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1o all whom it may concern.: .

e 1t known that I, Winriam A. Frioxks,
citizen of the United States, residing at Chi-
cago, m the county of Cook and State of
Illnois, have invented a certain new and
uestul Improvement in Telephone-Exchange
Systems, of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

My invention relates to telephone systems
and finds 1ts preferred embodiment in tele-
phone systems known as interior telephone
systems or house telephone systems.

As 18 well known to those skilled in the

art, mnterior telephone systems have been de-
vised by which any one of a number of sub-
stations could be connected with any other of
the sub-stations of the interior system, by

‘nreans of switching mechanism whose opera-

tion 18 effected at the sub-stations. To this
end, 1t has hitherto been the practice to pro-
vide what has been termed a home button
or switch peculiar to its station and calling

-switches or buttons equal in number to one

less than the total number of sub-stations in
the system. If a person at a sub-station
desired to communicate with a person at one
of the other sub-stations, he would depress
the calling key corresponding to the sub-
station to be called, whereupon a signal de-
vice at the called station would be set into
operation. A person responding to this call

~would operate his home station key or
-switeh, which was so mechanically inter-re-

lated with the calling keys at the same sta-
tion that the operation of the home key
would re-set to normal any of the calling

Leys that might previously have been actu-
4()-

ated to a calling position, and the operation
ol any calling key would set back to normal
the associate home key or any other pre-
viously operated calling key associated
therewith. It is understood that the call-
1ng party’s home button or key is in normal
position, or, if not, it is placed in a normal
position by the calling key which the call-
g party actuates. It is also understood

that the home keys at all other stations when
“such stations are not called, may be at nor-

mal position, but that when a station is
called, the home key is placed in its alterna-
tive position when the call 1s responded to,

~whereupon said home key effects the restora-
“ tion to normal of any calling key which may

previously -have been set to a calling posi-

tion. _
Specifically speaking, features of my in-

~vention are Improvements upon systems of

this character. -
Hitherto the only control exercised over
the common battery was effected by the

switch-hooks at the different sub-stations of

the system, so that, by the proper operation
of any switch-hook, 1t was hitherto at all
times possible to include the common battery
1 circult with the transmitter at the station
having such switch-hook.

By means of my invention, I cause the
home keys or buttons to take part in the
control of the application of the battery to
the transmitters and telephone lines, in addi-
tion to their function of resetting the calling
keys associated therewith, so that it will be
necessary for the home keys to. occupy pre-
determined positions, in order that the
switch-hooks, when released, may effect the
application of battery to the lines. _

By means of my invention, I am enabled
to employ a lesser number of retardation
colls in each existing telephonic connection
and am enabled to avoid the damage that
was hitherto possible upon the occasion of
short circuits, for in interior telephone sys-
tems as hitherto devised there was no means
of determining the presence of short cir-
cuits, except the failure of the system to op-
erate. Short circuits when placed upon the
telephone lines, obviously would enable the
common battery quickly to run down, which
unnecessary loss of battery I am enabled to
avold by means of my invention.

My invention further contemplates the
provision of improved means whereby any
station of an interior system may be brought
mto connection with any station not in-
cluded within the interior system, such as a
subscriber’s station. of a telephone switch-

board exchange system. _
- 1 will explain my invention more fully by

reference to the accompanying drawings,
showing the preferred embodiment thereof,
1n which—

Figure 1 is a simplified diagrammatic
view illustrating my invention. TFig. 2 is a
diagrammatic view somewhat more in de-
tail, of the embodiment of my invention
lustrated in Fig. 1. Tig. 8 is a view in
elevation, partially in section, of a bank of
keys such as may be employed in the prac-
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- hook contact.

Tt is understood that ther

dation to the home hev at

“nate contacts of the diff

with any telephone line.

figures.
1In 1. 1 T have 111118t1 ated stations 1, 2,

3 and 4 1"@011111’*13?' forming part of an in-

terior system, a home key or switch « being
provided at each station. In
with station 1 T have shown three calling
keys 22, 3* and 4* employed for calling sta-
tions 2, 3 and 4, respectively, the sig nals be-
ng omltted from Fi 10, 1, 11owever' 1NAas-
much as an 1llustrat10n thereof is not essen-
tial ‘to an understanding of my invention.

keys for station No. 2, three calling keys for
station No. 3, and three calling key ys tor sta-
tion No. 4, these calling keys not being 1lius-
trated 1n ‘order to relieve the drawing of
complication. Thus there are prowded at
each regular station of the interior system,
2 number of calling keys equal to one less
than the total number of stations regularly
forming parts of the interior system, in ad-
each of said sta-
tions. The keys at each of the sub- stations
are mechanically inter-related as 1illus-
trated in Figs. 3, 4 and 5, “whereby an op-
eration of any one of the keys in a group
will effect the restoration of any other pre-
viously actuated key of such group. The
description of such mechanical inter - rela-
tion of these switches will be furnished
hereinafter, it being sufficient for present
purpocses oenerally to state that these
switches have the mechanical 1nter-relation
stated. _ _
A talking bﬂttery b has 1ts lower terminal
normally in connection with sumilar switch-
hook contacts at the different sub-stations,
those contacts, in the embodiment of the in-
vention shown ‘that are out of connection

with the Swi'tch hooks When said switch-

hooks support the receivers. The home
keys, in their normal posﬂzlons effect Such

connection of the lower pole of the battery 0

with said switch-hook contacts, the spring o
of each home key normally resting against

~a normal contact, which spring and contact
are 1n serial relation with each other and
and the aforesaid switen-

with the battery
The upper terminal or pole
of the battery & 1s connected with the alter-

erent home keys or
switches ¢ and nermally

When a home key 1s moved from 1ts nor-

nml to its alternate position, the spring !

