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To dll whom it may concern: .

~ ‘Beit known that I, SEWALL (Lex,'BO@-‘,' a ci'-ti-'-;' ‘having reference to-the drawings which ac-
e of the United States, and a resident. of | company and form a part of this specifica-

Brookline, 1n the county p_f-No_rf;;ilkianﬂ-St”&te, ‘tion and in which the'same reference charac--

5. of Massacfiusetts, have invented a new. and | ters are used to designate like parts in the
useful Tmprovement in Space Telegraphy, of: several figures. - . o

. which the following is a speeification. - = - In the dr_a,mngs,f]?‘igt}re: 1is a,'diagfam_rei)-

HUSETTS. ASSIGNOR TO STONE

% My’ii,i‘feﬁtidnz may best be understood by © -

55 .

6_0

- My invention relates to the art of trans-. resenting arn organization of apparatus and

L

 mitting intelligence. from one. statlon to an- | circuits whereby the objects of my inveption

1o other .by .means of electromagnetic- waves: may be carried into effect. " Fig. 2 1s a plan

7 witheut the use of.wires to guide the waves | view of one form of key and assoeiated appa-.

“ to their destination; d@nd it relates more par- | ratus which in practice I have found well
.. ticularly to a complete system fg:p't.r_ansm}t-_ | suited for performing in the desired order the

ting .and receiving such waves. . -

~ provide a system whereby the well-known in'Fig. 2 with the contact device for ¢ontrol-
“operation of breaking’ such-as used to-day"| ling the relay » omitted for the sake of clear-

in wire-telegraph traffic, and especiallyin du-| ness. Fig. 4 is a section taken on the line 4 4

L]

- plex and quadruplex systems, may be ap- .of Fig. 2 Jooking in the direction. of the arrow
‘20 plied to the handling -of _Wireless—tﬁellegra_ph and showing in end view the contacts for con-

©  'With thisobject in view my invention com- | on the line 5 5 of Fig. 2 looking in the direc-
- prises a recelving system connected to an ele- | tion, of the arrow and showing in end view

" - [ ] [ 3 "

. vated-transmi

25 point which during the operationf the trans- | sponder inoperative. when the key is In ab-

DY -

" mitting system has practically zero potential | normal position. - Fig. 6 represents a view
‘ ' 80

to ground; and it further comprises a key pro- | similar to Fig. 5 and shows a modification of

_ and 1) .| series of tunctions - hereinbetore set forth.
iz The object of the present invention is to | Fig. 31s a side elevation of the. key shown

vo

|"trolling the relay .. Fig. 5 is a section taken™ -

75

tting-condyctor. system at a | the ‘contacts for rendering the oscillation-re-

“v.ded with means whéreby at the commence-- the means whereby the oscillation-responder.

- -ment of the downward movement of said key | is rendered inoperative during the abnormal -
30 the receiver-is'rendered .mnoperative, the re- | position of the dending-key. Kig. 7isa dia-- "

- celving system 18 aﬁtomaticaﬁ_llykshdrtia_ircui't—, oram represenfing an organization of appa-
- edjand the transmitting system1s éonnected | ratus and circuits whereby the hereinbefore- -

. to earth, thereby automatically putting said | stated objects.of my invention may be car-

. trapsmtting system' in-condition for. trans- ried-into effect. = Fig. .8 is a view similar to
__.35--nﬁt'ting,.;_Whe_,i*-;e'by at the completion of the ‘Figs. 5 and 6 and shows a concrete embodi-

~% downward movement of said. key: the ‘said ‘ment of the means diagrammatically shown

-

I, ~ transmitting system 1s energized;wh ereby ‘at. in- Fig. 7 for rendering the oscillation-re-

ru -

the commencement of the.upward: move--| sponder inoperative during the abnormal po-

~ ment of said key the transmitting system is | sifion of the key, and Fig. 9 is a concrete em-
4o deénergized, and, finally, whereby .-subse- bbdiment, of the.devicé convéntionally illus- -

90

quently- to such desnergization the receiving | trated in Fig. 1 .for disturbing the electrical |

- gystem is put in’ condition: for receiving by | equilibrium of the sonorous circuit S C I,.-
- disconnecting the transmitting system-irom | In the figures, C €'.C”” C”;C", (""" are con-
. earth; automatically opening the short cir= | demsers: .0 . oo oo
45 cuit around the Tecelving system; and ren- - Lis an inductance-coil. ..~
" dering the Teceiver operative.. .’ e+ Mis a trapsformer whose primary and se¢-

"TFor the purpose of more fuily disclosing | ondary windings I, and I, are preferably so.

106

.y invention I have lustrated and shall | spatially related as to produce a transformer

- particularly describe several specific enibodi- | of large magnetic leakage. The spatial sep-

so ments thereof, although it 1s to be under- | aration is herein'shown for the sake of clear-
stood that I do not, limit myself thereto, for | ness as a transverse separation, although in

 my invention is capable of many other em- § practice. the.separation 1s axial. ‘M’ 1s:a
- bodiments,. - T - | transformer. adapted to raise the potential -

10§



~ secondary windings I, and 1", are preferably
- 5 so spatially rélated as to preduce a trans-
. former of large magnetic - leakage.. Here:

- aration, although in practice the separation
10 AN
. Ds ¢ are spark-gaps.

a ,ilumber of .conductors. |

15

. indicating device. " .. L
‘R 1s a resistance forming with the battéry

- In wireless or space ﬁQlﬁgr&PI}Y: asin teleg-

30

40

~ In wireless telegraphy the peculiar difficulties

45

50

. fore-stateéd -objects by ‘medns of .3 sending-

55

- sending device performs a series of functions.

.- ing the responder inoperative st the begin-
0o
- leally short-circuiting the receiving system

-and "connecting the transmitting system to
ground, and then .closing the power-circuit.

63

. P 1s an oscillation-responder of any suit-
‘able kind and herein illustrated as an electro-
lytic-cell the
- electrode.
20; )

~the transmitting operator—that is-to say, if

 the transmitting operator of thefact so:thst
~ the latter may repeat that portion .of the
~ message which the former failed to ‘under-

-transmitting operator has finished sénding
‘the message and then notifying him :that o

o ,plishé’d" very simply in-a manner well known.
- to those skilled in the-art of telegraphy; but |

- well as the differences ‘between said circuit
- ness of thie oscillation-responder, render :the

far as 1 am advised, no.system ‘has yet
- beendevised whereby such:operation may be.

