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‘Specification of Letters Patent.

Ty all whoem it Mol cORCern:
‘Be it known that I, LEE DE FOREST, a-Citi-

zen of the United States, and a resident of

- New York, in the county of New York and

~ tion. - .

State of New York, have invented a new and

useful . Improvement _“-in.;.e-_:Wir_eless-Telegraph
Systems, of which the following is a specifica-
T ,

- My invention relates to ﬁifélegs-telegmphy

o ;‘di

and has for its object a system which 1s pro-

" vided with sgparate transmitting and re-

20

“ceiving antznnz at the same terminal station
and which thereby has the advantage that
the receiving opecrator at said station 1s en-,

abled to cut in upon and intcrrupt the trans-
mitting operator at another station, as well

as certain other advantages hereinafter set

forth. T - )

In the drawings whichi. accompany-and
form a part of this specification -and which
illustrate diagrammatically several systems

. of circuits whereby my invention may be

‘carried into effect, Figure 1 represents a

transmitting and receiving system and Kigs.
2, 3 and 4 represent receiving systems and a
portion of their accompanyng transmitting

. apparatus.

I shall first déscriBe the'_System shown 1n

© Fig. 1 in“which the transmitting and recelv-
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ing sets are provided with separate antennse
and shall then show by reference to Figs. 2,
3-and 4 how such constriiction enables a re-

ceiving operator to interrupt the transmis-

sion from a distant station. - -

In Fig. 1, X represents the building 1n
which the sending and receiving instruments
are located and ‘M represents a mast, tower,
or other suitable support for the antennz.
The sending-antenna A is insulated at 1ts

" 40 upper end by the insulators D and is secured
" by the members I and J to the spar B* which

in turn is secured to the mast. - The receiv-

ing-antenna A’ is not insulated at 1ts upper
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end being conductively connected to the rod
J’ of conducting material which by means ot
the cable G passing over the pulley I 1s sup-
ported at any desired height by the mast.

"The cable G is secured to the cleat H when
the antenna A’ has been hauled up to the

desired height and the lower end of said ca-

- ble is connected to earth at K.

It is preferrad to give the two antennze dif-
ferent shapes and for this purpose the con-

~ ductors of thé antenna A are separated by
‘the spreader- K a distance about ten feet

apart  while those of antenna A’ are sepa-

il

Avpplication filed December G, 1905, Serial No, 280,567,

‘twenty-five feet -apart.

‘tacts cand ¢, and

rated by the spreader K’ a dlstance -of about

spreaders K, K’ are equal in length and
many more conductors are employed in the

Patented July 31, 1906,

Preferably the

transmitting - antenna than . the receiv-

ing-antenna.
the guys V, V, in the usual manner.

When the circuit of the
closed by the key k the high-potential, low-
frequency current developed in the second-
ary of ‘the trangformer Q charges the con-

The spreaders are guyed by

cenerator A 1s

denser C and said condenser discharges

across the gap S thereby. producing high- "
potential, high-frequency oscillations in the

oscillation-circuit C S ¢’ which, by means of

_the auto-transformer L, are conveyed: to-$he
I"antenna A which enters the station through -
‘the insulator N and passes out to the earth
gomnéction E” through the insulator n.

The ratio. of transformation, as well as the

o

‘periods of the oscillation-circuit and the an-

tenna, may be varied by the adjustable con-

preferably said periods are

made equal. |

A certain number of thé wires of the re-

wires 1, 1, enter the station through one of

the insulators N’ and the rest of the wires of

said antenna enter through the other insu-
lator N/, and each set of wires then passes to

earth at E through the induetances L/, L'
and the insulator n'.

By means of the va-
riable contacts d, d’, the desired amount, of
inductance may be included in the two sides
1,1, and 2, 2, of the loop antenna A’, so that

80

ceiving-antenna, herein shown as the two

QO

the period of the latter may be made equal

to that of the. tuned receiving-circuit d”’ R
(" which includes the receiver R, the varia-

ble condenser ¢ and a portion of the in-

ductance L//, and so that said period may be
made equal to that of the electromagnetic

waves to be. received. . The local circuit

which is connected across the terminals of

the receiver R includes the head telephone

T and potentiometer P which regulates the
potential of the battery B to
upon said receiver. |

O is a switch for connecting the two sides
1, 1, and 2, 2, of the loop antenna A’ to the
receiving apparatus during the receipt of
messages and for disconnecting said antenna,
from said apparatus during the transmission
of messages. o - -

