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To all whem it may concern?, -~ "
..Be it known that I, GudreLMo MARCONI,
LL. D., D.-Sé; a- subject of the King of
Ttaly, residing at Watergite House, Adel-
phi,  London; England, have invented new
and useful Improvements in. Wireless Te-
legraphy, of which the following 1s a specl-
fication. -~ - o e

it

- 1t has before been *_Suggested* to connect

10 the aerial of a wireless telegraph’station to
 the-transmitting and to the recé1ving circilts
for small portions of -a second alternately
and succeséively i for the purpose of duplex
telegraphy but heretofore 1t has been neces-
sary to synchronize the instruments at the
two 'stations in such a manner that when at
one station thé transmitter is operative dnd
the receiver inoperative at the other station
the receiver shall bé operative and the trans-
mitter inoperative. =~ - U
~ The object of ‘this invention '1s to avold
- all necessityef synchronism’ ‘which 1s' very
difficult to attain in ‘practice, and‘'for this

purpose there is provided at each of two or

25 more stations, transmitting ahd receivin

' apparatus which are rendered operative an
inoperative alternately to é‘afﬁ\' ~other 1n
rapid ‘siiccession, the operative' periods of
the transmitting apparatus being consider-

30 ably shorter than those of the receiving dp-

sich that the making of edach sign ‘occupies
several ‘operative periods and that such op-
 erative - periods cﬁr‘ not’ synchronizé with
those of the apparatus at any "6¥
“gtations. < T e
. Td cairying out the invention it is
“ferred t0 employ for ‘transmitting, the
known apparatus which consists of a rotat-
40 ing disk having teeth or studs which cause
 groups of electrical oscillations to be gener-
- ated at re‘tg'ular short, intervals ‘and for the
" purpose of the present invention one or more
- commutators are rotated synchronously with
the studded wheel in 5uch a way that they
~ cauge the receiving apparatus to be'rendered
operative only during the intervals between

-thie ‘diseharges and t6 be rendered inopera-

3 the ‘other

'
3
'

_“five during the short periods when the dis-

50 charges dre taking place. .

ously with the studded wheel or
her by coupling thent mechanically

'
F

* gynchronously’
sk sit bupl
—or by drii&'ﬁli them by a

synichronous motor
-55 which is worked from an A

]
' -
. -

o Appliﬂatiun-:ﬂlﬂdiﬂﬂf‘ 15_:

paratus, while the transmitting apparatus is

‘pre-

ernator mechan-

| ically coupled to the disk.: The commuta-
tors may render the receiver periodically in-
| operative either. directly or indirectly as by
-periodically making or breaking a locul ‘cir-
Lcuit or an intermediate ciréuit  which ren-
| ‘ders the receiver inopérativeé or by any com-
‘bination of ‘these local or intermediate ‘cir-
scuits. Or the commutators may tender the
|'Tecelver {)eriodiaally inoperative by causing

the aerial to bé connected alternately to the
' transmitting and receiving apparatus. Or

distanceé fromn the transmitting aerial may
“be used for receiving and the commutator
' made to periodically -disconnect the receiv-
ing apparatus and if desirable earth the re-
| cetving-aerial during the short’ periods the

-transmitting aerial is radiating. =

~"Whether using one or tw £,
‘mutator: is preferably caused to render the
receiver periodically inoperative eithel by

‘ceiver’ and ‘Indicator which ‘it actuates or
by any combination of thése methods the ex-
act” niethod - etﬁplojﬁed' depending - mainly
upon the nature of the receiver and indicator

' which - genierate the electrical waves at two
stations occur simultaneously neither 5ta-
| tion will be able to receive from the other,
| but this will hardly ever océur in. practice 1f

0ds of time during which'thé receiver 1s op-
_erative being of much longéer dufation than

-~ -

‘those during which ‘the oscillations are pro-
duced. "By making the ratio of the speeds

nearly the same as thé ratio of the time. be-
| tween two discharges to the __
| two dischargés plus the time ‘of one dis-
‘charge and also

more e tal
l every dot signaled interference at either sta-

tion from its own commutator can bé en-
| tirely avoided. Thus supposing the

Tration of one dischargeand the speeds of t!
disks at the stations are as ten is to nine the
station with the faster disk will only miss