. N ‘fmprlesseél upfm | 1ts pfifn;éry _Windjxig I’ . to a
. very high potential in its secondary windin

1% - M'.1s a transformer whose primary and

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

is preferably axial.

LS
1

- V. is a;vertical consisting of one or any’

K E’ are earth connections.

I F are fuses. - :

anode of which is a Wollaston .

| ?'._[‘ .-iS.,-& t@l@phone Or Other Slﬂt&ble Slgll&}-

Band adjustable contact k"’ a potentiometer.

ra}fhy by connecting-wires, it is often desir-.
able for the receiving operator to interrupt

the Yeceiving operator should fail ‘to uhder-

stand a portion of a message it is desirable’
that he should be able immediately to notify

stand instead of having to. -wait ‘until the.

portion.of the message had not been under--
stood.” "In wire telegrap .
veloped in the practical operation of the du-
plex and quadruplex systems, this is accom-

& o " :

Involved in arranging the circuit eonnections
In -transmitting and recetving systems, .as

connections, and -also the. extreme sensitive--
operation.of breaking mere difficult; and, so

effected. . In all the embodiments of the
resent invention I accomplish the hereinb e-

auxiliary mechanisms whereby the key or

in & definite order; - These are, first, render-

ning of the downstroke of:the key, automat--

In that embodiment of the present. invention

hy, especially as de-|.

840,008

1 .
- .

L

-1n whieh it isincluded, while in t

-ceiver.1s rendered inoperative by .physically

intention to limit miyself. to the particular

celver.

1ng, and -the clesure of the contact %,

ting-system now being:eonnected : directly to

-transformer M’ -and the. contact &/, thereby

| current developed in the primary I, is trans-

shown in Fig. 1 the receiver or responder is:

L

b

'
[RERTYEL L)

| separating the parts thereof. By the phrase
‘“rendering the Teceiver inoperative’ as used -
1in 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-

or successiveall-that is necessary being that "
they oceur.prior to theclosure: of -the. contact
k’-and -the consequent energization <of.ithe -
transmitéimg-cireuit. The closure of the cir- -
| cuit 7B ‘k-at:the ;point k energizes therelavy =
“7:and-causes the armature ¢, pormally held
againstits back-stopd, toclosethecontactk’”’,
‘thereby-connecting the transmitting system -
to ‘earth -at B 'aend automatieally short-cir=
cuiting the receiving system: The fransmit-

earth, the receiving system -being short-eir-
‘cuited, and the ecircuit of the ‘récetver being-

opened, thesystem is'in condifion for trans-
mitting, and the further -depression .of the
1 + )  key K effects such transmission by the.clo--
key or other sending dévice provided with | sire of'the circult:containing thesouree of en-
¢ rgy <A, the primary -of.the highpotential

| | _ | at embodi- -
‘ment-of my invention shownin Fig. 7 the re~

70

- |-ous that although I-have described in this ! 5 |
specification only two ways of effecting this =
| result-many other ways will readily occurto..
-+ | those skilled in the art, so that it s'not.my .
. PR
‘means-disclosed for rendering the receiver in-
- aperative as aforesaid, since I'consider any -
suitable meens within the seope-of my inven-
tion. ' It is:to be:understood that although T
have herein'shown for -the purpose of more
| clearly illustrating my invention one.particu~:
lar form of oscillation-responderor receiver-—
nameky, anelectrolyticrecéiver--mevertheless .~
| my1nvention is:not lilited initsuse toasys- -
‘tem provided with such &receiver; but may ‘g0
be used in connection with afy:suitable re-. -

Referring now particularly:te Fig. 1,upon .
the depression of the key K for the purpose” - -
of sending -a signal the first -operations. ef-
Tected:-are the separation df the twoecontacts, "
“which.in the normal position :6f the key-are -
closed at £”, and the opening of the circuit %’ - -
I, B W:T k"' thereby rendering ‘the re- -
-cetver P Inoperative orineapable of resﬁ_ogdﬁ 10

5 .

foo.
shown es:a screw coperating with & spring. = .
These 'two operations may ‘be simultaneous "~
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[ such-closure of the contact k'’ the:alternating

rz5.

“formed ‘into ‘a ‘high-potential current in ‘the - .
j:secondary 1’,, and ‘such curfent-cherges-the.
-condenser C to a corresponding high poten- .

 tial. ~ The discharge, of said condenser across
the gap S-develops high-potential high-fre-
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g 767,984 the windings of the transformer M-
are so spatially related as to render the somo-

. '840,808 :
qilrl_bncy éloctrical oscillations in the sonorous |

- harmonic 1n form if as set forth in United .

These oscillations are simple

States. Letters: Patent Nos. 714,832 and

rous circuit the equivalent of a circuithavinga

. single degree of freedom. While such rela-

- tion" between the windings of said trans- .
former is preferred, it will be understood that
. -my.invention is not limited thereto, but is

capable of application to any system irrespec-

1O

tive of the form.of the oscillations developed

therein or the waves transmitted therefrom:

-

At the point o the receiving system 1s con-

. . nected to the transmitting system:. This re-

20

ceiving system for the purpose of more
clearly illustrating my invention 1s shown as -

embodying the system of circuits described. |
y 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 Ire-'|
quency. to which the resonant receiving-cir-

 cuit 17, 0", is attuned. It will be noted that

3¢

‘system is a point which. during the operation .
of the transmitting system has practically
zero potential to ground, because during
'~ transmission this point is connected to earth

the point of connection of the recelving sys-
tem to the elevated-tfansmitting-conductor

by a conduector of practically zero impedance,

80 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 E.o’-t o

L I, V, there'is developed between the points

0 o', which form the terminals of the receiving

 system, practically no difference of potential,

45

or at least hot g sufficient difference of poten-

tial to damage delicate parts of the receiving |

- apparatus.- So-far as I am aware no com-
‘bined transmitting and receiving system has
—heretofore been devised in which the réceiv-

50

system at a point which during transmission |
- has practically zero Fotenti’a;l to ground, and

: nt feature of my 1nvention,
‘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
transmittingand receiving systems, the char-

55

ing system. is-connected- to the transmitting

this, being a salient

“acter of the receiver, or the character of the

Ho

. to its full"extent for a sufficient length of

means employed for rendering the receiver-
- .1Ino 1ve du _ o
- ‘When the operator has depressed the key.

