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communicating system.”
. The principal objects of my invention are
~to provide efficiency in such a system; to
~simplify the apparatus and circuit wiring;
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F
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ELMER R. CORWIN, OF CHICAGO, ILLINCIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
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To all whom 1t may concern:

Be 1t known that I, Erser R. C_omﬁﬁ, a

citizen of the United States of America, re-

siding at Chicago, in the county of Cook .
and State of Illinois, have invented a new
and useful Intercommunicating Telephone

System, of which the following is a specifi-

cation, reference being had to the accom-

panymng drawing, illustrating same.

tems, and in particular to such systems

wherein a plurality of parties at respective
“stations may call each other and communi-
~cate with each other in pairs throughout the
system, the circuit wiring being arranged so
that each party may call and converse with
any of the other parties on the system; such
termed an “inter- ete., - o
1 Each of the stations on the system is pro- ;
plurality of push-button keys,

a system being generally

ing out outgoing calls over the trunk lines;
to provide an intercommunicating telephone
system which 1s metallic throughout; to pro- . ton switch or
“vide lmproved means for ringing the several | key is also provided with a contact member

parties on the system; to improve the impe- '
dance arrangement from the several lines to
the central source of current; to decrease
the number of conductors leading to a tele-
phone set in such a system; and to provide

general improvements.

- Other objects will be appalem_t .from t'.hf_e'

tollowing specification.

Generally stated my present invention
provides a telephone system in which a num-

ber of stations are connected through impe-

dances to a central source of electrical sup-
ply, each station being so arranged on the |
system that by means of suitable switching

‘mechanism thereat it may be connected with

any of the other stations on the system as

- nary telephone central switchboard, for

50

communication between any two parties on

the system, such connection also permitting
-any of the other parties on the system to si-

multaneously converse with each other. At

~each station on the system is also provided

SWitChng 111@@11&ﬂi81‘]’11w1]6reby 6&(31’1 Of _t-he

parties on the system may ring any of the

el

My 1nvention relates to telephone S}’S

desired, without the intervention of the ordi-

:

a connection. The system is also provided

with switching mechanism whereby any of

-  Specification of Letters Patent.  Patented May 17, 1910,
- Application filed September 23, 1907. Serial Mo, 394,129 I

55

“the parties on the system may.call out'to a

~central exchange over suitable trunk lines,

one of the stations on the system (called the -

attendant’s station) being provided with sig-

60

naling apparatus on the trunk lines for re-

- celving Incoming trunk calls, and suitable
switching mechanism for - answering the .
trunk calls. ' o

The accompanying drawing illustrates

diagrammatically a number of stations and
trunk lines on the system of my 1nvention,

and utilization thereof. =~
- The apparatus at the various stations, 1
2, 3, etc., 1s included between lines f ¢, g ¢

vided with a

with suitable connections for the operation

¢ k, ete., respectively.

'SLICh_ s T, T_Ea_ I_L _1: 23 33 'Et(ﬁ.::, 'eat‘#hke'}’ belﬂg
| provided with a pair of spring contact mem-
to provide improved means for receiving in-- '
coming calls from trunk lines and for send- |

bers 4 5 adapted o engage a pair of contact

s

65
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members 6, 7, respectively, when the push-

button 8 is depressed, and to lock in this de-
‘pressed position so as to keep the said con-

30

tacts closed. Each push-button switch or

10 adapted to engage contact member 7 when

the push-button 8 1s depressed past the lock-

1ing position. All of the keys at any one

station on the system are connected with a
common locking mechanism whereby the de-
pression of any one of the push-buttons re-

85

‘leases any of the other keys at this station '

| mechanism is released.

which may be in locking position, and al-
lows same to return to normal position, each
key being so constructed that it will return
to ~when the locking

to1ts mormal position

As there are known in the art several dif-

90 -

ferent locking keys and banks of keys which
could be readily adapted for use in connec-
tion with this invention, it is not thought to
be necessary to herein describe, in detail,
‘any particular locking mechanism for the

100
keys herem shown. In this connection it is
| believed to be sufficient to merely state that =~
| each of the keys shown in the drawing =~
‘locks 1 a position in which spring members
4 and 5 engage contacts 6 and 7, respectively,
‘and that each key is capable of being further
‘depressed until contact 7 engages contact 10, .