eof,

instead then of being co mecied

there

with the lower terminal o1 the. battery 0,

_55_]
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8 ‘a different Ley‘

nected stations arve
hooks Cy whu cby the connection of the bat-
tery with the lines is rendered complete.
In order that the battery v
ecdl with the line betwwn two connected
interior stations, may not be short circuted,
1 cause the aciuqted calling key directly to
connect the switch-hook at each station with

association

necte

e are three calling

tem,

has no connection

1 mfu"eme

into connection with the upper termmal of

the battery, so that said battery 1s then 1n-
cluded in circuit with the line that connects
one station, the calling station, m talking
cirenit with another,
that the receivers of the con-

the called station, 1t
being assumed

removed from their

when thus con-

the transmitter at the other station, whereby

the battery 1s connected n mulhp]e between
the sides of the united telephone line.
“other words, by means of the calling key at

In

the calling 51 ation, the 111001111110. Lermmal

of the transmitter at each station is directly
connected with the outgoing terminal of the
90

transmitter of the other stqtmn considering,

for ex ample that the upper terminals of the
transmitters are the incoming terminals and.
that the lower terminals of the transmitters
The battery be-
mg in 111111t11)le with the transmitters, 1s con-
tained in a bridge which includes suitable
impedance, prefer ably contained in two coils
d ¢ between which the battery is disposed,
considering 1
bridge Coatmmnv the battery and the im-

are the cutgoing terminals.

Thl‘%‘

station to be calling.

includes the contact
of the home buttons of the con-

1:)Lc1‘111(3e colls *ﬂbo
Springs @'

Fig. 4 is a view gen- | battery 0, so that the upper switéh - hook
contact, instead of being 1n connection with
the lower terminal of the battery, 1s brought
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nected stations, the norimal contact of the

home button of the calling station, the alter-
nate contact of the home buttom of the
called station, the switch-hooks of these sta-

tions, and the upper contacts ot said switch-

hooks. If station 2 should happen to be the
calling station and f-‘statwn 1 the called sta-

‘tion, then the impedance coils d* ¢* would
e ﬂmbgtltuted for the coils ¢ and e, as will
‘be well understood by reference to the draw-
ng.

mna 113?'
nal to similar portions of the interior sys--
1t requring the home button at one
station to b in its normal position and the

Thus the home keys or buttons nor-
offect the connection of but one termi-

home button at a station connected with this
station to be in its alternate position before

both terminals of the battery (or other suit-

able source of current) may be properly

It will be unnec esmry to repeat the de-

--'scrlptlon which I have hlthelto oiven to
1t 5ufﬁcmo' to-

1 in describing Fig. 2,

mw stmilar pmis sunﬂar characters of

105
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“connected in Cclr cmt relation Wlth the tI AnNs-
mitters. |
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T have shown in ‘1ddlt1011 to the

apparatus already described, suitable signal-
1s connected with the uppm ter mmﬂl mL the | 1ece1vmn dewces f whose lecuue are ]0111t1y 130
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established by calling keys and the asso-
ciated switch-hooks at the stations, all as
‘Will be apparent from an 1nspection of Fig.

which need not be more particularly do-
seribed 1masmuch as the signal and circuits
therefor form no novel part of the system
of my invention.

In Fig. 2 T have shown but two stations,
which are arbitrarily numbered 1 and 2,
regularly forming part of the interior sys-
tem, inasmuch as Fig. 1 renders the 1llustra-

tion of additional stations unnecessary. I

have shown in association with station No. 1
1n Iig. 2 a home button or key « and one

caling key 2%, while I have shown in asso-

ciation with station 2 another home key «
and a calling key 12 '

I will now deseribe that feature of my
present invention which has to do with the
inter-connection of telephone stations that
are extraneous to the interior system with
stations oi the interior system. While 1

have 1llustrated this feature of my invention

In  assoclation with the interior system
hitherto described, I do not wish to be
limited to this association of the present
teature of the invention about to be par-
ticularly described.

Where facilities are to be afforded for
inter-connecting any station of an interior
system with an exchange extraneous to such
system, I employ an additional calling but-
ton or switch corresponding to a trunk line
leading to such exchange, such switch being
deswn ated ¢ 1n Ifigs. { and 2, each station
of the interior System having one such but-
ton ¢, each button being ’lddptﬂd to connect
the same trunk line with the interior station
associated with the button. - 1f 1t should be
cdesired to connect any station of an interior
system with another exchange extraneous to
the mterior system, I pro ovide an additional
calling button or switch I, one tor each nte-
rior station, each button h bemg adapted to

connect 1ts assoclate station with a trunk hine

leading to said other exchange. Of course, it
may be desived to have only a portion of the
stations of the interior system adapted ior
connection with the outgoing trunks,in which
case only those interior stations that are to
have this privilege would be provided with
the trunk keys ¢ 4. In FFig. 1, the sides of
the common battery trunk line ¢ are con-
nected with the back contacts of the springs
of a depressed switch ¢, the trunk line 2 be-
ing thereby made a continuation of the tele-
1)110110 line of a calling interior station. The
calling 1nterior station may effect the opera-

tion of the common battery calling device at

the common battery exchange, and the oper-
ator at the common battery exchange will
ascertain the want of the calling mtemer
station and effect connection of the calling
interior station line with the called ssub

il

effect the operation of a magneto ¢

system  proper.