erative during transmission. . -

+

time to produce the desired signal element,

65 the key 1s allowed to regain its normal posi- |

able interval of time after the opening of the

of the aforesaid contact k', thereby un-
Lgroundin%
tomatical

‘tion and the following eycle of operations1s

effected: First the contact &’ is opened, there- - =
by deénergizing the transformer M’, and, =
‘second, the contact k is opened an appreci-
L1 . LLE 70
contact k', and accordingly the armature ¢ of
“the relay r, which may be a sluggish relay,

s retracted against its back-stop an appre--
‘ciable’ interval of time after the opening-
| 75
the transmitting system ar.d-au- =
y opening at the point &’/ the short -

circuit. around the receiving system. The.
object of making the relay r sluggish in its 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-

80

trical movement in the transmitting system - -
before breaking its conneetion to earth. Si- .
‘multaneously with the deénergization of the 8s
relay 7, 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 receiving operator at the distant station
is signaling ‘‘break.” Said receiving opera-
‘tor having failed to understand a portion of -
the message transmitted to his stat.on:de- -
presses his sending-key immediately ‘upon
100
of a message and sends a predetermined sig-

such failure to understand a, word.or portion

90

95

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 whieh pass to earth- K. 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~
‘tions are of such frequency that for them the
“elevated-receiving-conductor .system V I, o
L I”,, €" o K has zero reactance, so.that

105

I10

113

currents of relatively large amplitude are de- -

veloped in the resonant receiving-circuit and.
_create at the terminals of the.condenser C”;
& sufficient difference of potential to cause
the oscillation-responsive device P to respond
‘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 -
‘his transmission and receives from the re-
ceiving operator instructions. concermng the:

120

125

repetition desired by said recelving operator..
If: the oscillations created :in the-elevated .

distant receiving-station, whose operator, de- 130

-conductor by the waves.sent out, from the . -



down, 1t 18 ﬁbmaus that sach @sc:tillatmns will

" not, effect the operation of the receiver P;

io.

- capillary .tube and having

but it will be observed that as soon as the kﬁy

‘is again in its normal p0$1i:10n the oscilla-
" tions will affect the receiver, and the transs| |
~ mitting operator will then. receive the br@&kﬁ .

signal and cease to send.. -

“The device W in Figs.'1, 5, 6, and espeelally
in Figs. 7 and: §, 18 known in the art as the
“Wollaston anode’” and consists of a wire,

inclosed in &
1133 end : surfa,ce

ed platinum- Wollaston wire,

15 only exp@sed to an electrolyte contained in

the cup of the receiver P. ‘The construction |

of this Wollaston anode néed not further be

o Speciﬁed herein, inasmuch as full directions’

20

- sophical Transactions of the
London, volume 91, Part IT; pages 430

for making the same will be found in a gaper
by -Dr. William H. Wollaston in the Phalo-
Royal Society af

- 432, published 1801

- ated devices whereby the aforesaid’ cycle of’
- opera,tmns ma,y be effected. :

2,118 8 hase contammg?

1 shail NOwW descrlbe one ssyeciﬁc embadl-
mient of the ke.

Rieferring to Hig.

- the bage-plate 2 of the key, which is pivoted

30

to the standards 2’ by the screws 3.3 in. the
- usual manner.
at one end with: a finger-piece 5 and at the

The key—&rm 4 is provided

. other:end with .a contact member 8, made,
 -preferably, of silver or other metal whose va-

5. por 18 non-conducting. For the purpose of

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

' Gpﬁmtes, has beﬁn omitted from Fig. 2 and
‘18 shown in- Fig. -3

piece 11, which is mounted upon a standard
Sup-

40
190, seeured to the base by

3 supported from a’cross-

screw 12.
rted by and pivoted. to the standards 13

R ‘_'_13" is 8 rod- 14, preferably of msuiatmg mate-
- rial; .carrying a projection 15, which is pro-

45

vided with an ad;;ustmg—screw 16, the end of
‘which rests upon the key-arm 4. About

- mudway  between’ the st.a,ndards 13 13" &
- screw 17, carrying an adjustable weight 18

GO

 strips 19 and 20.are held in contact with the

55

| 1llustra,t1nﬂ' the Invention the cont&ctvstmp |

60

18 passed through the rod 14, Whereb the

serew 16 is held in contact Wlth rod 4 and the

plates 19’ 20’, respectively, which coanect
with the osclllatwn-resp onder by the con-

ductor 21 in the one case and by direct con--

tact in the other, as shown more pl&uﬂy 1n
5..  For the putpose of ‘more’ clearly

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
- 2.is an adjusting-screw 23, codperating with

the member 24, which earries one member of
the oscillation-res onder—in the present-case

. the anode or Wollasten electrode of the elec-

tr olytio recewer—-—f@r the purpose @f effect,mg

K and auxiliary or assoei-|

-

| block 25, carrying a standard 26, upon which
another block 27 is held in ‘adj ustéd position .
_ The block 27 carries two -
; pm}ectmns 28, between which is pivoted by
| pivots 29 a bent lever 30, one end of which: *
| rests under the key-arm 4 and the other end

its cooperating cell.

the contact-strips 19 and 20 with the ad]ust-
able resistance

| of the strips

very large as compared with the sﬂv-er—-craat— ‘

 been amitted from Fig. 3
simplifying the drawing.. Mounted upon the

by the screw 31.