It is not new in wireless telegraphy to em-
ploy a switch for the purpose of connecting

. an antenna alternately to the transritting

be impressed
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 and the receiving apparatus at a station, but | ting-circuits is shown, said circuits also are -
so far as I am aware no system heretofore has |

been devised in which separate transmitting

" and receiving antennse are provided at the

I0.

same station and in which a switch i1s em-

ployed as above set forth. Some of the ad-

vantages of this construction are that it per-.

mits the employment for transmitting and

receiving of the kind of antennee required,

respectively, for such purposes, and also that

it permits the employment of a 'small switch

 '15
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of small throw in connection with the re-
ceiving - antenna. During transinission an

enormous difference of potential exists be-
tween all parts of the transmitting-antenna |

above the transmitting apparatus and the
ecarth, so that in stations where one antenna
is employed alternately for transmitting and
receiving, the switch employed to connect
such' antenna to the transmitting and re-
ceiving apparatus must be a large switeh of

large throw in order to prevent the potential |
difference between the point of attachment |
of the switch to the antenna and the earth

from rupturing the dielectric intervening be-:

tween the switeh and the receiving appara-
tus. In some of the commercial wireless-

- telegraph stations of my construction, I have

35

been able to draw a spark ene foot in length
from the transinitting-antenna, and in such
case it will be obvious that in order to make
use of the same antenna for transmitting and
receiving a switch for alternately connecting
said antenna to the transmitting and receiv-
ing apparatus would have to be over one

foot in length and to have a throw of over

one foot. However, when a separate antenna

- 1s used for receiving, a small, low-potential

_40

switch may be used to disconnect the receiv-

ing apparatus during transmission because
but relatively small potentials are devel- |
- oped in such receiving-antenna by the oscil-

- lations created in the transmitting-antenna

35

at the same station.- In some of my stations

constructed as shown in Fig. 1, the difference
of potential between the points.o, o', and the

earth during the operation of the transmit-

ting system is so small as to produce a spark
of only one and one-half inches in length,
and hence it will be seen that the switch O
need have a throw of but little longer than
one and one-half inches. - .
Another advantage incidental to separate
transmitting and receiving antenne is that
thereby the receiving-operator is enabled to
cut into and interrupt the transmission from
a distant station, and various means for ac-

- complishing this result are shown in Kigs. 2,

6o

3 and 4. ; |

In Fig. 2, a portion only of the transmit-
ting-antenna and of the transmitting-circuits
is shown, but it is to be understood that said
antenna and circuits are arranged as shown

3

|.
{

arranged as shown in Fig. 1.
- above the connections d, d’, of the antenna-

. 897,523

At points
wires.1, 2, with the inductances 1/, 1./, two
conductors. connect said antenna-wires to
two pointed terminals of the anchor spark-

=1
Q

gap s, which consists of three or more spark- .

oaps each about one sixty-fourth inch long,

and the third pointed teriinal of said gap 1s

orounded at E. A similar anchor spark-gap

8’ has two of its members connected in shunt

to that portion of the inductance 13"/ which

the third member of said gap 1s grounded at e.

It will now be obvious that as the oscilla-
tions created in the receiving-antenna by the
transmitting-antenna A are of sufficient po-
tential to bridge the gapsin the anchor spark-
cap s such oscillations will pass to earth by
way of said gap and will not therefore afiect

as an extra precaution, sometimes be desir-
able to employ the gap s, which, 1n case
any appreciable difference of potential exists

the oscillations - creating sald potential to
earth at e. _ , _
While, with receivers of certain types 1t

- would be possible to transmit signals from

the transmitting side of the system (shown in
Fig. 2) without affecting thereceiver R when

' the anchor spark-gaps s and ¢’ are connected

as shown, nevertheless with other and more
sensitive receivers it 1s necessary to adopt a

' still further protection. - Such protection 1s
afforded by shunting the receiver when the.
key k closes the circuit «f the generator A
and primary of the transformer Q; and such
shunting may be effected by connecting one
terminal of the shunt to the outer end of said
key and causing said outer end to contact
t with the other terminal f

the key closes the generator-circuit at ¢g. It

‘will be noted that the anchor spark-gaps do

not interfere with the reception of signals

from a tramsmitting-station because the po-
tentials developéd in the receiving-antenna

are far too feeble to bridge said gaps, and
hence, when the key is in such position that