battery exchange 1n a manner Well known
‘md Whmh need not be described. If a call-

ing common battery subscriber should desire

connectwn with an interior station, he will

signal a common battery exchange Oper ator,
who will connect the calling subscriber’s line
with the jack 7 (Fig. 2) of the trunk line 4,
in a manner well understood. The comn non
battery exchange operator will thereaiter
all bell m
located at a station within the bul’ ding or
territory embraced by the interior system.
An attendant at this station will remove the
telephone » from its switch-hook and will
ascertain the want of the calling common
battery subscriber, this attendant first hav-
g partially depresaed the key o, which has
back contacts that are connected with the
sides of the trunk ¢, the springs of the switch
0 being in connection with The attendant’s
telephonic outfit. ‘Fhere ave provided in as-
soclation with the trunk line 4, as many keys
1P 4% ete. as there are stations in the interior
In the present mstance,
there will be four such keys for the trunk
circuit ¢, the attendant upon the trunk line ¢
operatmo cne of these keys corresponding to
the called interior station, serving thereby
to bring about the response of the alled in-
terior station 1, 2, 3 or 4 with whom con-
nection was desired by the calling common
battery subscriber. Before the attendant
has called the called interior station, for ex-
ample, station 1, by the depression of the
corresponding key (1) he further depresses
the key o, this time to close circuit at p
through a signal device » and the common
battely at the common battery exchange that
has been thrown into connection with the
trunk line ¢, whereby the trunk line attend-
ant 1s kept nformed that the trunk line 7 1s
in service, the signal device » acting as a

supervisory signal over the trunk line 4 for

the 11”1{01*111911011 of the trunk line attendant.
The circuit that includes the signal 7 also
includes a relay 7" which 1s enermzed when
circult is closed therethrough to “establish a
local circuit through the elements 7 and 7
by the attraction of the armature 7 of the
relay 7. This local circuit includes the nor-
mally closed contacts »° of a relay 4, this
relay »* being included in one side of the
trunle circuit ¢ and being energized when

telephonic connection between an interior

station and a common battery station has
been established, whereby the local circuit
for the signal device » and relay »* will be
opened at r*, saild signal device being there-
upon restored to its normal condmon to ap-
prise the attendant that telephonic connec-
tion 1s complete.
once been opened at 7%, 18, of course, also
opened at 7%, so that the sional device 7 1s
10t again operated. When the relay 7t 1s

seriber whose hine extends to the common | oper.ﬂ.ted, it establishes a bridge connection

The local circuit having
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across the trunk line, whereby the super-
visory signal in association with the plug
engaging the trunk line jack is caused to
remain 1nert, whereby the trunk line is held

busy, so that the exchange operator may not

prematurely remove the plug from the trunk
Ime jack. The relay 74, when energized,
establishes a local circuit through a signal
device 7° to indicate that the trunk line is
busy.. There may be as many signals 75 as
there are interior stations, one signal at each
station (Fig. 2). I have only shown one

signal »° in Fig. 1, as it is well understood
‘the other signals #° will be in multiple re:

a-
tion therewith as shown in Fig. 2. In T

The attendant, as has been stated, estab-
lishes connection between the trunk line ¢
and the called interior station, by the oper-
ation of a key, such as 1b, corresponding to

the called interior station, as station No. 1,

the key o 1s restored to its normal position.
If the attendant should observe that the
called interior station does not respond, the
attendant will again partially depress the

key o and take off his receiver n, thereby

~again establishing circuit through the relay

30

tending to the magneto switch-board, this

r* to release the signal device » so that it

may assume 1ts normal condition.
Referring now to the trunk line % ex-

trunk line 1s divided 1mnto two sections that

~are 1mductively related by means of the re-

o

40-

45

peating coils £*. I have not shown keys
sunilar to keys 1P 4* ete. in association with,
the trunk circuit %, in order that I may avoid
complication in the illustration. I have
shown a key o' having an extra contact p'.
The key o, when partially depressed, is ca-
pable of connecting the telephone outfit o2
1 telephonic relation with the trunk %, in

order that the attendant at the telephonic

>

apparatus o* may be informed of the con-
nection desired by a calling subscriber of
the magneto switch-board exchange. Hav-
g ascertained the connection desired by
the magneto switch-board subscriber, the

~attendant at o* would operate a key corre-

0

“sponding to the called interior station and

having circuit relationship with such sta-

‘tion stmilar to that possessed by either of the

~keys 1P 4% etc., no keys corresponding to

i
t.

hese being illustrated in connection with
e trunk circuit %, for the sake of sim-

plicity. In order to enable the attendant at

0® or any nterlor station possessing a key 2,

to signal the operator at a magneto switch-
board, I provide an extra contact p* for the

60 key o* and an extra contact 2* for each key £, |

which contacts are included in cireuit with a

battery s and a coil s of an induction or

| {{5:

kick coil, this coil being in primary relation

to a secondary coil s* i ecircuit with a suit-

0
= - 4 - » .*b'
1 the Slgllﬂl r° 18 shown 1 association with
station No. 1. o

-

r

825,573

of the trunk circuit % The full operation

of a key / at any calling interior station, or

~a key o', will, therefore, occasion the im-

pression of a sudden impulse of current upon

the circuit including the signal device s°,

70

whereupon the operator at the magneto

switch-board will respond to the signal, as-
certain the connection desired, and complete
the same.

e. The operator at the magneto
switch-board, in calling for an interior sta-
tion, will 1n a manner well known, effect the

~operation of the magneto signal s*, where-
‘upon the attendant at o0® will bring about the
connection of the trunk line % with the

called interior station, as has been deseribed.

The stations at o and o' may, if desired,

having additional work to perform in bring-

ment of the interior stations of my system.

cording to Iig. 5.

g about connections between calling ex-
change subscribers and called exchange sub-
scribers and any of the other interior sta-

tions 1, 2, 3 and 4. This being the case, I
provide the stations at o o' with home but-
tons §°, whose circuit relations are similar to

the circuit relations of the home buttons .