‘plate 33 with the bindi
conductor 32’ connects the screw 32 to a

2.) As

same time or shortly after the strips
20 have opened the cﬁ‘cmt of the receiver P .

silver bioek.or. coﬂtaot member 9

sites i:o bmk are so ereated when the is:mf is 1 8. wiatwe mﬂmm@m heﬂ;wﬁen smd anode and
- The connections shown .

m Figs. 2.and 5 and m.a,rked “To R’ connect

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

_7'0"

slight depression of the key K the rod 14 will

| be rotated about its pw«@ts and the contacts

tentiometer, an operation which in purely

lation-responder P,

~ In that particular embodlment of my in-
 vention shown in Fig. 2 the means whereby
| the grounding of the transnlttmg system and
‘the short-eircuiting of the receiving system

are effected is shown in plan view at the up-

_ 19 and 20 with the plates 19”and
20’ will be broken, thus breakmg the connec-
| tions of the @80111&1;1@.{1“1 esponder with the po-

75

| dmgmmmatm form is illustrated in Fig. 1, in '
| which a very slight depressmn of the key K
opens at the pomt k'’ the circmt of the escll-'

80

per right-hand corner,of ¥ig. 2 and in end -

{ elevation in ¥ig. 4, &lth@u h said mean ghas

or the purpose of

9.0

base of the key near the end of the arm 4158

95

of which carries the c@ntﬁ,ct——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 e:onducter 33 connects said

bindin g-post 32", (Shown in Fig.
indicated on Fig. 4 and on Fig.2, the binding-

pastE 32" and 33" are connected to the relay
r.. By

may be made to ¢ontact the plate 33 at the

19 and

-post 33”, and a

105

suitably adjusting the height of the I
block 27 1t will be vamus that the screw 32

110

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 dm,gram-

matically in Fig. 1. by the contact k Detween

8 screw inserted through the key and a

erafions is effected when the key has been

fully ‘depressed and the silver block OT ¢on-

tact member 8 brought into contact with the

tion indicated in diagrammatic form in Fig.
1 by the confact &'. 1t will now be beous
th&t as the key 1s brought to its normal pos

tion by the spring 6, adjusted by the ﬂcrew

115 -

spring. The last of the aforesaid cycle of op-

120

, AN Opera-

6, such normael p031t10n being determined by

the screw 7, the contact member 8 leaves 1ts

Qooperﬂtmg member 9, the arm 4 by striking

the mner end of the lever 30 causes the con-

£30.



- or afterward the receiver is connected
“circuit by the strips 19.and 20. -~ - 7

10

840,908 .

A 5

taldt-'scll'e'w 32 tb_: Iéave'its_ plate 3.5, '"tﬁerebjfi”is--(ilo.sed.- Tt will be'notéd 'tha;t? the é{tmté;ct-

deénergizing the relay.z, and simultaneously

L : .

- Tt-i$ not necessary to empioy two -éoi__lfaiét-
Strips '

5; a spring contact-strip 35,

" to a staridard 36"-and raised:so. as to break
- contact between the screw 36 and:its cooper-

. ating" ﬁila;teﬁ?,’ ¢onductively 8¢
' cell: P by means of- 8 projection:34, ‘Tig-.
‘idly- attached to the rod 14. In - such case"

1 5. Q. -
" one terminal of the potentiometer resistance

. the ce

‘connected to

and the other terminal théreof is connected
- 'to the contact-strip 35, DT
20

T
Ll

"It will be obviotis that many other simple

A,

inechanicil -expedients may . be devised for

~ rendefing" the -receiver - or - oscillation - re~

' of the latter will separate said terminalfrom-

sponder inoperative by  slight movement of
the. sending'key.  For example,. as shown.

diagrammatically in Fig, 7, one.te

" its cooperating riember. -In Fig. 7. the cir-

3¢

“cuit of the:

etephona T

- 1
Ll am
+ . -
[ ' .

L "\ . !'E ~

- same as shown jﬂfs;Ei%;;l; ‘with the exception

. that the condenser-(

" omitted in Fig: 7. - The function of this con-

_— : di nser mFlg
35 oapacity. Ot
- phone T and

 cillations~which | pass” through the cell T'..
- Such shunting-condenser-C'"; however, 1snot-

40

" tentiometer resistance R-have such large dis-
~ tributed cipadity: asto offer but small 1m-
_pedance. tooscillations “of -the frequencies:

45 7
“is'shgwm:one .
‘ments whereby - the- arrangement shown 1.

_ ion 38 is secured. to the bar.
14 gnd carries at its extremify one member

 diagtam 1n Fig.
50 14 its-ext _
" W of the recéiver P. - Asindieated in Fig. 8,
the terminals of this receiver connect with.

55

L]
-

capacity.

) 'I -
1.‘ - L |

oy - 3 L]
1

essential; because/the’ telephone T-and po-.

. - T,

~employed in'space telegraphy.. .. - 7
- In Pig: 8; whichis'a view similar to Fig. 6,
f the many mechanical embodi-.

-

In Fig. 8 a projection 38

L] r -

“ the potentiometer resistance R, asin ¥ig. 6.-
"~ AS will be obseryed, theé transmitting sys-.
' 55..tem shown in Fig. 7 is'substantially the saxe

a8 ‘that shown in Fig. 1, the difference be-

“i-tween the two figures residing in the.means

6o

.. whereby the -transmitting-conductor 1s'con-

" nected to earth.and “the receiver 1s rendered
inoperative prior-to the energization of the
transinitting system.  In Fig. 7 the elevated
 conduector is connécted to the contact-screw |

i’ on’the key K, and this contact-screw and
its codperating spring connect the transmit-

' ting-_-comluctor to earth when the c'on_t.a,.ct k'

to its

19 and 20 one on. either side of the re-.
ceiver, for, as shown in Fig. 6, which 1sa view
‘similar to Fig. _
which ‘may- be provided with an adjusting-
screw 36, may. be rigidly attached at one.end

" of the recéiver P may bo adjustably attached
o the key, 0 that the first slight movement.

ind ‘recerver P is the
7 of Fig, 1 has. been
Fig. 1 is to add to the distributed
of the circuit, containing the tele-.

oné ‘T and resistance R; 8o as toafford a.
- path of small impedance to the electrical os-

'T

.

|'nection

-
L]

I'cuited between the“points o and o

|'mto’the desired shape by. working an ordi-
ry-zinc by means of a hand-tool.

-
=

i

L =
+ -t

1
]
b
.
-

seréw. ¢ and its cooperating spring perform.
the functions of the relay-armature t and 1ts.
| cooperating -centact. Further, it will be
noted that, as in Fig: 1, there exists zero dif-

o

ference of potential between the points o and

o

o', which form the connections of the receiv- . . .

ing syste r; and that the point o, at
recelving system ‘
‘transmitting-conductor system,

which during transmission has

), at which. the "
is connected to the elevated .
~is. a pomt
) practically
zeéro ‘potential to ground. -In-Fig. 1 when
‘the key K is in its normal position the path-

75

of the oscillations developed in the elevated . .