“the shunt around the receiver R is open, any
signals which may be sent out from a distant

station may be read by the operator at the
station shown in Fig. 2, who keeps the tele-
phone T in position while sending. '
It will be noted that when the shunt around
the receiver R is closed at f, the battery B 1s
practically short-circuited, and, masinuch as
the said shunt is closed from six hundred to
one thousand times a minute 1n comimercial
signaling, the battery soon runs down. In
order to remedy this defect, the circuits may

be arranged so that the key will open the bat-
in Fig. 1, and also that in Tigs. 3 and 4, in !

tery-circuit as well as shunt the receiver.

65 each of which a portion only of the transmit- { One arrangement whereby this result may be

75

 is included in the tuned reeeiving-circuit and

OO

the tuned receiving-circuit or the receiver R.-.
Whilethe gap s 1s generally suflicisnt, 1t may,.

00

.across the terminals of the coil L', conducts -
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of the shunt when
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 effected is shown in I‘lcr 3 in which for the
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and 2.
to the antenna at point. above the Teceiver.

purpose of ﬂlustratlon the receiver is shown
connected 1n series with the antenna A’ and
not in a tuned recelving-circuit as in Figs. 1
An anchor spark—gap s”/, connected

and to earth at ¢, perforins the same func-
tion as the gap s of Fig. 2 performs with rc-*
spect to the loop antenna shown in Fj 1o, 2.
It will be obvieus that as the key k of Fi 1g. 3

1s depressed, the double-—pomted contact [,
whichh normally 1s held in contact with the
spring A by the retractile spring 7, is moved
out, of contact with £, thereby opening the
circuit of the battery B, and immediately

alterward 1s brought into contact with the

spring 7, thereby closmn' the shunt around'

‘bhe recelver R. ~
‘Another way of protecting the receiver
during transmission and at the same time
preventing the battery from running down
by opening its circuit, 1s shown in Fig. 4, in
which one terminal m of the receiver R i is at-

tached to the insulating member p which

projects from the end of the key, so that
when the key closes the contact ¢
ber m 1s moved out of contact Wlth the elec-
trolyte in which its lower end normally is im-
mersed.
of vibration df the member p during the op-
eration of the key in commercial working,
the member m of the receiver is subject to a
certain amount of wear, so that I pl'efer an
arrangement,; such as that shown in. Fig. 3,
in which the members of the receiver are not
subject to motion.

It is not necessary that the separate trans-
mitting and receiving antenn®. at a station

should be supported by the same mast for it

will be obvious that each antenna may be
provided with a mast and that said masts
may be separated by sufficient distance to
permit of duplex working. For example, the
transmitting and receiving antennz of a sta-~

tion may be separated by a substantial dis- |

tanice of, say, ten miles, which separation will
make 1t p0881ble for the recelving apparatus
to recelve signais transmitted from a distant
system by waves of one wave length or fre-
queicy at thesame.time that the transmitting
apparatus.of said station is transmitting sig-
nals by waves of different wave length or fre-
quency. In such case the transmlttmg and

receiving a pa,labuq of the station may be

connected . “‘pony’”’ telegraph-line so

that the recewmg operator can inform the
‘sending operator by wire telegraph just what

he is receiving.
I do not 11m1t myself to the speciﬁc &ppa,—
ratus and circuits which I have herein de-

‘scribed for the purpose of more fully explain-

- 1ng my invention inasmuch as many modifi-

cations may be made therein by thoseskilled
in the art without. departmg from the spirit
of my mventlon

, the mem-

However, in view of the rapidity

I claim—

1. In a wireless-telegraph svstem, the com-
bination with transmitiing and receiving sys-
tems at a terminal utttlon of separate mul“u-
ple antenna for said ti ammltmnﬂ_* and receiv-

1ng systems, the tr ansmicting muliiple an-
tenna - -comprising a larger number of con
ductors than Lhe receiving multiple aatmnq
and having . its conductors
.spaced thian those of the recelving-antenna,
"and meamns attuning said transmitiing and re-
ceLving aitenna to different lwqumlcms

bination with transmitting and receiving sys-
tems at a terminal station, of separate multi-
ple antenns for said tr ansmit ting and receiv-
ing systems, the transmitting multiple an-
tenna comprising a larger number of con-

ductors than the 1 recerving multiple antenna.
3. ln a wireless-telogr aph wystem, a recelv-
ing-antenna, a recéiver associated Lhe.ewﬂh,
“and means associated with said antenna for

excessive elecirical potentials.