¢h 'I'Ees from the station with the fastér disk.

slower disk will - miss one out of ten dis-
- 1f therefore every signal consists of” more

‘an entirely separate aerial at any convenient -

o aerials the com-

‘disconnecting ‘or by short circyiting the re-

the speeds of the disks are unequal the peri-

60
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used. It is evident that if the two discharges

85

90

| of the disks at ‘the stations the same -or-

time betweéen

95

by making the speeds of the
“disks at the stations sufficient to insure that
than one ‘discharge takes place for

100
s ‘the interval
‘between two discharges 18 nine times.the du-
the -

one out of nine discharges from the &tation
with the slower disk and the station with the

110
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or any suifable

‘backward

than one discharge neither
miss a signal from the other,

It 18 sometimes desirable to inclose the re-
celving instruments and connections in me-
tallic casings and tubes connected to earth
in order to prevent the electric waves
ated at the same station

from directly affect-
ing the receiver.

It 18 well known "that by

suitable tuning, signals of different wave

lengths may be transmitted or received si-
multaneously and independently by any one
station, and therefore any such arran
may be used in eoniunctmn with the herein
described method for simultaneous trans-
mission and reception of signals at the same
station to enable several es to be
transmitted and received simultaneously and

independently at any one station either to or .

from one or several other stations.
The dccompanying figures show four sys-
tems of connections in accordance with this
invention. In all of these es ‘1 repre-
sents a disk carrying studs 2 which discharge
the condenser 8 through the primaliy
a

an oscillation transformer at regular in-

tervals when passing between the side disks 5

and 6. The disk is driven at any desired
speed by a suitable motor which is not shown
in the drawings, o '

7 and 8 in tgse Figures
and 9 in Fig. 2 are _~

drum of suitable nonconducting materials.
In the drawings .the nonconducting por-

tion of the commutators is indicated by

shading. Each commutator has the same
number of bars as there are studs on the
disk and each is provided with one or more

pairs of brushes 10 and 11 each pair being
regular intervals by - ] ,

S | ceiver 15 during the
taking

connected together at
the commutator bars. . .
In practice each brush is mounted upon
& holder which can be rocked forward or
t upon the shaft and thus advance
or retard :
with the commutator bar. F
two  commutators 7 and 8
coupled to the disk 1 through
coupling. 12 is the aerial, 13
of the oscillation transformer,
The brush 11 of

1Z. 1 shows

an insulating
the secondary

- nected to the bottom of the oscillation trans-

55

60

former secondary 18 and the brush 10 is
connected to earth. R

-The brush 10 of the commutator 8 18-con-
nected to the bottom of the secondary 13
and the brush 11 is connected to the re-
celver 15, : . ; o

The commutator 7 has narrow bars and
the commutator 8 has wide bars as indicated.

The brushes of the commutator 7 are ad-
Justed so that they are connected
L}r the commutator bars just before an

dis-

connected just after the studs 2 pass between

gener-

4 of

‘an 1insulating céupling.

the interval
commutator 8 short ‘circuits the receiver 15
the time of contact of the brush

mechanically |

14 the earth.
the commutator 7 is con-

| receiving anc

| to protect the

ther

954,641

station will ever { the side _diaks 5 and 8. The brushes of the

commutator 8 are adjusted so that they are
connected together by the commutator bars
Just after the brushes of the commutstor (f
are disconnected and are disconnected just
before the brushes of 7 are connected. he
result is that the aerial is connected through
the secondary 13 to earth and disconnected
receiver 15 during the time a stud
between the side disks 5 and 6

connected through the secondarlj)re 13 to the

recelver 15 during the intervals between the
discharges.