105

not locking in this latter position, but re-
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turning to the aforesaid locking position
when the pressure 1s removed from the but-
ton 8. At each station on the system 1s a
push-button key I called the home key,
which connects the transmitter 19 and re-
ceiver 20 at that station across the line of
that station for use.

The Jocal lines of the intercommunicating
system are designated on the drawing by
¢, d and e, respectively. Kach of the keys
at a station 1s adapted to connect the trans-
mitter 19 and receiver 20 of that station
across the various local lines of the system,
respectively, or across a trunk line. At each
station on the system is provided an inter-
rupted-current ringer 11 adapted to be rung
from a central battery 12 through an inter-
rupter 13, from any of the other stations on
the system. The ringers 11 11 are rung
from a pulsating current from battery 12,
produced by the interrupter 13 when the
circuit of battery 12 is closed through the
interrupter 13 and a ringer 11. When this
latter circuit 1s closed the operation of the
interrupter 13 is a follows:—First the cur-
rent through the double coil magnet 39 oif
interrupter 13 causes the armature 40 there-
of to be attracted to the poles of the magnet,
the armature thus breaking contact 41 42
and closing contact 42 43 which latter con-
tact now connects battery 12 direct with
conductor 21. As contact 41 42 1s now
broken, the magnet 39 becomes deénergized

whereupon the armature 40 recedes from the

poles of magnet 39, thereby opening contact
43 42 and closing contact 42 41. Now the
magnet becomes reénergized with current
from battery 12 and again produces the
cycle of operations just described above. 1t
will be seen that with this interrupter a
pulsating current is produced which has
double the frequency of such a current pro-
duced by ordinary interrupters such as buz-
zers or direct-current bells. With this high
frequency pulsating current the ringers 11

11 may be rung harder, even with a slower

operation of the interrupter 13. Iach ringer
11 serves as an impedance from the central
talking battery 14 to one side of ifs line,
there being provided an impedance coil 15
connected from the central talking battery
14 to the other side of the line, for each sta-
tion. There are no contacts at the ringers

11 11 to be operated when the ringer 1s

operated, each ringer simply comprising a
double-coil magnet 36 bridged direct from
conductor 23 to the corresponding line con-
ductor 22, and having a spring 37 for pull-
ing the armature 38 away from the poles of
the magnet when the latter 1s not magnetized.
Such a ringer may be operated with a pul-

‘sating current in either direction 1n the cir-

cuit and is therefore not a polarized ringer.

It 1s clear, however, that polarized ringers
could be used at the several stations on the

057,869

system of this invention. Across each trunk
line a, b, ete., at the attendant’s station, are
bridged a ringer 16 and a condenser 17,
through which the operator at a central ex-
change may send a ringing current to signal
the attendant on the intercommunicating
system. On each of the trunk lines 1s also
provided a relay 18, at the attendant’s sta-
tion, which is arranged to automatically
bridge itself across the trunk line when the
trunk key at the attendant’s station 1s de-
pressed so that contact 7 engages contact 10,
to avoid giving a disconnect signal on the
trunk line to the operator at the central ex-
change when the attendant presses a local-
line key at his station to call a local station
and thereby releases the trunk key. This
will be more fully described in the descrip-
tion of the operation of the system.