4, Ina wireless- telegraph system, o recery-
ing-antenna, a receiver associated ther ewith,
and an anchor spark gap so connected with
sald antenna as to protect said receiver from
the effects of excessive potentials.

5. In a wireless-telegraph system, a receiv-
Ing-antenna,. a tuned receiving-cir cuit 1850~
ciated therewﬁh a Teceiver connected in se-
ries with said Lum,d recelving-circuit, means
assoclated with said antenna for proiecunu
said receiver from the effects of excessive po-
tentials and other means associated with said
tuned receiving-circuit for protecting said re-
celver irom the effects of excessive poten-

tials. -
6. In a WlI‘GlLSS%GIE‘*W&ph S}Tbtem a trans-

tenna, a receiving sy &Jtom including a receiv-
mg-—antennd, a,nd a receiver, a transmitting-
key associated with both cwstems and means
operated by said key for J.omug a cireuit
around shid receiver to protect the latfer
from the electrical effects developud 1n said
recelving-antenna by the oscillations created
in said traubmlttmg—antemm

7. In a wireless-telegraph system, a re-
ceiver, a battery assoolated therewit th, a
transmlttmfr-key and means for closing a cir-
cutt ‘around salid .receiver and opening the
circuit of said batter}r by the operatmn of
said key.

mitting system including a tI'ﬂl]Hlnlttlllﬂ'-&Il-
tenna, a recerving system including a receiv-

I"Ing-antenna. and a receiver, a ftr anmmttmcrw

key associated with both svstem.s and means
associated with said key for pr otoctmﬂ' said
receiver from the electrical effects dewlupvd
in said receiving-antenna by the oscillations
created in said tr ansmitting-antenna.

W,

9. Ina W;Lreless-telegTaph systein, a receiv-

2

2. In a wir elebs-beluﬂ‘a,ph system, the com-

‘protecting sald receiver from the effects of

8. In a‘wireless-telegraph systom a trans-

70

more  closely -

Qo
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mitting system including a transmitting-an-
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 ing-antenna, & tuned recelving-circuit 2sso-
. ciated therewith, a receiver connected 1n -se-
'ries with said tuned receiving-circuit, a spark-

“oap shunted around’ said receiving-circuit

. ceiver from the effects of excessive potentials.

IO

s

and connected to earth, and a spark-gap con-

nected in shunt to said receiver-and so con-

structed and arranged as-to protect said re-

10. In a wireless-telegraph system, a Te-

receiver and a connection to earth for one of

.- said pointed electrodes.

11. In a wireless --telegrapfl‘: system, & re-
ceiver, a spark-gap connected in shunt there-

© 7 to, a transmitting-key and.means for closing
.. a circuit around said recelver by the opera-

. tion of said key. | | |
©.012. In a wireless-telegraph:system, a re-
ceiving-antenna, a receiver associated there-

. said antenna as to protect.said receiver from -
~ the effects of excessive potentials, a trans-

25

with, an, anchor spark-gap so connected'to

mitting-key and means for further protecting
said receiver by the operation of said key. .
~13. In a wireless-telegraph system, -a re-

in shunt to said -

897,523

ceiving-antenna, a receiver associated there-
with, meaus associated with said antenna for
proteciing said receiver from the effects of

‘excessive potentials, other means- associated
 with: said receiver for protecting said receiver

from the effects of excessive potentials, a
transmitting-key, and means for further pro-

teciing said receiver by the operation of said |
ceiver, a spark-gap consistitielg of at least three | -
pointed electrodes connect

14. In a wireless-telegraph:system, a re-
ceiving-antenna, a receiver associated there-

30
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with, means associated with.said antenna for
protecting said- receiver from the -éffects of . -

_excessive potentials, other means associated
with said receiver for protecting said receiver
from the effects of excessive potentials,a trans-

mitting key, and means for closing a-circuit

“around said receiver by the operation of said

key. - B . _ -
 Tn testimony whereof 1 have hereunto sub-

v ¥

seribed my name-this 20th day
1905,
~ B - LEE DE'FOREST.
- Witnesses: | | .
- PuaiLip FARNSWORTH, "+
~ A.E. PaRgEr. -
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