁtaiﬁing;

- the base-plate 2 of the key, which Is pivoted

30

to'the standards 2’ by the screws 3.3 in the

usual manver. 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,
" -preferably, of silver or other metal whose va-
35.

por is non-conducting. Tor the purpese of

« pimplifying Fig. 2 the contact member 9,
.. with which the lower contact member 8 co-

opetates, has been omitted from Fig. 2 and-

~is shown in Fig. 3 supported from a'cross-
40,

piece 11, which'is mounted: upon a standard

10, secured to the base by screw 12. Sup-

4§

ported by and pivoted to-the standards 13

18’ is a.rod-14, preferably of insulating mate-

rial, carrying 4 projection 15, which is pro-

wvided with an adjusting-serew 16, the end of

which rests upon the key-arm 4. About
midway between the standards 13 13" &

- gerew 17, carrying an adjustable weight 18,

5o

is passed through the rod 14, whereby the
serew 16 is held.in contact with rod 4 and the

- strips 19 and 20.are held in contact with the

" 6o

- 65

plates 19’ 20/, respectively, which connect
with the oscillation-respunder by the con-
ductor 21 in the one case and by direet con--
tact in the other, as.shown more plainly in

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

20 isshown 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
2.is an adjusting-screw 23, codperating with
the member 24, which carries one member of
the oscillation-responder—in the presentcase

- the anode or Wollaston electrode of the elec-
-trolytic receiver—for the purpose of effecting

- the ‘cqnﬁ:aqt'»stnﬁs
‘ahle resistance

I'the grounding of the transmitting system and

240,908

Y fei:wtive movement between seid anode and
its cooperating cell. - The connections shewn

im Figs. 2.and 5 and marked “To R’ connect - E

R of the potentiometer, -
It will now be obyvious that upon a very
slight depression of the key X the rod 14 will

1 be rotated about its pivets and {the contacts
- of the strips 19 and 20 with the plates 19”and * -
20’ will be broken, thius breaking the connec-
‘tions of the oscillation-responder with the po-

tentiometer, an operation which in purely
diagrammatie form is illustrated in Fig. 1, in
which a very slight depression of the key K
opens at the point &/ the circuit of the oscil-
lation-responder P. I : :
. In that particular embodiment of niy in-
vention shown in Fig. 2 the means whereby

the short-eircuiting of the reeeiving system

19 and 20 with the adjust-
70

75

80.>

85

are effected is shown in plan view at the up- -
per right—h’and corner,of Fig. 2 and in end -

_ or the. purpose of
simplifying the drawing.: Mounted upoen the
base of the key near the end of the arm 4 is a

‘| block 25, carrying a standard 26,upon which

‘elevation in Fig. 4, aibhou'%h said mean§ has -
-been amitted from Fig. 3 fi

go

‘another block 27 1s held in adjusted position

by the screw 31.. The block 27 carries two’
projections 28, between which is pivoted by

95

pivots 29 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 z is drawn into con-
tact with the metal plate 33 when the arm 4
is raised. A conduector 33’ connects said

J00 -

plate 33 with the binding-post 33", and a

‘conduetor 32 connects the screw 32 to a

binding-post 32”7. (Shown in Fig. 2.) As
indicated on Fig. 4 and on Fig. 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 ¢ontact the plate 33 at the

‘same time or shortly after the strips 19 and

10§

110

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 I',.
This operation is indicated purely djagram-

115 -

matically in Fig. 1.by the contact kDetween

a screw inserted through the key and a

spring.  Thelast of the aforesaid cycle of op-
erations is effected when the key has been

fully ‘depressed and the silver block or con-
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 &'. It will new be obvious
that as the key is breught to its normal pesi-
tion by the spring 6'; adjusted by the screw

120

I.és'

6, such normel position being determined by .

the screw 7, the contact member 8 leaves its

codperating member 9, the arm 4 by striking

the inner end of the lever 30 causes the con-

130



10

" eontact 1e v
‘ating'ﬁilate 37, ¢onductively connected to
© . the cell. ;
150

25

30

35

- Such shunting-condens

10

tributed. capadity: as to offer but; small im-_

- “employed in'spage telegraphy. . ..
45 - Tn'Fig.; 8, whichis'a view similar to Fig. 6,
“is'sho ‘'one of thie many mechanical embodi-
- ments whereby : the. airangement shown in.
. diagtan® in Fig. 7'may be:carried into effect.

