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' vTo all whom zt may- concern:

- Be it known that I, Maurice BrRNAYS
J OHINSON, a citizen of the United States, and
a'resident of San Antonio, in the county of

Bexar and State of Te\:aq, have made and

: mvented certain new and useful Improve:
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~ersed by a wire transmission line.
“a'system - is desirable, as an example, in a
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ments in Combined Wire and Wireless Tele-

phone Systems, of which the fol]owmg is'a
specification.
My invention relates to a combined wire

and wireless telephone system to be used in -

connection with a central office or exchange

"0 that a person at a remote end of a wire
‘transimission line may carry on a conversa-
tion with a person at the remote end of an-
“other wire transmission line over a space a

portion of which may not readily be trav-
Such

case where there are two central stations or

“éxchanges with a river, or-other space across
which 1t is difficult or inconvenient to estab-
lish a’ wire line, intervening, under which

circumstances a wireless system may be in-
stalled . for communication across the river,
the same being controllable from both ex-

‘changes, in which ease anyone connected by

" telephone with either exchange may con-

30

verse with anyone connected with the other

‘through the wireless portion of the systemn

C(}n%ldel(‘d as a Whole
© With the premises in mind, my juvention

consists in the combined \‘vllP and wireless
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telephone system 1llustrated in the accom-

panying drawing, described in the following

spemﬁcatlon and particularly claimed in the

élauses of the concluding claim, and in.such

variations and modlﬁc‘ttlom thereof as will

'be ‘obvious to one skilled in the art to. which

mv invention relates.
“In the draywving the figure is a view illus-

trating in diagram, my invention.

1,1 designate terminals with which a sub-

-"Seriber’s wire-line is connected, and 2, 2 are
‘wires leading to the operator at the cen-
‘tral station, communication being established -

through the wires 8, 3 and thlough two
B ‘double pole switches 4 and 5. 6,.6 areiwires
‘ ,,through which the subseriber may be placed
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in’ commiunication “with the wireless appa-
ratus, 7y 7 are wires through which the cen-

Ctral operator ‘may: secure - commumnication

with the wireless' apparatus, and 8, 8 are

" wires through which the central’ operator
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may listen to ascertain when the subscnber
“has ceased to use: the system., Each ere 6

shown break both the cn‘cmts 26,

follows:
the wire line termmatmg at 1,1 who desmas

has two branches, one 9 of which extends toa
receiver 10 while the other branch 11 extends
to a transmitter 12, the receiver and trans-
mitter-being thus connected in parallel with
the wires 6 as is usual in telephonic ap-
paratus. The receiver 10 and transmitter 12
are -connected respectively, with a transmit-

ter 13 and a receiver 14 by means of con- -

duits in the form of flaring horns 15, 16, a

‘receiver, for example, 10, its transmitter 13

and horn 15 forming an mctlument for am-
plifying the sound waves generated by the
vibration of the iron dmphlaam of the re-
ceiver frequently designated as a telephonic
velay. The transmitter 18 and receiver 14
are connected by wires 17, 17 with telmi~

60

65

76

nals such as binding posts 18, 19, the feceiver .

and transmitter bemn shown s connected
in series and a switch 29 being <located at
some point in the cireuit 17 for the purpose
hereinafter stated. The terminal 18 is con-
nected with the ground through a swire 20
which e\lend@ ﬂllUUOh a battu‘v 21 and 'a
switch 22; and the terminal 19 is connected
with the ground by means of a wire 23, the
ground connections of these wires bemo
some distance from one another,

24 is a bell, and 25 is a switeh adapted to
establish -communication with the wire 26
connected with the terminal 19 and either
the wire 27 leading to the terminal 18 or
with the wire 28 1eadnm to the bell 24, or,
when the switch is in the middle posmon
27 and
20, 28.

The apparatus thus far described and
shown in the upper part of the figure consti-
tutes one end of the wireless telephono sys-
tem and the switching arrangement where-
by the central: opuatm may connect # suo-
scriber with the wireless QV&tem The other
Wnekss station, or the other end of the sys-
tem, is like the one above described and is
shown in the lower portion of the figure,
and without specifically referring to “each
element of the second system, prime num-
bers such-as 1/, 2/, 8', ete., applied to- the
lower portion of the figure indicate in every
case: like elements appearing in' the upper
portion of the figure and herelnbefore speuﬁ~

cally described.

Such, being the

phone system, the operation ‘thereof is as
A subscriber at the remote end of

_ construction’ of my: im-
proved . combined wire and’ wireless tele-
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to talk over the wireless portion of the sys-
tem and to one at the remote end of the wire
line terminating at 17 1" will call the central
operator over the connections 4; 3, 5, 2 and
express his requirements, whereupon wire-

- less communication is established between

10

~‘upon current will flow from the battery
wire 20 to.
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the two wireless stations, but not 2s yet di-
rectly between the person who wishes to
speak and he whom he wishes to speak to,
as follows: The switch 29 is opened. to pro-
tect the receiver and transmitter, the switch
arm of the switch 23 is moved into its lower
position, and the switch 22 closed; where-
21
through . switch 22, through
ground through wires 23 and 26 through
switch 23, wires 27 and 20 to battery.