Teceiving-conductor system: by electromag-
netic waves consists o

the vertical V, indue-.
|'tance I,, point.o, inductance Lj -parallel

.80_ .

branch circuit, point o, and. the earth con- -

cwit, point o/, and the earth connection E.

tion E, and in Fig. 7 such path consists of -
the vertical V, inductance T,, contact-screw.
¢ point ¢, inductance L, parallel branch ¢ir- -

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

is short-cirouited bétween the points 0 ando’ 9o

'by the armature ¢ the path of the electrical . =

-oscillations developed in the elevated trans-. -

mitting-conductorsystem is VI, 0t k" " E,

sition and the receiving systew. 1S short -Cir-
by the

1S‘=*V12i"0 o B

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

T

‘hary batte ,

™

‘gap is conmected to one terminal

and in Fig. 7 when the key is in sgnding o~ - -

.serew ¢ and its -copperating spring such path

I Fig..9 shows a preferred for:i of multiple-
“seriés spark-gap. (Diagrammatically shown
'in.Fig:- 1.y The electrodes of sgid multiple- -

100

'though -any’ suitable -material may - be-em-- - "-
éind-if of zinc they may be formed - -

105"

‘The members Z are placed, as shown, with. -
‘their ends Testing upon the insulating mem- .- -
bers 38, As indicated, one terminal of the .
of the séc-

110

ondary I, and to.the condenser C; while the:

[ a. T

other terminal 1s-¢o

nected to the second ter-. .

minal of said secondary and to the earth con-. -

‘nection B> Inorder to regulate the number
series spark-gap, I may employ’a rod 40, pro-
1 vided at one end with-a handle 41, of insulat- -
at the other with a spring-=<
. “mounted slidably in the -
standard - 39. -The advantages of .series

of the members 7 employed in the multiple-

ing material, and

contact 42 and

spark-gaps are well known; having been set

12¢

forth 1n United States Letters Patent No.
768,000 and elsewhere; but so far-as 1 am’'™ -

aware a multiple-series spark-gap has not

‘before been used. Such gap is highly ad- 1
vantageous for the purpose of affording-as
_ i , for the spark.

be desired, and thereby reducing the " -
to electrical oscillations initiated =
36

large a number of short paths

as nay
resistance

a

“in the sonorous eircuit by the first discharge



IO

of: the condenser aCross. the gap. The- ad-|
va,nt&ges of using zine-are.that it absorbs the:
oxygen from the nitrous acid created by the
spark-discharges and fixes it and: alsa that

5. 1ts* vapor..is non-condueting, ‘or;" in other:

Words a gap hawmg ZING electrodes is a-NoN-
&rcmg gap:

The condenseI:s 64 C, ’shunted by the oaps
 s'¢" and having then' middle plates connected

to earth 't e ¢ respectwely, and.:the earth |

- ~cennectmn B’ are-protective devices which,

| 1_5

| 5
3,0
35

40

in; econnection with the fuses F F, , protect the
paratus from. excessive. tensmns 1D 8-maf-

- ap
ner that will be ebvious.” .

~Although for the purpose of more clearl
‘disclesing my invention I have descrlbedr

with great partlcul&rlty several specific sys--

tems of circuits and several specific mechan-

- ical.devices; it 18 to-be understosd that:I'do |
zo* not limit n*yself to any of said systems-or de-|
- vices; inasmuch: ag many modifications. may |

be nla,de therein: Wlthout departmg from the:
spmt of niy mventmn ' T
 Lrclaim—-

1 In a space—-t’elegraph System an ele-'
~ vated transmitting -conductor system and a: |
[ receiving system

nected‘tiereto at a point: Whlch during trans--|

aving its terminals con-

- mission has pr&ctlcally zero potentla,l to- |
ground ' -

2. I g spa,ce—telegr&ph system a receiver, |
associgting.
smd receiver therewith, a sending device and:
" apparatus operated by smdfsendmg devlce for |.

an eleva,ted conductor,. means:

&utomatmally putting said system in‘condi~ |
tion:for receiving by grounding said elevated: |-

- cenductor through: ssid ‘means- when ‘said: |
. 'sending device is-in. one position. and for au-

- Yomatieally putting said system in*condition: |
for- transmitting” by short-circuiting said
‘means and thergby connecting

mg ‘device'is in another pos*tmn e
< In afspaee%elegm pir systern; a receiver,

45’ an elew&ted conhductoer,. means- associatin

" said-receiver therewith, a sending device- &ng

apparatus: operated: bV said' sending  device

- ;.;fm, &utﬁmameally puttmg said system in con- |:

- dition: for receiving:

' by grounding said’ eles

vated' conductor: th rough' said means when. |

" saids sending: device-is-in its hormal position. |
- and'for automa,tma,lly putting said:system: jn
- . condition for transmitting: by sHort-circuit- |

55&

ing:said means-and:thereby connecting said
elevated: conductor: directly to: earth when |
*said'sending deviceis'in another position;

4. In a: space-telegmph systeili, a receiver,

~an elevated' conductorn;. means a,ssocmtmw

o0

- said Teceiver themwwh

appavatus operated.- by said sending-key for

. sutomatically putting said'system; in condi-

 tion for receiving by grounding: smd elevated.

aanduct,ﬁ]*___bhmugh sgid means when« said
sendingrkeyds in.one position and for auto- |

‘saidrelevated. |
conductor directly to earth when sa,1d send-.

a-sending-key and |

_—.

‘ing-key is-in another position.

- 8.4_9;903;

“for trﬂnsmlttmg by short c:trcmt}ng S&ld"'l-‘ -
means and thereby connecting said-elevated
conductor directly to earth when smd send- L
mg—key is in another position: L
In a space-telegraph system, & receiver,
an elevated conductor, mesns asseciating .
said' receiver thereW1th a sending-key and -
apparatus, Gperated by smd sending-key: for =
attomatically putting said system:in condi-
tion for receiving by grounding said elevated 75.
conductor through' said  means- when said
sending-key is-in its-normal position: and for -
automatically ‘putting said system in: condl:-} o
‘tion for transmitting: By short-circuiting said -
‘means and thereby connectm said elevated: 8o
conductor directly to- earth.when: S&ld sendh