50

55

'60‘

65

“circuit by the strips 19.and 20. -

‘similar to Fig. 5; a spring contact-strip 35,

-anid the other terminal th
“'to the contact-strip 35, -

20

of the receiver P may be
o the key, 80 that the, first slight s

* . its' cooperating miember. - Ta Fig.
‘cuit of the.te
. same ‘as shown-in:Fig.
- that the 'coxlidénser'{%

_omitted in-Figl 7. -

‘terri shown in Fig. 7 is'Substantially the sa*re
" a$ that shown m Fig. 1, the difference be-
“tween the two figures residing in the.means
. ...‘whereby the transmitting-conductor is con-

“nected to earth. and the recéiver is rendered
inoperative prior-to the. energization of the
transinitting system. In Fig. 7 the elevated

840,

tact-screw 32. to leave its plate 33,‘t}iereby
deénergizing the relay.7, and simultaneously
or afterward the receiver.is connected to its

- Ttis not necessary to employ twlo‘ contact-
strips 19 and 20 one on. either side of the re-.
ceiver, for, as shown in Fig. 6, which isa view

which ‘may- be provided with an’ adjusting-
screw. 36, may be rigidly attached at oneend
to a staridard 36/-and Taised so.as to'break
between the screw 36 andits codper-

P by -means. of- & projection:34, rig-:
idly attached to the Tod 14. In such case
one terminal of the potentiometer resistance
R is connected to the Wollaston, electrode,

reof is connected

Tt will be obviots that many other simple
inechanical -expedients may . be. devised for
rendefing* the: ~receiver - or  oscillation - re-
sponderinoperative by-a slight ovement of
the. sending-key.  For exaniple,. as: shown
diagrammatically in Fig, 7, otie. terminal W:
be adjustablyattached
, ‘mhovement
of the latter will separate said terminal-from
; 7. the cir-
ind receiver P is the
1; 'with the exception
V11" of Fig,-1 has been.
The funétion of this ¢or

elephoiie

essential, because’the telephone T and po-
tentiometer resistance Rikave such large dis-

pedance. to“oscillations ' of -the frequencies

Tn Fig. 8 a projection 38 is'secured to the bar.
14 and carries at its extremity one member.
W of the receiver:P. - As-indieated in Fig. 8,

the ‘terminals of this receiver ‘connect with.
thie potentiometer resistance R, as'in Fig. 6.
~ AS will be observed, the transwitting sys-

conductor is connécted 40 the contact-screw
¢ on'the key K, and this contact-screw and
its codperating spring connect the transmit-

| receiving-conductor s
 netic waves consists o the vertical V, induc-
tance I, point o, inductance Li parallel.

| in-Fig: 1)

208

cobpérating -centact.
noted that, asin Fig.

o’, which form the. connections of the receiv-
‘receiving system is connected to the elevated
‘transmitting-conduetor system, is- a point
which during transmission” has practically
'zéTo ‘potential- to ground.
“the key K is in its normal
of the oséillations developed in the elevated
stem: by electromag-

' branch cireuit, point o', and.: the earth con-

' nection »
the vertical V, inductance T,, eontact-screw.

‘cuit, point o/, and the earth connection E.

is short-circuited bétween the points 0 and. o’

sition 'and the receiving systewn 1is:shor! -cir-

‘cuited between the points o and ¢’ by the

SV 1,70k o B,

series spark-gap.. (Diagrammatically shown

series gap are formed, preferably; of zine, al-

into the desired shape by. working an ordi-

*gap is conriected to one terminal of the séc:.

nection B> Inorder to regulate:the number

series spark-gap; I may employ a rod 40, pro-
spark-gaps are well known; having been ‘set
forth in United States Letters Patent No.