At such times as the wireless system is not
in use the switch arm of the switches 25, 25
will be in upper position and the switches 22,
99/ will be open, and, such being the condi-
tion .of the switches in. the second station,

" eurrent flowing turengh the carth from jhe
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" movable to conneet with
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first station as above explained will flow to
the second station and through the wire 20/,
bell 247, wire 28’, switch 95" and wires 20/,
93’ to ground, thus ringing the bell 24’.
The operator at the second station upon re-
ceiving & signal will close the switch 227 and
place the switch arm of the switch 257 in its
middle position,and, the operator, at the first
station having done likewlse and closed the
switch 29 after sending out a2 signal, a tele-
phone cirenit is established from the trans-
mitter 13 through the wires 17 and 20, bat-
tery 21, switch 22 and wires 20 to ground:
to the distant station, through wires 237, 17/,
receiver 147, wire 177, switch 29/, transmitter
187, wires 177 20, battery 91’ switch 227 and
wire 207 to ground; and back to the first
ctation and through wircs 23 and 17, re-
ceiver 14, wire 17, and switch 29 to the place
of beginning. Telephonic communication
being thus established through the wireless
portion of the system, the double pole
switches 4 and 47 are moved to the right and
left, respectively, whereupon the speaker at
the Temote end of the wire line 1 1 is placed
in communication with the wire line 17 1
and may converse with a person at the re-
mote end thereof, the vibrations of the dia-
phragms of the receivers 10 and 10° being
amplified so as to increase the magnitude of
the sound waves which act upon the trans-
mitters 13 and 13, as will be understood.
The double pole switchies 5 and 5" are for

the purpose of enabling the central stations.

to converse over the wireless scetion of the
system, or to converse with the person.at the
end of cither wire line; and the switches are
the wires 8 and 8
that cither operator may listen in

in order _
the convergation

order to determine whether
has heen coneluded.
Having thus described my invention and

' munication  may

“ing said

996,088

explained the mode of operation thereof,
what T-claim and desire to secure by Letters
Patent is: ]

1. In a combined wire and wireless tele-
phone system, a wire line; wireless telephone
instruments; a switch whereby said wire line
may be connected with said wireless instru-
ments; other wireless telephone instruments
located at a distance from said first men-
tioned instruments; @ second wire line; a
second switch whereby said second wireless
instruments may be connccted with said see-
ond line; and means whereby wireless com-
be established across the
space between said two sets of wireless tele-
phone instruments.

9. Tn-a combined wire and wireless tele-
plone system, a central station; a wire line
leading thereto; wireless telephone instru-
ments connected -with said central station;
two switches at said station one for connect-
wire line with said wireless instru-
ments and the -other for connecting suid
wircless instruments with the central op-
erator; a second central station located at
a distance from said first stations a wire
line leading therefrom; a second set of wire-
less telephone instruments connected with
said second central station; and two switches
at snid secoud station ome for conneeting
snid second wire line with said second wire-
Jess instrnments and the other for connect-
ing said second wircless instrument with the
operator at the second central station.

3 Tn a combined wire and wireless tele-
phone system, & wire line, a telephone ve-
coiver conuneeted with said line, n telephone
transmitter operated from said receiver, and
wires whereby said transmitter is connected
with the carth, said instrnments, collec-
tively, being located at one. end of a space
across which wireless communication is to
be established; and other instruments lo-
onted af the other end of {he space afore-
enid and among whiclr are a telephone re-
ceiver, wires whereby said receiver is con-
nected with the earth, a telephone trans-
mitter operated from said receiver, and a
wire line connected with enid transmitter.

4. Tn a combined wire and wireless tele-
phone system, o wire line, a telephone re-
ceiver, a switch whereby giid wire line may
be connected with cither a central operator
or with said recelver, # telephone trans-
mitter operated {rom aaid. reeeiver,
wires wherehy said transmitter is connected
with the earth, =aid instruments, collee-
tively, being located at one end of a space
across which wireless conmnnunication is to
be cstablished; and other instruments lo-
cated at the other end of the space afore-
said and among which are telephone re-
ceiver, wires whercby goid receiver is con-
nected with the earth, 2 {elephone trans-

mitter operated from said receiver, a wWire

and |
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line, and a switch whéreby. said wire line

may be connected with either a central op-
erator or with said transmitter.

5. In-a .combined ‘wire and wireless tele-
phone system, a wire line, a telephone re-
ceiver connected”with said line, and a tele-
phone transmitter operated from said re-
ceiver, said instruments, collectively, being
lo¢ated at one end of a space. across which
wireless communication is to be established;

“other instruments loeated at the other end

of the gpace aforesaid and among which are
a telephone receiver, a telephone transmitter
operated from said receiver, and a wire line
connected with said transmitter; and means
whereby wireless communication may be es-
tablished between said first mentioned trans-
mitter and said second mentioned receiver.

6. In a combined wire and wireless tele-
phone system; a wire line; wireless tele-

- phone instruments adapted to be connected

- with said wire line, said instruments being
" connected with the earth by means of wires;
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other wireless  telephone instruments lo:

‘cated at a distance from said first mentioned

8

instruments and connected with the earth
by means of wires; and a second wire line
adapted to be connected with said second
mentioned wireless telephone instruments.
7. In a combined wire and wireless tele-

" phone system; a wire line; wireless tele-

phone instruments adapted to be connected

~with said wire line; other wireless telephone

instruments-located at a distance from said

first mentioned instruments; a second wire.

line adapted to be connected with said sec-
ond mentioned wireless telephone. instru-

ments; and means whereby wireless com-

munication may be established across the
space between said two sets of wireless tele-
phone instruments. ‘ ,

* Signed at New York, borough of Man-

Thattan, in the county of New York and State

of New York, this 30th day of September,
A. D. 1910. :

MAURICE BERNAYS JOHNSON.

‘Witnesses:
A, V. WaLsh,
H. M. Wxirte.
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