In reference to Fig. 2, the apparatus in
association with the trunk lines ¢ and %2 is
somewhat more fully illustrated. It will be
observed that the common battery at the
“common battery exchange supplies the trans-
‘mitter at the interior station, whether it be
‘a calling or called station with battery. In
~order that the interior station when con-
nected with a magneto trunk line, may be
supplied with battery, I connect the upper
strand of the left-hand section of the trunk

line & with the upper pole of the battery .

In may be desirable to have the attendant

limit the calls outgoing from the interior
stations to certain of those stations, to which

“end a key ¢ may be provided in the trunk

lines, as illustrated in Figs. 1 and 2, this
key being normally open and being closed by

the attendant upon the trunk lines, when he
will permit a call to go through an exchange.

- Figs. 3, 4 and 5 illustrate a group of
switches such as may enter into the equip-

Fig. 5 shows in elevation, four switches, with
none of the keys in a depressed position.

[1g. 3 shows the home switch or button
‘depressed, while Fig. 4 shows a calling key

v depressed. Kach of Figs. 8, 4 and 5 show

three calling keys and one home key. Cer-
tain of the switch contacts are shown as

they would appear in the view taken ac-

Certain of these contact

75

80

be regularly equipped interior telephone sta- -
tions which may call any of the other sta-
tions and each other and which may be
called by any of the other stations or each
other, the attendant or attendants at o o'

90

105

110

115

120

1925

springs have been omitted in Figs. 8 and 4,

as the repetition of their i1llustration is not

_ ‘essential to an understanding of the inven-
able signal s* at the magneto exchange end [ tion. Each key has a plunger w working

130
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o

against the force of a spring w'. The shank | associated with the trunk line at the inter-

w* of each key is provided with a nose w?
flat upon its top and inclining downwardly
and inwardly to form at its inclined portion,
a cam. A plate 2 is provided with a pin #?
for each cam, the pin ' in association with
the home button « being in constant engage-
ment with a spring 4. When any key is
depressed, the cam or nose element w? en-
gages the adjacent pin 22
the longitudinal movement of the plate «

against the force of the spring 7, said

spring effecting the return of the plate when
the nose w® of the actuated key has been
pushed below the pin. When any other key
1s thereafter depressed, its cam w®, by en-
gaging the assoclate pin 27, shifts the plate
agamst the force of the spring v, thereby
removing the pin #' associated with the pre-
viously actuated key from the path of the
nose w* of sald actuated key, whereupon the
spring w* effects the restoration of the pre-
viously actuated key to its normal position.

It 18 not new with me to provide an in-
terior telephone system including a plurality
of stations, a trunk line leading to an ex-
change, a switching key at an interior sta-
tion being adapted to have at least two
operating positions, in one of which it is
adapted to connect an interior system with
sawd trunk line, a signal device at the ex-
- the trunk line adapted to

change end of
respond to impulses of current, a primary
kick coil circuit which is closed by said
switching key when occupying a different
operating position, and a secondary kick coil
circutt in inductive relation with said pri-
mary kick coil circuit and including the sio-
nal device at the exchange end of said trunk
lime.  Nor is it new with me to provide such
a telephone system with a plurality of local
common-battery lines common to a plurality
oi stations, a trunk line extending from the
inter-communicating system to a magneto ex-
change, a repeating coil inductively connect-
ing one of the local lines with the trunk line
tor talking purposes whereby the common-
battery local line is kept separate from the
magneto trunk line, a kick-coil having its

.

primary winding connected with the inter-

communicating system and its secondary
windmg bridged across the trunk line, and

means for sending an impulse of current
throngh the primary of the kick-coil to in-
duce an 1mpulse of current in the secondary
of the kick-coil and the trunk line, to throw
a drop connected with the trunk line at the
niagneto exchange. Nor is it new with me
to provide such a telephone system with a
plurality of local lines common to a plural-
1ty of stations, a trunk line extending from
the mter-communicating system to a mag-
neto exchange, a repeating coil inductively
connecting one of the local lines with the

thereby effecting |

communicating system for throwing a drop
connected with the trunk line at the magneto
exchange, and a condenser in series with the
trunk-line side of the repeating coil whereby
any considerable portion of the impulse of

70

carrent produced in the trunk line by the

kick-coil 1s kept from flowing through the
repeating coil. Nor is it new with me to

provide such a telephone system with a

plurality of local lines common to a plural-
1ty of stations, a trunk line extending to a
magneto exchange, a repeating coil induect-
1vely connecting one of the local lines with
the trunk line for talking purposes, a pair
of condensers in series with the respective
windings of the repeating coil, a kick-coil at
the intercommunicating system having its
secondary bridge across the trunk line, and

means for causing the kick-coil to send an

impulse of current over the trunk line to
throw a drop at the magneto exchange.
While I have herein shown and particu-
larly described the preferred embodiment of
my 1nvention, I do not wish to be limited to
the precise arrangement shown, as changes
may readily be made without departing
from the spirit of my invention, but,
Having thus described my invention, T

claim as new and desire to secure by Letters ¢

Patent the following :—

1. An interior telephone system including

a plurality of stations, a battery for supply-
ing the transmitters at each of said stations
with current, calling switches at each of said
stations, whereby each of said stations may
be brought into connection with a selected
one of the other of said stations, each call-
ing switch, when actuated, serving to permit
the connection of the outgoing terminal of
the transmitter at each connected station

with the incoming transmitter terminal of

the other connected station, and an addi-
tional switching device at each of said plu-
rality of stations serving normally to con-
nect one terminal of the battery with con-
cductors leading to similar terminals of the
transmitters, each of said switches serving,
when operated, to remove said battery termi-
nal from 1ts normal association with one of
sald transmitters and to bring said battery
mto circuit relation with the transmitters.