‘before been used. Such gap is highly ad-
large a number of short paths for the spark

ting-conductor to earth when the contact k"

“in the sonorous circuit by the first discharge

8

“is closed. It will be noted that the contact-
seréw. ' and its cooperating spring perform .
the functions of the relay-armature ¢ and its.
 Turther, it will be
( 1, there exists zero dif~
ference of fp(,)tel:ltial between the points o and

-In Fig. 1 when
position the path-

E, and in Fig. 7 such path consists of -
85
¢’ point ¢, inductance L, parallel branch ¢ir- -

,ondary I’, and to.the condenser C; while the:
other terminal is ¢onnected to the second ter- .
_minal of said secondary and to theearth con-. . -

-of the members Z employed in the reultiple--

as may be desired, and thereby reducing the
resistance to electrical oscillations initiated

70

ing syste 1; and that the point o, at which.the "+

75

8o -

- .In Fig. 1 when the key K is'in depressed ‘
‘ot sending position and the receiving system

90 .-

'by the armatire ¢ the path of the electrical . .
-oseillations developed in the elevated trans-.
‘mitting-conductor-system isVLothk” o E, "
‘and-in Fig. 7 -when the key is in sgndin po-

-serew - and its copperating spring such path

iz 9 shows a preferred for of multiple-

100

The electrodes of said multiple-: -

though any’ suitable-material may - be.em-: -
- |-ployed, ‘and:if of zing they may be formed - -
105"
‘nary battery-zinc by means of a hand-tool. -~
The members Z are placed, as shown; with: -
.‘their ends resting upon the insulating mem=- -
| bers 38, As indicated, one terminal of the . -
I1o

115

-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 120

768,000 and elsewhere; but so far-as T am'"
aware a multiple-series spark-gap has not .

vantageous for the purpose of affording - as.

vjo‘
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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: alse that
.its' vapor. is non-condueting, or;” in other-
words, a gap having zinc electrodes is a non-
arcing gap: . -
.. The condensers ¢’ ", shunted by the gaps
- &'8" and hawving their middle plates connected
‘to to earth 4t e ¢ respectively,.and the earth
", sconnection E’ are-protective devices which,
- In-connection with the fuses F F, protect the
apparatus from: excessive tensionsin a -man-
ner that will be ebvious. | =~ . -
“Although for the purpose' of more clearly
disclesing my invention I have described.
with ‘great particularity several specific sys--
tems ofi circuits and several specific mechan-
- ieal deviges; it i$ to-be understood that: I do-
zoi not limit, myself to any of said systems or de-
- vices; ingsmuch: as: any wodifications. may
be made-therein without departing from. the-

[ ¥ 1}

15

spirit.of niy inventior:
- Lelaime— .0 0 : ;
25, 1¢ Im a. space-telegraph 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. - R R

72 Im arspace-telegraph system, a receiver,
- any elevated conductor, means- associatin
" said receiver therewith, a sending device and:
- apparatus operated by saidisending device for
'35 automatically putting said system in-condi-’
. tion:for receiving by grounding said elevated:
.- conductor through said means when said:
.. sending device:-is-1n. one position. and for au-
. otomatieally putting said system in‘condition:
40 for- transmitting” by short-circuiting said
- means and thengby:f_connecbin -saidrelevated
- «conductor directly to-earth when said send-

© -~ ing:deviceis in another pos‘fion. o
-l 8 Incg spacertelegraplh system; a receiver,
45 an: elevated. cohductor,. medns- associating
' said receiver therewith, a sending device-and:
- apparatus:operateéd: by said sending device
- forautomatically putting said systemin con-
- dition: for receiving: by grounding said’ eles
5o vated! conductor:_tl%ro‘ugh said means when.
" saids sending device is-in its normal position:
"~ and'for-automatically putting said system:in
. condition for transmitting: by short-circuit-
ing:said means-and:thereby connecting said
55 elevated'-condudtor directly to: earth when.

- 'said‘sending device'is:in another position.