The operation of the system is as follows:
To show how one party on the system calls
another party on the system and how con-
nection is made for conversation between
these two parties, I will assume that the
party at station 1 calls the party at station
3, and will trace the operations and connee-
tions necessary to enable the party at sta-
tion 1 to converse with the party at station
3. It will be understood that any party on
the intercommunicating system may call and
converse with another party on the system
in a manner similar to that next hereinbelow
described, even if other stations on the sys-
tem are busy; the ringing circuits having
one individual conductor, and a common-re-
turn, for each ringer, and the talking cir-
cuits being metallic throughout. In calling
the party at station 3, the party at station 1
irst depresses his push-button key 8 to the
ringing position, that is until contact 7 there-
of engages contact 10, and thereby closes a
circuit from ringing battery 12 through n-
terrupter 13, conductor 21, contact 10 7 ol
key 8 at station 1, limb 22 of line ¢, ringer
11 of station 3, and conductor 23 back to bat-
tery 12. Current from battery 12 now flows
through iterrupter 13 and ringer 11 at sta-
tion 3, and thereby rings the ringer 11 due
to the interrupted current produced by the
interrupter 13 m a manner hereinbefore de-
scribed. It will be readily seen that the n-
terrupted-current ringer 11 at station 3 could
be replaced by an alternating-current ringer
if the interrupter 13 were replaced by a pole-
changer placed in a pair of conductors lead-
ing from battery 12 and connecting with
conductors 21 and 23, respectively. When
party 1 has rung station 3 suiliciently, he re-
leases his key 8 which returns to locking po-
sition, that 1s, to the position 1n which spring
members 4 and 5 engage contacts 6 and 7,
respectively, contact 10 7 being open, and
then removes his receiver 20 from the switch
hook 25 which bridges his transmitter 19

| and receiver 20 through conductors 29 anc
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releases the key _
Par ty 3 also leaves his home key depressed .
until he desires to use his talking set again, |
his key H being restored by the depr ession |-
‘of any of his other keys, as ]ust stated 111._.-
connection with station 1. O
- Ifanyof the parties of the 1111361 communi- |
~cating system desires to make an outgoing
85 tlunh call over a, tr unk 11116 as fer example s

£O

.‘gmseg;c R 8

30 of statmn 1, and throtw*h cont‘lcts 4: 6
and 5 7 of key 3 at station 1 across the limb
28 and 22 of lme e. Conductors 29 and 30 |
extend to all of the spring members 4 and 5,

respectively, of the several push-button keys-'

or switches at this station. The party at

~station 8 answers his call by lifting his re- |
ceiver 20 from the switch hook 29 which

connects with contacts 26 and 27, and then

depresses his home key H to 1@01{1110' posi- |
tion which bridges his transmitter 19 and

recelver 20 across the limbs 22 and 28 of hls'
- metallic line e.

Now the talking cireuit is
closed from tmnsmltter 19 at station 1,

through conductor 29 at station 1, contact' _
4 6 of key 8 at station 1, limb 28 of line ¢ .

contact 6 4 of key H at station 3, tmnsmltter

19, receiver 20 and switch hoc)l{ 25, at sta-

tlon 3, contact 5 7 at key H of statlon 3,

Iimb 99, of line ¢, contact 7 5 of key 8 at sta-
tion 1, conductor 30, and switch hoo]: 25 and |
1ecewer 20, at statmn 1, back to transmlttel'
19 at statlon 1. This talklnﬂ circuit is fed
" with current from talking ba,t‘tery 14 through
impedance coil 15 and the . colls 36 of ringer |
11 corresponding to station 3, which are con-

nected from battery 14 to 11mbs 28 and 22,

respectively, of line e. _

The 1mpedance coil 31 at each of the sta.-
tions is of high impedance and of low re-
- sistance cm’npmed to the resistance of re-

celver 20, and is provided as a shunt around
* receiver 20 so as to take most of the direct-
current supply flowing through the trans- |
mitter 19 and at the same tlme allow re- |
ceiver 20 to take approximately all of the |
talking currents passing through the ‘trans-
mitter 19. The- direct current which sup-
- plies the transmitter 19 is thus shunted from
the receiver 20 so that the latter will not

become demafmetued or over maﬂ‘netl?-ed
thereby. | |

’Wh-en the conver sa,tmn between partle?, 1

and 3 1S completed these parties hang up

their receivers on their respective switch

tery 14 over the aforetraced talking circuit

between stations 1 and 8. Party 1 leaves
his key 8 depressed until he desires to use his
~line again, either in communication with sta-
tion 3 or zm.y of the other stations or trunk |

lines of the system. The depression of an

of the other keys at station 1, when it is de-

sired to again use the talki ne set at station 1,
3 as herembefor

4 6 and

phone system. .
| completed the party at station 2 hangs up
his receiver 20 on. 1311e switch hook 23 and

thereby breaks the circuit between the Hmbs
82 38 Gf the toll line a, at the switch hook 25,
and thus gives the usnal disconnect signal
to the oper ator at the central exchange. The

‘party at station 2 leaves his trunk ke T de-
pressed until he desires to use his tallunﬂ'
set again, his key T being restored by
-depressmn of any of his othel keys,as C.:t.;ated
‘above in connection with stations 1 and 8.