2. An 1nterior telephone system including
a plurahty of stations, a battery for supply-
g the transmitters at each of said stations

with current, calling switches at each of

sald stations, whereby each of said stations
may be brought into connection with a se-
lected one of the other of said stations, each
calling switch, when actuated, serving to

permit the connection of the outgoing termi-

nat of the transmitter at each connected sta-
tion with the incoming transmitter terminal
of the other connected station, and an addi-

trunk ling for talking purposes, a kick-coil | tional switching device at each of said plu-
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a plurality of stfltm:n_s, a battery for eueply—
ing the transmitters at each of said stations
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ality of stations serving normally to con-
nect one terminal of the battery with con-

ductors leading to similar terminals of the
transmaitters, each of said switches Serving,

when operated, to remove said battery ter mi-

nal from 1its 1101‘111&11 assoclation with one of

said transmitters and to bring said battery
1in multiple with the transmltters at the con-

nected stations.
3. An nterior telephone system including

w1ﬂTi current, calling switches at each of said
stations, Whereby each of said stations may
be brought into connection with a selected
one of the other ot said etfltlone each calling

switch, when actuated, serving to permit the
‘connection of the outo'omﬂ terminal of the

tranemlttel at each connected station with
the incoming transmitter terminal of the
other eonaeeted station, and an additional
switching device at each of said plurality
of stations serving normally to connect one

terminal of the battery with conductors

leading to similar terminals of the trans-
:mlttele: each of said switches serving, when
eperated to remove said battery terminal
from 1ts normal association with the trans-
mitter at the same station therewith and to

bring said battery into circuit relation with
the trfmsmltter

4. An iterior telephone system inclnding
a plumhty of stations, a battery for eupply—
ing the transmitters at each of said stations
Wlth current, calling switches at each of said
stations, Wherebv each of said stations may
be brought into connection with a selected

one of the other of said stations, each ca 111-

ing switch, when actuated, serving to per-
mit the connection of the 011t0 01N g “terminal
of the transmitter at each connected station
with the incoming transmitter terminal of
the other connected station, and an addi-

tional switching device at each of said plu-

rality of stations serving normally to con-
nect one terminal of the battery with con-
cuctors
transmitters, each of said switches Serving,

when opemted to remove said battery termi-
om 1ts normal association with the

nal fro
transmitter at the same station therewith
and to bring said battery in multiple with
the transmitters at the connected stations.
5. An interior telephone system including

a plurality of stations, a battery for %map]y- '
ing the transmitters at each of said stations

wﬁh current, calling switches at each of

said stations, Whereby each of said Statlen

may be 1)1"011011t into connection with a se-
lected one of the other of said stations, each
when actuated, serving to
perunt the connection of the outgoing termi-

1a] ot the trai mmel at each eenneeteu ot a-
tmn with the imcoming transmitter terminal

permit the inclusion of “said battery

switches

leading to similar terminals of the

1ng the trans mitters

“one of the other of said s
switeh, when actuated, serving to permit the

095,573

| tional switching device at each of said plu-

rality of stations serving, when actuated, to
N CIT-

cult with the transmitters of the eonneeted

| %t.{t‘[ 10NS.

6. An interior telephone system meludmw
a plurality of stations, a battery for supply-

1ng the transmitters at each of said stations

W1th current, calling switches at each ot said
stations, whereby each of said stations may

70

75
_be br oufrhi into connection with a selected
one of tne other ot said %m{mnm cach calling
switch, when .:wtlmted, serving to ]Jemut the
CcONNne **‘10}1 of the outgoing tel minal of the
Ctransmitter at each eem}eeted station with

80

the incoming transmitter terminal of the -

other eonneeted %tatlon and an additional

switching device at each of said plurality of

stations serving, when actuated, to include

‘said battery in multiple with' the trans-
~mitters at the connected stations.

. An interior telephone system melvdmo
A phu"ahty of stations, a battery for euppl}
g the transmitters at each of said stations

W 1th current, calling switches at each of said
stations, wherelw each of said stations may

be bmﬂﬂht into connection with a selected

one of the other of said stations, each calling
switch, when actuated, serving fo permit the

eenneetlen of the eutoeme telmnml of the
transmitter at each eonneeted station with

85

95

the Incoming transmitter terminal of the

other conne LBd station,

statlons serving normally to connect one
terminal of
leaching to
mitters,
pemte
f{; om its normal association with one of said

ransmitters and to bring said battery into
euemt relation with the transmitters, the
at eaclhh of said stations 11.:1\71110
mechanical inter-connection, whereby the
operation of the swite h{—}s will occasion the
restoration to normal of the switches me-
! flllie*llly related thereto.

S. An 1nterior telephone system meludmﬂ
a plurality of stations, a battew for eupplv—-
at each of said stations

at each of said

similar terminals of the trans-

1111 current, calling switches ¢

stations, WneLebv each of said stations may

he bLoweht 1INto eonneetmn with a selected
‘lthll‘-‘S cach calling

eonneetlon ot the 111,001110 terlmnal ot the

enem]tter at each eonneeted station with

transmitter terminal of the
and an additional

Lhe 111(3011111’16
other eenneeted station,

leading to similar terminals of ﬂle tran
mitters, each of said switches serving, _*r*hen

and an additional
“switching device at each ef said plurality of

the battery with conductors

each of said switches serving, when
to remove said battery teumnal.
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mz, ching device at each of said plurality 125
O etqtmne serving normally to connect one

“terminal of the bquely with eonductor

ot the other eomleeted station, and an addi- | oper ﬂted to remove sald battux. termlm] 180
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trom its normal association with one of said | stations with current, calling switches at

transmitters and to bring said battery in
multiple with the transmitters at the con-
nected stations, the switches at each of said
stations having mechanical inter-connection,
wheveby the operation of the switches will
occasion the restoration to normal of the
switches mechanically related thereto.