4! In a.space-telegraph -systerti, a receiver,
_anr elevated' conductor; means * associating
. said receiver therewith; a- sending-key and-
oo appapatus operated- by said sending-key fon

-automatically: putting: said'system in: condi-
tion:for receiving by grounding:said elevated.

condu brough: said means’ ‘whene said.
sending in.one position and for aute~

3 matically ‘pugiing said system in condition:

‘mitting system including.a power-circuit; a
-Teceiving  system,. .an. -elevated:' conductor,
‘means- associating: ' sgid:' receiving:. system:
-therewith, .a:sending-key: provided with: de-
ivices for closing:and opening said power-cir; .
ccuit, and apparatus- operatéd. by saidigend- - -
.ing-key for automatically putting”said: re-
cceiving system in.-condition.for receis
.grounding said-elevated: conductdr: through- -
‘said means when said sending-key'isin such
‘position that said power-circuit is opened.
rand. for automatically putting said-transmits
. ting system: in condition for transmitting bes
| fore said:sending-Key is in'suck position:that:
'said power-circuit- is: closed by; short-cirenit-
|:ing said.means and: thereby connectin
‘elevated conductor direetly to earth. -
ST I'n aspace-telegraph system; atransmit-
‘ting. system: including . means: for energizing- .
| the same; a receiving system, an -élevated.

- paratus-operated:by said: sending: devi Ly
“automatically putting said transmitting sys—
‘tem in condition for transmitting prios:tio-the:
‘energization thereof by sherticire:
‘theans and: thereb¥ connecting: said elevated

-grounding, saids
‘said'means..

‘mitting system.: .

840,008

‘for transmitting by short- circﬁit‘,}hgff_“-séidl-

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 .
antomatically’ putting said. system: in. condi-
tion for receiving by grounding said-elevated:
conductor through said means- when. said" "
sending-key is-in its-normal pesition: and for . .
automatically ‘putting ‘said system in-condi-- .

70

‘tion for transmitting By short-circuiting said’

means and- thereby connecting said:elevated: 8o

conductor directly to-earth-when-said sendr .-~ -

ing-key is-in another position. . ... o7 .
6. Tn a space-telegraphsystem,.a trans-.

855 ;

9o
Ang: by

95

]

g said

T 1os

conductor, means- associating; said receiving
system therewith; a sending. deviee, andiap=

ircuiting. saidi
1.1:0 )

.conductor direetly tiorearth:andfoirautomats:,
‘ically putting said receiving system in condi- .
tion. f‘or"receiw'ving
-gization: "of . said:

-subsequent to:the deéners -~
-transmitting 'systern by
elevateds conduetor: through:

- 8. In-a space-telegraph: system; a trans= - -
mitting systern; a reeeiving systemsincluding

& Teceiver, an elevated: condligtor, meansias-
sociating saiditeceiver therewith;. and; appas

Tatus associatéd - with said transmitting: and:

receiving: systems:for-rendering. said: receiver
inoperative; “sherb-circuiting ~ said: - meansy.
thereby - direetly grounding said: elewated: "
conductor;, andi thens enepgiﬁng said. tnats-

9. Ina4spacete

legraph: system;, & trans-

-mittingsystemy, aireceivingsystem:ineluding
-aTeceiver, an elevated: condugtor; meansias-
soeiating: said! receiving: svetom- thérewith; a 130

120 -
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sending device associated with said ‘transmit- -

systems, and apparatus
‘operated by, said sending device for render-

ting and receiving

ing said receiver inoperative, short-circaitin,
said means, thereby directly grounding sai
elevated conductor, and energizing said
transmitting system.. o
110. In a space-telegraph system, a trans-

‘mitting system, a receiving system including

a receiver, an elevated conductor, means as-

sociating said receiving system thérewith, a

" dition for -transmittin

sending -device, and apparatus operated by.

said device for putting said system in’con-
by rendering said

receiver . inoperative, short - circuiting said

means, and thereby direetly grounding said’

- elevated conductor. .