Stated 1 at Sta,tmn

d, ringer 11 of statlon
--bac,k to Dbattery 12.
| pressing his trunk key T to ringing position
‘as he hangs up his receiver 90 bl"ldﬂPS the
“trunk relay 18, corresponding to trunk line

the. palty aL station 2
line @, he depresses his tr 1111L key T corre-

C.:Llhllﬂ out « over tllmk _

513011{:1111@ to the trunk line, to lﬂckuw posi-

tion, and then removes his receiver 90 from
the switch hook 25 which bridges his trans-
| mitter 19 and receiver 20 thrmwh conduc- =~
tors 29 fmd 30 at -his station, .md contacts
his trunk key
T, across the limbs 82 83 of the toll line a,
Whlch signals the central-energy exchange
‘to which the trunk line @ leads, the same acs'_

1egpect1wrely, of .

76

any ordinary central- enelo*y subseriber sig-

nals his central office. Conversation may
be now carried on over the trunk line a the
same as in an ordinary central-energ gy tele-
When the conversation is

the

80

The “attendant ”, shown in the drawing

at station 1,

tem as follows:

(or b) in the ustal manner, whereupon the

answers all of the 111(:011’1111{1
“trunk calls to the intercommunicating s 1,rsw

95
‘When the operator at the
central e:g:change desires a connection with a
‘station of the intercommunicating system,
she rmﬂs the ringer 16 of the tr unk line a
100
“attendant ” depresses his trunk key T cor-
responding to the trunk line, to locking po-
‘sition and then removes his receiver 20 Tr om

the switch hook 25 Wh}.(:h bridges his trans- )

mitter 19 &nd receiver 20 thlouﬂh conduc-

7, respectively, of ke T at station 1,

which communication is desir ed Assuming

1 this latter station to be station 2 of the 11’11361"‘
communicating system, the attendant pro-
ceeds to call btaflﬂll 2 by first depressing his
trunk key T to ringing position and '5111111]

105

| tors 29 and 80 of station 1, and wntacts 46
1 and 5
ACrOSS Lhe Iimbs 82 33 of Lhe trunk 11ne (.
Now the attendant converses with the. party

| connected from the central exchange over
hooks, which opens the circuits of their talk-

~ ing sets at the respective switch hooks and
thereby stops the

110
the trunk line and learns from him. the sta- -

| tion of the intercommunicating system with
flow of current from bat- |

115

tmneouqu hanging his receiver 20 upon the

12 through 111t61111ptel 13, conductor 21, con-
tact 10 7 of key 2 at station 1, Iimb 22 of line

2, and conductor 23
The attendant by de-

@y t_hlouc»h conta,ct 107 of key T of smtmn

y | switch hook 25 which disconnects him from

| the to]l line, and . then depressing his key 2
to ringing- posmon which swnals the pmt |
by closing the mrcmt of b‘tttew |

120

75

[
.....
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1, across limbs 32 33 of the trunk line a,
whereupon the relay 18 attracts its armature
34 and thereby closes contact 34 35 which
permanently bridges the winding of relay
18 across the limbs 32 33 of the trunk line
after the key T returns to locking position
in which position the contact 10 7 1s open.

‘Bridging the relay 18 across the trunk line

in this manner is for the purpose of holding
the line, or to avoid giving a disconnect sig-
nal when the attendant hangs up his receiver
20 which opens his talking set bridge across
the limbs of the toll line, until the party 2
answers the trunk call as directed by the
attendant. ' |

When the attendant depresses his key 2 to
signal the party at station 2, he automatic-
ally releases his key T and restores same to
normal position in which position all of the
contacts of the key are open. When the

party 2 answers the signal of his ringer 11,

he depresses his home key H to locking posi-
tion and removes his receiver 20 from the
switch hook 25 which bridges his transmit-
ter 19 and receiver 20 across the limbs 28 22
of his line ¢, as hereinbefore described. The
attendant upon removing his receiver 20
from the switch hook 25, after his key 2 re-
turns to locking position, bridges his trans-
mitter 19 and receiver 20 through conductors
29 and 30 of station 1, and contacts 4 6 and
5.7, respectively, of his key 2, across the
limbs 28 29 of line d so that he can converse
with the party at station 2 and instruct him
to come in on the trunk line ¢ to answer the
trunk call. Now the party at station 2 de-
presses his trunk key T, which releases his