J. An interior telephone system including
a plurality of stations, a battery for supply-
e the transmitters at each of said stations
with current, calling switches at each of
said stations, whereby each of said stations
may be brought into connection with a se-
lected one of the other of said stations, each
calling switch, when actuated, serving to
permit the connection of the outgoing ter-
minal of the transmitter at each connected
station with the incoming transmitter ter-
minal of the other connected station, and an
additional switching device at each of said
plurality of stations serving normally to con-
nect one terminal of the battery with con-
cductors leading to similar terminals of the
transmitters, each of said switches serving,
when operated, to remove said battery ter-
minal from its normal association with the
transmitter at the same station therewith
and to bring said battery into circuit rela-
tion with the transmitters, the switches at

~each of said stations having mechanical in-

30

40

49
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ter-connection, whereby the operation of the
switches will occasion the restoration to
normal of the switches mechanically related
thereto.

10. An interior telephone system includ-
mg a plurality of stations, a battery for

supplymg the transmitters at each of said |

stations with current, calling switches at

‘each of said stations, whereby each of said |

stations may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, Serving
to permit the connection of the outgoing
terminal of the transmitter at each con-
nected station with the incoming transmitter
terminal of the other connected station, and
an additional switching device at each of
sald plurality of stations serving normally
to connect one terminal of the battery with
conductors leading to similar terminals of
the transmitters, each of said switches serv-
ing, when operated, to remove said battery
terminal from its normal association with
the transmitter at the same station therewith
and to bring said battery in multiple with
the transmitters at the connected stations,
the switches at each of said stations having
mechanical inter-connection, whereby the
operation of the switches will occasion the
restoration to normal of the switches me-
chanically related thereto. |

11. An 1nterior telephone system includ-
g a plurality of stations, a battery for
supplying the transmitters at each of said

each of said stations, whereby each of said
stations may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, serving
to permat the conmection of the outgoing
terminal of the transmitter at each con-
nected station with the incoming transmitter
terminal of the other connected station, and
an additional switching device at each of
said plurality of stations serving, when ac-
tuated, to permit the inclusion of said bat-
tery m circuit with the transmitters of the
connected stations, the switches at each of

sald stations having mechanical inter-con-

nection, whereby the operation of the
switches will oceasion the restoration ‘to
normal of the switches mechanically related
thereto. |

12. An interior telephone system includ-
ing a plurality of stations, a battery for
supplying the transmitters at each of said
stations with current, calling switches at

70

75

30

85

each of said stations, whereby each of said

stations may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, serving

to permit the connection of the outgoing

terminal of the transmitter at each connected
station with the incoming transmitter ter-
minal of the other connected station, and an

additional switching device at each of said
plurality of stations serving, when actuated,

to mclude said battery in multiple with the
transmitters at the connected stations, the
switches at each of said stations having
mechanical Inter-connection, whereby the
operation of the switches will occasion the
restoration to normal of the switches me-
chanically related thereto.

13. An interior telephone system includ-

1ng a plurality of stations, a battery for sup-

plying the transmitters at each of said sta-
tions with current, calling switches at each
of said stations, whereby each of said sta-
tions may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, serving
to permit the connection of the outgoing
terminal of the transmitter at each connected
station with the mcoming transmitter ter-
minal of the other connected station, an ad-
cditional switching device at each of said

plurality of stations serving mnormally to

connect one terminal of the battery with
conductors leading to similar terminals of
the transmitters, each of said switches serv-

ing, when operated, to remove said battery

terminal from 1ts normal association with

one of said transmitters and to bring said
pattery mnto circuit relation with the trans-

‘mitters, and switch-hooks at the interior sta-

tions serving, when supporting the receivers,
to prevent the flow of current from the bat-
tery to the transmitters, and, when relieved
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of said stations, whereby each of said sta-

8

of the influence of the receivers, to permit

such flow when the associate switching de-
vices have been properly operated.
14. An interior telephone system includ-

ing a plurality of stations, a battery for sup-

plying the transmitters at each of said sta-
tions with current, calling switches at each

~ tions may be brought into connection with

10
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40

a selected one of the other of said stations,
each calling switch, when actuated, serving

to permit the connection of the outgomng

terminal of the transmitter at each connected
station with the incoming transmitter ter-
minal of the other connected station, an ad-
ditional switching device at each of said
plurality of stations serving normally to
connect one terminal of the battery with

conductors leading to similar terminals of
the transmitters, each of said switches serv-

o, when operated, to remove said battery
termiinal from 1its normal association with

Ing

~one of said transmitters and to bring said

battery in multiple with the transmitters at
the connected stations, and switch-hooks at

rent from the battery to the transmitters,
and, when relieved of the mfluence of the
receivers, to permit such flow when the asso-
ciate switching devices have been properly

operated. -

15. An interior telephone system includ-
ing a plurality of stations, a battery for

supplying the transmitters at each of said
~stations with current, calling switches at

each of said stations, whereby each of said
stations may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, serving
to permit the connection of the outgoing ter-

minal of the transmitter at each connected

45

50

station with the incoming transmitter ter-
minal of the other connected station, an
additional switching device at each of
sald plurality of stations serving mnor-
mally to connect one terminal of the bat-
tery with conductors leading to similar
terminals of the transmitters, each of said
switches serving, when operated, to remove

sald battery terminal from its normal associa-

tion with the transmitter at the same station

therewith and to bring said battery into cir-
~cuit relation with the transmitters, and

switch-hooks at the interior stations serving,

~ when supporting the receivers, to prevent the

60

65

ow of current from the battery to the trans-
mitters, and, when relieved of the influence
of the receivers, to permit such flow when
the associate switching devices have been
properly operated. -

16. An interior telephone sysfem imclud-

ing a plurality of stations, a battery for sup-
plying the transmitters at each of said sta-
tions with current, calling switches at each