7o

6. Jn a space-telegraph: system a tmns- o
mitting system including.a power-circuit; a B
receiving - sv’stem an. e:ievated conducb@r 85a
means: a,ssocmtmﬂ* ' sg1d:* Teceivin system _
therewith, a: S@ndmg‘—key prowdedg with: de-
ivices for (:I@smg and opening: said: power-ciry
cuit, and apparatus operatéd. by said:send~" "
mg—key for automatically putting’ 5aid: Te- go
cerving system in. condition:for receiving by
grounding saidelevated: conductor: through'ar o
‘said mmeans when said sendmg key.is:imsuch
‘position that said power=circurt -is- 0penedg L
-and for &utom&tlc&lly putting said:-transmits 95 -
ting system:in condition for transmitting be< -
fore said: sendmg—-kay is in‘sueh:position:that: =
!said power-circuit- is: closed by; shorﬁ-clrcult—--
mg said-means and: thereby connectmg S&id
ellevated conductor direetly to earth. :

- 7. In:a space-telegraph system, at;mnsmiab-
ting. system: including means- for energlzZing:
‘the ‘same; a receiving system; an élevated:
conductor means’ asseciating: said: receiving"
system theremth a-sending. déviee, andiap=
paratus-operated: bv said: sending; devme for:
‘automatieally puttingsaid tmnsma:ttmg SYE-
- tem in condition for transmitting prior-to-the:
energlzaltlon thereof' by short:circuiting saidi
‘mieans and: thereby: connecting:said- elevated: n;o,
conductor dzreﬂtlv torearth:and: fon automab*-
“ically puttmg sa,ch receiving system in condi-
.tion. for recewving:subsequent. to:the deeﬂer;#
‘gization: “of . smg transmitting, systiern: by

IOO'

I 5 :.

grounding, smd_elev&ted condueter thr@ugh X Ish

‘said' means.. I
- 8. Ina spaca-telegraph systaeam a ﬁI’&IlS— ~-
‘mitting aystem, 8 TeeeIwing: sw;rstamhmcludmgj
‘a-receiver, an elevated: condiictor, meansias- ©
sociating: said: rteceiver therewith; and: appa- 120 -
‘ratus associatéd: with said tma,nsmztatmg and.
Teceiving: svsbems fop: rend@rmg sard receivier
ineperative;. . shwﬁ-clmmtmg said: - means;.
thereby dwe@’vly grounding -said. eleva.,md ,
-conductor;, and: then: meﬂg mng S.ﬁrld bra;ﬂs- 125
mlt‘bmg system.. .. < ~ ~ |
0y Invas spaaewtelﬁgmwh svstem,, aj- th aAns-
m1tt1ngt systieny, aireseiving system: meludmg
arecelver, an elevated: conductor; means:as-

"'x

35 ma,mmliy puﬁgnﬂ' smd system in candwmn | soelating: smd receiving: svetem: iyh?’ rewith; a 130
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'sending device associated with .Sa,id'rf‘.t'ansmit'- 1

L

ting and receiving systems, and apparatus
-operated by said sending device for render- |

. ing said receiver in_op_era,tive;'_shortécir(:f;,,itin '

L= |

said means, thereby directly erounding sal
elevated conductor, and energizing sald

~ 10, In u space-telegraph system, a trans-

transmitting system..

~ -mitting system, a receiving system including
{0

a receiver, an elevated conductor, means as-

* sociating said receiving system thérewith, a

. elevated conductor. .

- mitting system, a recelving system:including |-

" 20.areceiver, an elevated conductor, neans a5so-

"~ dition for '-1;I'a,llsnlitti]:l%1
réceiver..1noperative, S

sending -device, and apparatus operated by

said device for putting said system. in con-
by rendering said
ort.- circuiting said

L

r

11, Ty  space-telegraph system, a trans-

-

+.

- ciating said receiving system therewith, and

" elevated conductor; and then energizing said
transmitting system.’, o0 Lo
~.-12. In a space-telegraph system, & trans-

ving system-including |

associating: said receiving system. therewith,

apparatus associate

‘means, thereby directly. grounding said

mitting

system, a recelving sys

- a sending-key associated with said trangmit-

*

ting’ and receiving systems, and apparatus
Lo _ogera,te'dbjr“ said key for breaking the circuit
- 350t Lver

-+ thereby ‘directly

said receiver, short-circuiting said means,

“.1.13, In a space-telegraph system, a trans-

- 4c
& Tecelver, _ uctor, |
- associating said receiving system therewith,
" a sending-key and apparatus operated by
-'said system in condition
. 10T _ breaking the circuit of’
.. said receiver, short -circuiting said means
. ...and thereby directly. grounding said ele-
- - vated conductor. - .

50

" said 'key for putting
for transmitting by

mitting system, a recelving system including

4. Ina space-telegraph system, a trans-
mitting system, a recelving-system, an ele-

~ vated conductor, means assoclating said re-

-means for indicating to the’ transmitting op- !
~ erator, during. the tinie intervals between -his

i
I.
00
.- '
L -

vice

ceiving system therewith, a sending device,

and ,a%)pamtug.operated by said sending de-
for protecting . said. receiving - system

‘during the operation of said transmittin

system by short, - circuiting -said means an

- -

- signal elements, that.a receiving op erator at
‘another station is sending a signal. .
e 15, Ina space-telegraph system, a trans-
. ‘mitting system, a receiving system,

- vated conductor normally grounded through

-
e
. '

05

Al

‘said receiving . -system,-8 sending - key. and
means opérgted by said key for successively | and receiving apparatus, & sending device,

o tly grounding said elevated
Q.Ondu(;tor-J .andr then developmg BIGCtI‘iGEJ |
" .ogcillations in said transmitting system.

an elevated " conductor, means

an. ele-

. _-

‘means, and thereby direetly grounding said | associatin . , ﬂ
27 0 T |4 sending device; and apparatus operated by

5 successively. render-.

short - circuit-
ing ‘said. means and energizing said trans-
) mitting system. . L T
| . { ‘with said transmifting | - 18, 1n a space-telegraph system; a trans-
- and receiving systéms for breaking the cir~ 1v] 8
-eult of 'sﬁlid--"féc,eiire"rf,;._‘,sh()rt;-;circuiting-_]-smd's

apparatus operated: by said sendin
| for successively short-circuiting saiﬁ
ing_ system, thereby directly grounding said
elevated conductor, '
transmitting system. - o T
- 19. In a space-telegraph system, a trans-
| mitting system, a recelving system, an ele-
vated conductor norma

a .recelver, an elevated conductor, means |-

. I i IIif a, .‘Splg@je;telég_l_}‘ﬁfph

‘said sen

means’ operated by said
short - circuiting

mitting _system, a

. 23. Inas ‘ace-telegi;aph"..s&s&m, the ct)I;ﬁ'f' |
ap- .