Fig. 2 shows three commutators 7. 8 and

9 mechanically coupled to the disk 1"t}xrough
an insulating coupling. The commutator

7 connects the aerial 12 through the trans-

former secondary 18 to earth during the
time the studs are passing between the side
disks 5§ and 6.- The commutator 8 conneects
the aerial directly to the receiver 15 Just

after it is disconnected from the oscillation

transformer secondary 13 by the commu-
tator 7 and disconnects it from the recejver
Iust before it is connected a

ation transformer secondary. ‘The commu-

tator 9 short circuits the receiver 15 and the

indicator 16 during the time the commutator
| 7 connects the

_ L

aerial to the transformer
ry that is during the time the dis-
charges are taking place.
shows two commutators 7 and 8
mechanically coupled to a disk 1 through
In this system ‘ii
transmitting aerial 17 is permanently. con-
nected through the oscillation transformer
secondary 13 and through a small spark
gap 18 to earth. A separate aerial 19 18
used for receiving: The commutator 7 dis-
connects this receivii g-aerial from the re-
time the discharges are
place and connects it to 15 uring

between .the discharges.

and the indicator 16 durin

aerial 19 is disconnected

15 by the commutator 7. -* .
Fig. 4 shows two commutators 7 and 8

the periods the
om the receiver

coupied to a synchronous motor 20 driven
from an alternator 21 which is ‘mechanically.

coupled to the disk 1 through an insulated
coupling. A separate aerial 19 is used for
) the commutators 7 and 8 per-
form the same operation as in Fig. 8.

gain to the oscil-.

70

the time of discharge and “

80

85

90

106

The

110

. The receivin _apparatus and any commu-

tators connected to it are inclosed in a metal
room or box indicated by 22 which is earthed

powerful inductive effects of the aerial when

radiating. All the necessary wires are taken.
‘into this
tubes,

room or box through ‘insulating

The disk may be replaced by any suitabl
moving terminals sucgz as by bars or rodi

-
-

receiving apparatus from the

3
e
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reciprocated by ca
tating shaft. Similarly the commutators
may be replaced by any reciprocating mech-
anism which
chronously with the mechanism controlling
e d the eondenser circuit in-
the aerial and which

will perform the same operations as the com-
mutators described and render the receivin

apparatus operative only during the interva
between the discharges. |
What I claim 18:—
1. In a station for duplex wireless teleg-
raphy, the combination o
ing a gap in the oscillation cireuit, bridging

pieces, means for very rapidly moving the

bridging pieces in such manner that they
bridge the gap at regular intervals, a re-
ceiver and means for rendering the recelver
inoperative when the gap is bridged and
rendering it operative when the gap 1s not
bridged. - - L

o The combination of a plurality of sta-
tions for duplex wireless telegraphy each
comprising a transmitter having a gap In
the oscillation circuit, bridging pieces, means
for very rapidly moving the bridging pieces
- such manner that they bridge the gap
at regular intervals, a receiver and means
for rendering the receiver inoperative when
the gap is bridged and rendering 1t opera-
tive when the gap is not bridged.

y cams or eccentrics on a ro- |

can be made to reciprocate syn- .

ing the disk rapidly

o transmitter hav-

tion circuit, terminals

3

3. Tn a station for duplex wireless teleg-
raphy, the combination of a transmitter coii-
riphery, an oscillation circuit, terminals m
the oscillation circuit, and means for rotat-
between the terminals,
a receiver, a commutator and means for ro-
tating the commutator synchronously with
the disk in such manner that it renders the
receiver inoperative during the times the
studs bridge the gap between the terminals
and render it operative during the times the
studs are not bridging the gap.

"4 The combination of a plurality of sta-

tions for duplex wireless telegraphy each

comprising a transmitter consisting of a disk
having studs around its periphery, an oscilla-
in the oscillation cir-
cuit, and means for rotating the disk rapidly
between the terminals,
tator and means for rotating the commuta-
tor synchronously with the disk in such
manner that it renders the receiver inopera-
tive during the times the studs bridge the
gap between the terminals and render 1t
operative during the times the studs are not
bridging the gap. '

GUGLIELMO MARCONI.
Witnesses:

C. J. KETTERIDGE,
P. H. B. SAUNDERS.

sisting of a disk having studs around 1ts pe- :

a Tecelver, a commu-
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