925 573

of said stations, whereby each (__)t: said_'sta,é- _
tions may be brought into connection with a

selected one of the other of said stations,

each calling switch, when actuated, serving

to permit the connection of the outgoing

‘terminal of the transmitter at each connected
station with the incoming transmitter termi-

nal of the other connected station, an addi-
tional switching device at each of said plu-
rality of stations serving normally to con-

nect one terminal of the battery with con-

ductors leading to similar terminals of the
‘transmitters, each of said switches serving,
when operated, to remove said battery termi-

nal from its normal assoctation with the

transmitter at the same station t.herewr}th |
‘and to bring said battery in multiple with

the transmitters at the connected stations,

and switch-hooks at the interior stations
‘serving, when
prevent the fl

supporting the receivers, to
ow of current from the battery
to the transmitters, and, when relieved of

‘the influence of the receivers, to permit such
flow when the associate switching devices
have been properly operated. o
the mterior stations serving, when support- |
- 1ng the receivers, to prevent the flow of cur-

17. An interior telephone system indud-'
ing a plurality of stations, a battery for sup-

70

75

80

85

90

plying the transmitters at each of said sta-

‘tions with current, calling switches at each

of said stations, whereby each of said sta-

each calling switch, when actuated, serving

terminal of the transmitter at each connected

‘station with the mncoming trans;nitter term@-.
‘nal of the other connected station, an addi-
‘tional switching device at each of said plu--

rality of stations serving, when actuated, to
permit the inclusion of said battery in cir-
cult with the transmitters of the connected

‘stations, and switch-hooks at the interior
‘stations serving, when supporting the re-
ceivers, to prevent the flow of current from -

the battery to the transmitters, and, when

relieved of the influence of the receivers, to

18. An interior telephone system includ-

ing a plurality of stations, a battery for sup-

plying the transmitters at each of said sta-
tions with current, calling switches at each
of said stations, whereby each of said sta-
tions may be brought into connection with a
selected one of the other of said stations,
each calling switch, when actuated, serving

to permit the connection of the outgoing
terminal of the transmitter at each connected

station with the incoming transmitter termi-
nal of the other connected station, an addi-
tional switching device at each of said plu-

rality of stations serving, when actuated, to

include said battery in multiple with the

transmitters at the connected stations, and
-switch-hooks at the interior stations serving,

95

‘tions may be brought into connection with a
‘selected one of the other of said stations,

‘to permit the connection of the outgoing
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permit such flow when the associate switch-
ing devices have been properly operated.

115

120

125

130



10

15

20

25

30

40

495

00

0d

60

65

025,573

when supporting the receivers, to prevent |

the flow of current from the battery to the
transimtters, and, when relieved of the in-
fluence of the receivers, to permit such flow
when the associate switching devices have
been properly operated.

19. An interior telephone system includ-
g a plurality of stations, a battery for sup-
plying the transmitters at each of said sta-
tions with current, calling switches at each
of said stations, whereby each of said sta-
tions may be brought into connection with a
selected one of the other of said stations,

each calling switch, when actuated, serving

to permit the connection of the outgoing
terminal of the transmitter at each connected
station with the incoming transmitter termi-
nal of the other connected station, an addi-
tional switching device at each of said
plurality of stations serving normally to
connect one terminal of the battery with con-
cluctors leading to similar terminals of the
transmitters, each of said switches serving,
when operated, to remove said battery termi-
nal from its normal association with one of
sald transmitters and to bring said battery

ito circuit relation with the transmitters,

the switches at each of said stations having
mechanical inter-connection, whereby the
operation of the switches will occasion the
restoration to normal of the switches me-
chanically related thereto, and switch-hooks
at the interior stations serving, when sup-
porting the receivers, to prevent the flow of
current from the battery to the transmitters,
and, when relieved of the influence of the
receivers, to permit such flow when the as-
soclate switching devices have been properly
operated.

20. An 1nterior telephone system includ-
1ng a plurality of stations, a battery for sup-
plying the transmitters at each of said sta-
tions with current, calling switches at each

of said stations, whereby each of said sta-

tions may be brought into connection with a
selected one of the other of said stations,
each calling switch, when actuated, serving
to permit the connection of the outgoing
terminal of the transmitter at each connected
station with the immcoming transmitter termi-
nal of the other connected station, an addi-
tional switching device at each of said
plurality of stations serving normally to
connect one terminal of the battery with con-
ductors leading to sumilar terminals of the
transmitters, each of said switches serving,
when operated, to remove said battery termai-
nal from 1ts normal association with one of
sald transmitters and to bring said battery
1in multiple with the transmitters at the con-
nected stations, the switches at each of said
stations having mechanical inter-connection,
whereby the operation of the switches will
occasion the restoration to normal of the
switches mechanically related thereto, and

P

©

switch-hooks at the interior stations serv-
ing, when supporting the receivers, to pre-
vent the flow of current from the battery to
the transmitters, and, when relieved of the
influence of the receivers, to permit such
flow when the associate switching devices
have been properly operated.