20

- and receiving syst®
-euit of said réceiver;
“means, thereby

46

45

50

ciating said receivin,

“during

11. In a- space-telegraph systé'm, a trans-

- ‘mitting System, a recelving system-including’

areceiver, an elevated conductor, means asso-
system therewith, and
apparatus associated, with said transmitting
ms for breaking the cir-

‘short - circutting said
directly, grounding said
elevated condudtor; and then energizing said

‘ _,transmittiligfsy__s'tem,;..‘-. N
.- 12. In a space-tel

mitting system,.a recelving system including

a .Tecelver, an elevated conductor, means,
assoclating: said recelving system, therewith, |-
- . a sending-key associated with said transmit-

ting"and receiving systems, and apparatus

..~ operated by said key for breaking the circuit
35°
. thereby ‘directly

of said receiver, short-circuiting said means,
rounding said ‘elevated

conductor, and_then developing electrical

.oscillations in said transmitting system.
.7-13. In a space-telegraph system, a traus-

mitting system, a receiving system including
a ‘receiver, an elevajed “conductor, means
assoclating said receiving system therewith,

. a-sending-key and apparatus operated by

" said key for putting seid system in condition -
by breaking the circuit of'
.. said receiver, short-circuiting said means
. and thereby directly grounding said ele-

for transmitting

‘vated conductor: -

‘14, In a space-telegraph sysferll; a trans-

mitting system, a receiving.system, an ele-

vated conductor, means associating said re-

ceiving system therewith, a sending device,
paratus operated by said sending de--

and .2

vice for protecting. said. receiving - system
the operation of said - transmittin

system by short - circuiting ' said ‘means’ a}lg

- means for indicating.to the transmitting op-

6o

.‘mitting system,

erator, during the time intervals between his

signal elements, that.a receiving operator at

‘anpther station is sending a signal. - ,
- 15. In a space-telegraph system, a trans-,
‘ a Teceiving system; an ele--
. vated conductor normally grounded through
-, snid receiving system, g sending - key. and

5 ¢

‘65 ‘means operated by siid key for guccessively | and receiving apparatus,

8‘Ph SYStem, 8 tra;nsé'

_said magnetically-operated device.

‘binstion wit

short-circuiting said receiving system, there-
_ said elevated con-:
_ductor, and developing electrical ‘dacillations

by directly’ grounding.

in said transmitting system. . :
16. In a space-telegraph system, a trans-

mitting system, & receiving system, an ele-

| vated conductor normally grounded through

said receiving system and means for succes-

id elevated
conductor, and creating electrical oscillations
in said transmitting system. “ ’

17. In’'a ‘space-telegraph. system, ‘a trans--
‘mitting system, 1vi

4 receiver, an elevated .conductor, means

associating said receiving system therewith,.
‘8 sendin

-said _s_eng
“ing said receiver' inoperative, short - circuit--

device;. and apparatus operated by
ing device for s
ing ‘said. means and energizing said ‘trans-
mitting system.. . s L

018, In'a spacfe’—télegfaﬁh system, & 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,
-“transmitting system.

and .. energizing said
19. In a space-telegraph system, a trans-
mitting system, a Teceiving 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-
ddctor. L '

20.. In a space—telve'grdph’ syét,em, 8 trans-

mitting_system, a receiving system, a¥iele-

7.

successively. render-.

70

 sively short-circuiting said receiving system , )
thereby directly  grounding said-

a receiving system including

8of :

85

90

95

10¢C

short - circuiting said receiving system: and |

10 5:-

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

21, In a space-telegraph system,

the éom-f' '

bination with a transmitting and receiving .

system-at the same station, of means con-

trolled by the sending device of the trams--

mitting system to short-circuit the receiving
system during the time. of transmission of
each signal element. -~ . oo

- 22, In a space-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. .

93 Tn a space-telegraph system, the com- -
‘transmitting and receiving ép-
‘paratus at the same station, of an elevated
conductor associated with said transmitting

a sending device,

IIS_

120

125

£30
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and means operated by said sending device
for protectimg said receiving apparatus by
short-circtliting the same during the opera-
tion of said’ transmitting spparatus and