‘paratus at the same station, of an elevated

‘tomatically . short-circuiting - t _
system synchronously with the transmission -

short-circuiting ,said_ recewmg syst em, _-the'fc_;:f-r )
; v .grounding. said elevated con-:
ductor, and developing electrical dscillations.

by directly

o

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

mitfing system, a receiving system, an ele-

| vated conductor normally grounded through
said receiving system and means for succes: .
sively short-circuiting said recelving system,
thereby directly grounding said

elevated

*

conductor, and creatin

-1
L B |
Ll

4

10 .5€ ing device 10T §
ing said receiver:inoperative,

‘mitting system, a receiving. system, an ele-

vated conductor normally grounded through
said receiving system, a sending device. and
' - device

and .~ energizing ~sald

"-

said receiving system,

_ sald recelving s ax
thereby directly grounding said elevated con-

‘ductor.

.
.
4
. .
.
L} L .
oo
[ ]
.
. Lt .
. -
Ch .

lly grounded through
‘a. sending-key and
sending -key . for
system - and

70

¢ © 75
electrical oscillations
in said transmitting systen. - . .
1 ¢ aph system, a trans--
mitting system, a receiving system including
4 receiver,.an elevated .conductor, means
ssociating said receiving system therewith,.

S0

00

receiv-

95

1o0c

20..In a spa,c"e-:-t'ellegjr;alpﬁ .'syégéfﬂ,_ a trans-

receiving system, afiele-

! operated device for short - circuiting said-

e- 105
vated conductor, means assoclating said .
receiving. system therewith, a magnetically-

means, thereby directly grounding said ele-

vated conductor, and a sending device pro-

-

said ma gnetiqally—oFéra;ted device.

21. In a space-te

1 1 o
vided with ‘means for closing the circuit of

egraph 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
each signal element. .~ .°

22, In.-&'_.sp&cé—'telegi‘a;pﬁ system, the com-
bination with transmitting and receiving ap-
paratus at.the same station, of means for au-
- the recelving

s Of 'ea_,b‘h 'éiglial element.

bination with transmitting and receiving

115

120

125

conductor -assoclated with said transmitting

[ '3-'0



. .
-
. L .
. -
.
[ .
.

.and means operated by _
for protecting said receiving apparatus by
short-circtliting the same during the opera-

tion of said transmitting apparatus and
erstor, during the time intervals between his

- signal elements, that ‘a receiving operater at

- another station is sending a signal.: =
24, In a space-telegraph system, an ele-

vated conductor, a source of electrical oscil-

lationd, means associating sald elevated con-
ductor and sail scurce of electrical oscilla-
tici:, and a receiving system serially con-
sgoted 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-.

. vated conductor, a source of electrical oscilla-

- 'tions, means for inductively translating the

energy of said electrical osecillations to ‘the .

said elevated conductor, and a receiving sys-

-tem_serially comnecteéd with said elevated

- conductor between the lower end of the afore-

-sald means and theearth connection of said.

- elevated conductor. - o

o 26. Im a7space-telegra,

- vatéd eonductor; an oscil

- duetance included in said elevated condue
~tor, an mductance included in said oscilla-.

_30 tlon-cireuit, and a receiving system serially
. -connected with said elevated conductor be-

1o

elevated condue-

8440,

‘means for indicating to the transmitting op- |

I&HOII-GII'C?:H% , &1, 10— |

said sending device | with said elevatée conductor, and a receiv-

Ing system serially connected with said ele-
 vated conduetor between said means and the
- earthy connection of said conductor. -
~3l. In & space-telegraph system, 'an ele- 70
- vated conductor, am- oseillation - producer,
‘means assoclating said oscHlation~-producer
with seid - elevated -conductor, & reeeivin
-system sertally connected with said elevated -~
- conductor between said means and the earth: 7s
connection of said eonducter, and means: for .

- protecting said receiying system during the
-operation of said oscillation-produeer. - -,
.- .32. In a space-telegraph system, am ele- - -
. vated conduetor, means whereby eleéctrieal 8o

-osetllations may be developed thereim; 8",
. sending device controlling -said means, s re- .

- celving system comnneeted between the earth - -
' conneetion  of sald elevated eonductor and
the peint of assoeiation of said means with 8
 sald conduetor, and means eontrolled by the
said semding. device for connecting: said efe-

vated conduetor directly to earth and shert- : - |

:
;
!

4

 cireulting said reeeiving o
- 33. In & space-telegraph’ system; an ele- 90
vated conduetor, an oseillation-producer, a
sending device controlling said osecillation- |
producer, means assoeisting said oscillation-
produeer with ssid elevated conduetor, a re- -

gystemnn. |
B

r- PH-wr.

* .

cerving: system eonnected to said elevated o5
conductor between said means and the earth ™

~tween the lower end of the inductance which
- 18 meluded. in said elevated conductor and

- the earth connection -of said elevated- con-
35 ductor,: o o Lo et om0

vg;te:d1;t1ta,nsm1tﬁtmg+conductor System, a re- |, 34. In a space-telegraph system, an -ele-- ©-.
; cerving system connected theréto at, a. poat h Vated eonductor, an inductance ‘1ncluded i -
. which during transmission has practically. |
40

connection of ‘said: conductor, and- means
controlled by said sending .deviee for con- -
necting said- elevated conducter. direetly to -

m-—-—-——ﬂﬂhﬂ [Ty -p—

T

!--r-\.l!—*.ll—r-rr' -r ..