‘home key H, and thereby bridges his trans-

mitter 19 and receiver 20 through conductors
29 and 30 of station 2, and contacts 4 6 and 5
7, respectively, of trunk key T at station 2,

across the limbs 32 and 388 of the trunk line

a. Now the party at station 2 may converse

with the party who is connected from the

central exchange through the trunk line g,
transmitter 19 of station 2 being supplied

- with talking battery from the central ex-

50
55
60
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change over the trunk line ¢. The talking

set of station 2 being of low resistance com-

pared with the resistance .of relay 18 of
trunk line @, now shunts this relay and
causes same to release 1ts armature and there-
by break the contact 34 85 which breaks the
bridge of this relay 18 across the trunk line
a. Now when conversation is completed and
the party at station 2 hangs up his receiver
20 on the switch hook 25, he breaks the
bridee of his talking set across the trunk
line ¢ at his switch hook and thereby opens
the circuit of the trunk line and thus gives
the usual disconnect signal to the operator
at the central-energy exchange. The party
at station 2 leaves his trunk key T depressed
to locking position until he desires to use his
talking set again, when the depression of

957,869

any one of the other keys at his station re-
leases the trunk key T.

Tt will be readily seen that the ringing and
talking keys of this system are self-indicat-
ing, that 1s, they indicate the party with
whom conversation was last had, or, in the
case of calling a party who does not respond,
they indicate the station with which com-
municaticn is desired, so that the calling
party may again readily depress the proper
key to ringing position to signal the called
party a second time. It will also be seen
that in this system only two conductors are
required at each of the stations to connect
the talking sets thereof with the system.
This greatly simplifies the wiring which 1s
necessary to connect a talking set with the
system, over other systems where more than
two conductors are required to connect a
talking set with the system.

I do not wish to limit this invention to
all of the particular details herein shown,
as many modifications of same may be made
without departing from the scope of the ap-
pended claims.

What I claim as my invention 1s:

1. The combination with an 1ntgercom-
municating telephone system having a plu-
rality of stations and a trunk line common
thereto, of a relay, a key adapted in 1tself
to bridge the relay across the trunk lne,
independently of the condition of the other
apparatus of the system, and a switch con-
trolled by the relay whereby the latter when
bridged across the trunk line by the said
key maintains its own bridge after the key
has been released, until properly deéner-
oized, for purposes substantially as de-
seribed.

9. The combination with an intercom-
municating telephone system having a plu-
rality of stations and a trunk line common
thereto, of a relay, means for bridgmg the
relay across the trunk line to hold the latter
while calling the called station, the said re-
Jay being adapted to control its own bridge,
and means whereby the telephone set of the
said called station, when connected with the
trunk line for use, forms a direct shunt
around the said relay to deénergize the latter
sufficiently to cause it to break 1its own
bridge, for purposes substantially as de-
scribed.

3. The combination with an mtercom-
municating telephone system having a plu-
rality of stations and a trunk line common
thereto, of a relay, a key adapted in itself
to bridge the relay across the trunk line, mn-
dependently of the condition of the other
apparatus of the system, to hold the trunk
line while calling the called station, a switch
controlled by the relay whereby the latter
when bridged across the trunk line by the
said key maintains its own bridge after the

| key has been released, and means whereby
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the telephone set of the said called station, | subscribe my name in the presence of two
when connected with the trunk line for use, | subscribing witnesses, this 19th day of Sep-
forms a direct shunt around the said relay | tember, 1907. Y .

- to deénergize the latter sufficiently to cause | =~ =

_ ... ELMER R. CORWIN.
5 1t to break its own bridge, for purposes sub- | Witnesses: - | |
‘stantially as described. ~~  ~ ~ | Frepericx R. Parger, -
As inventor of the foregoing I hereunto | H. Roxy Coox.
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