5 means for indicating to the transmitting op- |

erator, during the time mtervals between his
signal elements, that ‘a receiving operator at
. another station is sending a sighal.: .
24. In a space-telegraph system, an ele-
1o vated conductor, a source of electrical oscil~
Istiond, means associating said elevated con-
ductor and saii source of eleetrical oscilla-
tici:-, and & receiving system serially con-
usoted with said elevated conductor between:’
15 the lower end of the aforesaid means and the
earth connection of said elevated ‘conductor.
. 25..In a space:telegraph ‘system, an ele-.
.~ vated conductor, a source of electrical oscilla-.
' tions, means for inductively translating the
20 energy. of said electrical oseillations to ‘the
said elevated conductor, and.a receiving sys-
-tem . serially comnected with said elévated
- conductor between the lower exd of the afore-
said means and theearth connection of said.
25 elevated conducter. - -
o 26. In a”space-telegraph system,-an ele--
- vatéd eonductor, an oscillation-eircuit, an in-.
duetance inclided in said elevated condue-
tor, an induetance included in said oscilla-.
30 tion-cireuit, and & receiving system serialty
-connected with said elevated conductor be-
tween the lower end of the inductance whieh
g included. in said elevated conductor-and

. thé earth conméction of said elevated- con- |

33 ductor;: . LY R e
©.21-Tn a space-telegraph’ system, an ele
: »-;_;’vgc'ed__tmﬁsmitting—'conductéx"vsystjem, 4 re~

ceiving system connected theréto at a. poiat |

- which duribg transmission’ has practically
40 zerv potetitial to grourd, g sending “device
- .and mesns controlled thereby for connecting
said receiving systen to said elevated transs
mitting - conductor,  system'. “between ‘two |
points across-which there exists 4 practically -
45 zero difference,. of potentigl during transmis-
ToSIOm. D T e T
- 28. In & space-telegraph system, an’ ele-.
" vated conductor, means' whereby  electrical

..oscillations ‘may be’ developed therein. and.a |-
59 Teceiving system serially cotinected with |

© .isaid elevated ¢onductor between the earth
tion of'sizid means therewith. . S
29." Tn & space-telegraph: systeni; an ele- -

ed conductor, nieans whereby _electrical
+oscillatiotis may be developed therein, & re-:
- ceiving system serially conmiected. with sai
. elevated conductor betwesn: the’ earth’con;
~ nection thereof and the point of association
6o of said means therewith; and mesus for pro-
tecting said receiving systeni during thé de-
velopment of-oscillativns‘in said ¢onductor:

-~ 30. In a spaceé-telegraph system. :anele-
vated conductor, g -oscillation- producer,

65 means associating said  oscillation-producer

(913

840,

| syster,

_ ° _ ¢ earth | ceiving System, s sending device and.means
- connection ‘thereof and the point of agsocia~

| with said elevatéél conductor, and a récéiv-

! ing system serially conmeeted with said ele-
 vated conduetor between said means and the
earth connection of said conductor. ,

31. In & space-telegraph system, an ele- 70
 vated eonductor, “am- oscillation - produeer,
‘means associating said oseillation-producer
- with said - elevated -conductor, & receivin
- system serially connected with said elevated =~
| conductor between said mesns and the earth:. 75
- connection of said eonductor, and means:for .

' protecting said receiying system during the
-operation of said oseillation-produeer. - -, .
.32 In & space-telegraph system, am ele- - -
vated conduetor, means .whereby electrieal 8o
oseillations may be- developed ~thereim, a
_sending device controlling -said means, 8 re- -
eelving system conneeted between the earth - -
connection of said elevated eonductor and
the point of assoeiation of said means with:
said conduetor, and means eontrolled by the
said sending device for conmecting said ele- .
vated conduetor directly to earth and shert- - -
citeuiting said receiving system. =~ .-
. 33. In a space-telegraph system, an ele- go
vated conduetor, an oseillation-produeer, a = .
sending device controlling said oscillation- .
producer, means assoeiating said oscillation-
producer with said elevated conduetor, a re- -
ceiving: system eonnected to said efevated o5
conductor-betweern said means and the earth ™
connection ' of ‘said: conductor, and. mearns
.controlled by said sending deviee for con- -
necting -said elevated ,eongucﬁor_{direetly to
earth’ and- short-cireuiting “said receiving 1o

85

.34, In & space-telegraph system; an ele—
vated eonductor, an inductance included in' -
said elevated conductor; & receiving system’