RICLOT,> 0 . it e L L earthy &ﬁdi-;""Sh&rﬁ-aii’{_}ujti-ng'"s&icf}:f Teceiving 160
.28 1n a space-telegraph' system, an ele- | systerr. - < - B R,

e g

ol auring transrnis _  sald elevated conductor; & receiving system’
zerd potential to ground, s sending ‘device | serially conneeted .with said elevated. cor- 105
_.and means controlled thereby for connecting | ductor between the lower end ‘of said induct-

said receiving system to said elevated transs

- retCIving syst 1d eevated © {-ance and the earth conneétion of said. con-. -
mitting - conductor system . “between  two

points across which there exists g practically

~ductor, meang associated with said induet- -
1ch there exis ance for developing electrical oscillations iy -
45 zero difference. of potential during transmis- | said elevated conductor, and apparatus for ric.
Cosom. Lt nn e e w0 protecting said reeeiving system during the
- - 28. In @& space-telegraph system, an ele: -development of oscillations in said elevated -
~vated conductor, means whereby electrical | conductor by said means. -~ . ... 0.
oscillatioris may be’developed therein and & | -35. In_a space-teleetaph system, an ele- -
59 Tecelving system serially connected with ‘vated tramsmitting-conductor system,-a re-. 115
- .-said elevated conductor between the ‘earth | ceiving system, s sending device and.means . .
- connection theréof and the point of associa<- ! '

“controlled thereby for -connecting said re-

- tion of said means therewith. . '+ - | teiving'system to said elevatéd transmitting--

“eotiductor system between two points across - .

=29 In & space-telegraph. system, an.ele- | cotiducto t bet VO points across -« . -
ich there exists a' practically. zero differs 120.°

35-vated conductor, means whereby electrical { wh 3
- oscillatiotis may be developed therein, & re- | ence ‘of potential.during transmission, "~ .
- cerving system serjally contiected with.said |- '36: Tn a” ' - system, an-ele--
- elevated conductor betweén: the’ earth . cons: “vated transmitting-conductor system, a re- - -
- nection thereof and the point of ‘association | péiving system, one terminal-of which.ig eon- .
6o of said means therewith, and mesus for pro- | nected to said transmitting system at a point t25 .
tecting said receivitig system during the de- | bhaving practically zero ‘potential to ground, -
~velopment of oscillations’in said ¢onductor. | a sending device and means controlled there- -
30. In a space-telegraph sys{:em ﬂ.ﬂe]gmby for: c(}nneetlng the ether terminal of said -
| ' | Teceiving system to said elevated transmit-

vated conductor, an_oscillation-producer, | ré Sy levated tran
65 means associating said  oscillation-producer | ting-conductor system at a poin which dur-
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 vated transmitting-conductor system, a re-.

ceiving system .and means . connecting the | short-circuiting said receiving system.

10

tial to ground.

540,008 e

ing transmission has practically zero poten-

37. In a space-:telégifé@i éj?étém, an f ele-

terminals of said recerving system: during |
transmission to said elevated transmitting- |
| oscillations may be ‘developed therem, a 65

sending device controlling satd means, a re-

conductor. system at a point which durin

' 38; In 'a'-'_space-—telsegi'aphﬁj;irSyStem’ an ele-

© transmission has’ practically zero potentia

vated transmitting-conductor system, & re--
‘ceiving system, a sending device and means
- controlléd thereby for connecting the termi-
nals of said receiving system. during trans-
mission to said eleévated transmitting-con-
~ ductor system at a point which during trans-
mission has practically zero potential to

~ground. i

20

39. In ﬁ'?:f__sgraceetellegraijh system : | a.,.n | e_,lé—

- vated transnuitting-conductorsystem, a send-
-ing device, a receiving system.baving’one

~ terminal: connected to said elevated trans-

-~ said sending device for connecting the other |
" terminal of said receiving system to the atore-. d appara |

. 3°

35,

40

45

~ tween -the lower end. of the afores aid means.
and the earth connection "of said elevated

6

said point.. -

mitting-conductor system at a point, a con-

A
.
Le—aa
- - -
-
——

“ductor of practically zero impedance con-
necting said point to earth, and a conductor.

of practically zero impedance controlled by |

- 40. In a spa,é'éft'élégra,p]ﬁ:_'SjrStlém ~an ele:

vated conductor, a source of electrical oscil-
lations; means associating said elevated con-
~ductor -and said source of electrical oscilla-
tions, & Teceiving system connected to said.
. elevated conducter between the lower end of
- the aforesaid means and the earth connection
. of said élevated conductor, a sending device |-
-and means controlled thereby for short-cir-

cuiting said Tecelving system.

41. In a space-telegraph system,anele—

vated conductor; a source of electrical oscil-
lations, means for inductively translating
the energy of said electrical oscillations. to | el _
said elevated conductor, & receiving system | said sending device is in 1ts normal position
| and for automatically putting said system mn

connécted to said elevated condugtor be-

conductor, a 'Sendiﬁg:?"de?i:ce;_ﬁné 1Means. con-
trolled thereby for short-circuiting said re-

ceiving system.:

42. In a Spac{e'ﬁelegfé,ﬁiﬂé}#éteﬁﬁ; a,n ele-

~ vated  conductor, an. oscillating circuit, an
~ induetance included in said elevated conduc-

55

tor,.an inductance included.- m said oscilia~

. tion-circuit, & receiving system connected to
- said elevated conductor between the lower { - G=o. K. WOODWORTE.

!

end of the inductance which is included in -
said elevated conductor and the earth con-

| niection of said elevated conductor, a sending 60

device and means controlled thereby for

43, In a space-telegraph system, an ele-
vated conductor, means whereby electrical

ceiving system connected between the earth
connection -of saidelevated conductorand the *
‘point of association of sald means with said =~
conductor and means controlled by said 70
sending device for short-circuiting said re-
ceiving system. T
" 44. In a space-telegraph system, an ele-
vated conductor, an oscillation-producer, a
sending device controlling said oscillation- 75
producer, means associating said oscillation-
producer with said elevate “conductor, a re- .
ceiving system connected to said elevated

conductor between said means and the earth

| connection of said conductor, and means con- 8o

trolled by said sending device for short-cir- -

| cuiting said receiving system.

-.45. In a space-telegraph system, 8 Te-
ceiver,. an elevated conductor, means asso-

L

ciating said receiver therewith, a sending de- 85
vice and apparatus operated by said sending -

| in condition for receiving by grounding said

| elevated conductor through said means when

|"6aid sending device 1s 1n one position and for 9o

automatically putting said system in condi-
tion for transmitting by short-circuiting said.
‘means when said sending device is in another "
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
cally putting said system

in-condition for receiving by grounding said 10C
‘elevated conductor through said means when

‘device for automata

“condition for transmitting by Shortwcircuiting o
said means when said sending device 1S In 103
~another position. | |

" In testimony. whereof I have hereunto .

| %ubSGTibed my name this 15th day or Novem-
ber, 1905, . o | |

oo SEWALL CABOT.
- Witnesses: . -~ - o
- Wwu. D. MrELER,
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