21. An 1nterior telephone system includ-

ing a plarality of stations, a battery for sup-
plying the transmitters at each of said sta-
tions with current, calling switches at each
of sald stations, whereby each of said sta-
tions may be brought into connection with a
selected one of the other of said stations,
each calling switch, when actuated, serving
to permit the connection of the outgoing
terminal of the transmitter at each connected
station with the incoming transmitter termi-
nal of the other connected station, an addi-
tional switching device at each of said
plurality of stations serving normally to
connect one terminal of the battery with con-
ductors leading to similar terminals of the
transmitters, each of said switches serving,
when operated, to remove said battery termi-
nal from 1ts normal association with the
transmitter at the same station therewith
and to bring said battery into circuit rela-
tion with the transmitters, the switches at
each of sald stations having mechanical in-
ter-connection, whereby the operation of the
switches will occasion the restoration to nor-
mal of the switches mechanically related
thereto, and switch-hooks at the interior sta-
tions serving, when supporting the receivers,
to prevent the flow of current from the bat-
tery to the transmitters, and, when relieved
of the influence of the receivers, to permit
such flow when the associate switching de-
vices have been properly operated. |
22. An 1nterior telephone system includ-
g a plurality of stations, a battery for sup-
plying the transmitters at each of said sta-
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tions with current, calling switches at each

of said stations, whereby each of said sta-
tions may be brought into connection with
a selected one of the other of said stations,
each calling switch, when actuated, serving
to permit the connection of the outgoing
terminal of the transmitter at each con-
nected station with the incoming transmit-
ter terminal of the other connected station,
an additional switching device at each of
sald plurality of stations serving normally
to connect one terminal of the battery with
conductors leading to similar terminals of
the transmitters, each of said switches serv-
g, when operated, to remove said battery
terminal from its normal association with
the transmitter at the same station therewith

110

116

120

125

and to bring said battery in multiple with -

the transmitters at the connected stations,
the switches at each of said stations having
mechanical inter - connection, whereby the
operation of the switches will occasion the
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restoration to normal of the switches me--
chanically related thereto, and switch-hooks

at the interior stations serving, when support-

ing the receivers, to prevent the flow of cur-
rent from the battery to the transmitters,

and, when relieved of the influence of the

recelvers, to permit such flow when the as--
sociate switching devices have been properly
- operated. o - '
10

93, An interior

L]

battery In circuit with the transmitters of
the connected stations, the switches at each
of 'said stations having mechanical inter-
connection, whereby the operation of the.

switches will occasion the restoration to
normal of the switches mechanically related
thereto, and switch-hooks at the 1nterior sta-

tions serving, when supporting the receivers,
low of current from the bat-

to prevent the |
tery to the transmitters, and, when relieved

of the influence of the receivers, to permit

“such flow when the associate switching de-

40
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vices have been properly operated..

94. An interior telephone system includ-

ing a plurality of stations, a battery for sup-

plying the transmitters at each of said sta-

tions with current, calling switches at each
of said stations, whereby each of said sta-

tions may be brought into connection with a
selected one of the other of said stations,

each calling switch, when actuated, serving
to permit the connection of the outgoing

terminal of the transmitter at each con-
nected station with the mmcoming transmitter

terminal of the other connected station, an

additional switching device at each of said

plurality of stations serving, when actuated,
to include said battery.in multiple with the
transmitters at the connected stations, the
switches at each of said stations having me-
chanical inter-connection, whereby the oper-
ation of the switches will occasion the res-
toration to normal of the switches mechan-
jcally related thereto, and switch-hooks at
the 1nterior stations serving, when support-
ing the receivers, to prevent the flow of
current from the battery to the transmitters,
and, when relieved of the influence of the
receivers, to permit such flow when the asso-

telephone system 1nclud-
ing- a plurality of stations, -a battery for.
supplying the transmitters at each of saict:
stations with current, calling switches at:
each of said stations, whereby each of said
Stations may be brought into connection
with a selected one of the other of said sta-
tions, each calling switch, when actuated,
serving to permit the connection of the out-.
ooing terminal of the transmitter at each
connected station with:-the mmcoming trans-
mitter terminal of the -other connected sta-
tion, an additional switching device at each
of said plurality of stations serving, when
actuated, to permit the inclusion of said

—
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ciate switching devices have been properly
operated. o

95. An interior telephone system includ-
ing a plurality of stations, a trunk line lead-

60

ing to an exchange, means whereby an inte- -

ect connection with said

rior station may e

trunk line, means whereby an exchange op-

erator may secure connection with an inte-
rior station by way of said trunk line, a sig-

70

nal device in association with the trunk line -

and operable by the exchange operator to
secure the attention of a trunk lime attend-
ant, an attendant’s telephonic outht, a

switching device whereby said telephonic

outfit- may be included 1n circuit relation

with the trunk line, a supervisory signal, a
relay having its circuit established by: the at-

tendant’s switching device, a local circut
established through the relay and the signal

75

80

device by said relay, and a supplemental re-

cuit of the aforesaid relay, and having cir-

cuit established therethrough by the appara-

tus at the called interior station when the
call to said station is answered, whereby the
circuit through the first aforesaid relay and
the said supervisory signal is open. .
96. An interior telephone system includ-

ing a plurality of stations, a trunk line lead-
‘ing to-an exchange, means whereby an inte-

rior station may effect connection with said
trunk line, means. whereby an exchange. op-
erator may secure connection with an inte-
rior station by way of said trunk line, a

sional device in association with the .trunk

line and :operable by the exchange operator

to secure the attention of a trunk line at-
tendant, an attendant’s telephonic outfit, a
‘switching device whereby said telephonic

lay controlling contacts included in the cir-

]5
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100

outfit may be included in circuit relation -

with the trunk line, a relay having its cir-

cuit established by the attendant’s switching

device, a local circuit established through
the relay and the signal device by said relay,

and a supplemental relay controlling con-
tacts included in the circuit of the aforesaid
relay, and having circuit established there-
through by the apparatus at the called 1nte-
rior station when the call for said station 1s
answered, whereby the circuit through the
first aforesaid relay is opened, and a bridge
placed across the sides of the trunk line

when the first aforesaid relay is actuated to

malinta:

parties. o ' -
In witness whereof, I hereunto subscribe
my name this 7Tth day of April, A. D. 1908.

WILLIAM A. FRICKE.

Witnesses: N
G. L. Crage,
L. G, STROH..

n said trunk line in a busy condition
in the process of effecting connection between -
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