- serially - connected - with said elevated- eon-< ldé

ductor between the lower end of said induct-
-ancé and thie earth connéetion of ‘said. con=. - -
' ductor, means associated with said induct-,~ - A
‘ance for developing electrical oscillations in -

said elevated conductor, and apparatus for 11c -

| protecting said receiving system during the = -

-development of oscillations in said elevated
 conductor by said means. . . . 0.
35, In_» space-telegraph system, an ele-
‘vated transmitting-conductor: system, s re-. 115

‘controlled thereby for - contiecting said ré-
ceiving system to said elevatéd trafsmitting-- -
nctor system between two points across - .-
ich there exists o practically.zero differs 120.°
e of poténtial during transmission,. = .-

. In a space-telegraph: system, an-ele-- ' .
ated trabsmitting-conductor system, a TEes .
iving'system, one terminal 6f which ig con-

-nected to seid fransmitting system at & point
baving pragtically zero potential to’ground,

a sending device and means controlled thare- -
by for’connecting the other terminal of said - -
‘Teceiving system to said elevated transmit-

1‘25_ jb

ting-conductor system at a po; ut which dur-

130




i0

15

£40,908

ihg transmission has practically zero poten-
tial to ground. S ,
37. In a space-telegraph system, an-ele-

vated transmitting-conductor system; a Te--
celving system .and means connecting the |

terminals .of said receiving system. ‘during
transmission to said elevated transmitting-

. conductor. system at a point which during |
transmission has’ practically zero potentia

to ground. 1 L E SR
138, In a- space-telegraph - system an ele-
vated transmitting-conductor system, a re-

ceiving system, a sending'device and means

controlléd thereby for connecting the termi-
nals of said receiving system during trans-
mission to said -elévated transmitting-con-

_ ductor system at a point which during trans-

mission hag practically zero ‘potential to

. ground.

20

39. In & sp’aceétélegraph system, an ele-

" vated transmitting-conductorsystem, a send-

‘ing device, & receiving system. having’one
terminal connected to said elevated trans-’

.30

‘mitting-conductor system at & point, a con-
_duetor of  practically
“necting said point to earth, and a conductor

zero impedance con-

of practically zero impedance controlled by
said sending device for connecting the other
terminal of said receiving system to the afore-
said point..- SRR

. 40. In a space-telegraph system, an ele-
vated conductor, a source of electrieal oscil-

lations; means associating said elevated con-
~ductor -and ‘said source .of electrical oscilla-
35.

tions, & Teceiving 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

40
45
56

"55

‘and means controlled thereby for short-cir-

cuiting said Teceiving system.. . ..

41. In a space-telegraph system, an éle-
vated conductor; a source of ‘electrical oscil-
lations, means for inductively translating
the energy of said electrical oscillations. to

said elevated conductor, s 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-
trolled thereby fof short-circuiting said re-
ceiving system.. . - . o e

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

tor, an inductance included-in said oscilia- |
_ tiom-circuit, a receiving system connected to

- snid elevated conductor between -the lower

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

6o

43. In s 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

65

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-
ceiving system. - B

" 44, In a space-telegraph system, an ele-
vated  conductor, an oscillation-producer, a

sending device controlling said oscillation~

producer, means associating said oscillation-
producer with said elevate conductor, a re- .
ceiving system connected to said elevated

70

75

conductor between said means and the earth

connection of said conductor, and means con-

cuiting said receiving system.

3o
trolled by said sending device for short-cir- -

- 45. In a. space-telegraph .syster'n, a re-

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

1 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

automatically putting said system in condi-
tion for transmitting b
means when said sending device is in another
position: ' oo

46. In a space-telegraph system, a re-

- ceiver, an elevated conductor, means asso-.

ciating said receiver therewith, a sending de-

‘vice and apparatus operated by said sending

85 .

90

v short-circuiting said

95

device for automatically putting said system =

in-condition for receiving by grounding said
olevated conductor through said means when
said sending device is in 1ts normal position
and for automatically putting said system in

-condition for transmitting by short-circuiting
said means when said sending device is 1n 103
-another position. :

. In testimony. he:
subscribed my name this 15th day of Novem-
ber, 1905. - g ’
- SEWALL CABOT.
.Witnesses: . - :
W, D. MEELER,
Gro. X. WOODWORTE.

Ioc

whereof I have hersunto



