- @ 0. CUMMINGS.

TELEPHONY,
APPLICATION FILED JULY 20, 1903,

- Patented June‘22, 1909,

e
e
7
Z
a;.—.%
7 %
&
Dl
€

f
7
S
D
n4m ET. _
Zi
i
bl
g 4

Gatly
b
4
!
i
o

_Lrevena

e 77ge (. Coacmmerecrs

-
.



. No. 925,756.

91

UNITED STATES PATENT OFFICE,

GEORGE C. CUMMINGS, OF WESTERN SPRINGS, ILLINOLS,

TELEPHONY.

Speciﬁcation of Letters Patent.

Patented June 22, 1608.

- Application filed July 20, 1908. Serial No. 444,356.

e e am

To all whom 1t may concern.:

_Be it known that I, Georer C. CoMmMmINgs,

citizen of Canada, and subject of King Ed-
ward VII, residing at Western Springs, in the

county of Cook and State of Illinois, have

invented a certain new and useful Improve-
ment m Telephony, of which the following is
a tull, clear, concise, and exact description,

reference being had to the accomﬁanying

drawings, forming a part of this specification.
My invention relates to telephony, certain
features thereof being applied to a telephone

- system imcluding a telephone line, a trans-

290

mitting station at which voice currents are

impressed upon the line, a plurality of receiv-
Ing stations having telephone receivers in- :

cluded in conductors in bridge of the tele-
phone line, and which conductors offer differ-

g degrees of effective resistance to the

volce currents impressed thereupon by the

ransmitting station, each bridge conductor

that is nearer the transmitting station having

more effective resistance than each more dis
‘tant bridge conductor. -

- Other features of my invention are prefer-

ably applied to the telephone system gen-
~ erally outlined, though

do not wish to be
limited to the precise application of these

latter features of my invention. -

39

- My mvention will be well understood by
reference to the accompanying drawing, in

“which—

Figure 1 shows one embodiment thereof,

and Fig. 2 another embodiment thereof.

‘The telephone system to which I have
adapted my invention includes a metallic
cireutt ¢ which is shown as conhecting - a

telephone station 1 (which, for example, may

- be a train despatcher’s office) with four or

other number of telephone stations, 2, 3, 4 |

and 5. Kach telephone station includes a
oridge conductor b uniting the metallic sides

- of the telephone line ¢ (though it is to be un-

b
ot
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derstood that I do not limit my invention to

metallic ‘telephone circuits), within which |

bridge conductor there is included at each

station a telephone switch-hook ¢, a receiver |

¢, the secéndary f of an induction coil and a
condenser ¢. Hach bridge conductor b at

> the stations 2, 3, 4 and 5 also includes a re-

tardation coil ¢! that serves to determine the
effective resistance offered to the talking cur-
rent impressed upon said bridge conductor
at the line. The primary ¢ of the induction

coll at each telephone station is shown in- !
cluded in & local circuit with a transmitter & |

| and a battery <.

The retardation coils ¢! at
the different line stations are provided with
adjustable cores, whereby the inductance
afforded by said coils ¢' may be adjusted, the
adjustment of the coils ¢! being such that the
effective resistance of the bridge conductor
at station 2 is caused to be greater by the
retardation coil ¢' than the effective resist-
ance of the bridge conduetors b at the other
train line stations that are more remote from
the despatcher’s office 1; the effective re-

' sistance of the bridge conductor b at train

line station 3 is made less than the effective

-resistance of the bridge conduetor at the

train line station 2, but greater than the ef-
fective resistances of the bridge conductors
at stations 4 and 5, that are more remote
from the despatcher’s office 1 than stations
2 and 3; the effective resistance of the bridge
conductor at station 4 is less than the ef-
fective resistance of the bridge conduetors at
stations 2 and 3 and greater than the effect-
1ve resistance of the bridge conductor b at
station 5. |

By varying the effective resistances of the

GO
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bridge conductors at the different train line

-stations, the effectiveness of the voice cun-

rents received at each of such stations may
be made approximately equal. This is due
to the fact that the impedance or effective.
resistance of the different bridges is tapered
1 value from the despatcher’s. end of the
line to the other end thereof. For example,
1t 1s possible with this arrangement to so ad-
just the effective resistance of the conduetor

90

b at station 2, that it is equal to the effectixe

resistance of the corresponding conduetor
of the station at the other end of the line
plus the line resistance. | -

In accordance with one feature of my In-
vention, there is provided at each station a
shunt cenductor k&, which includes a retarda-
tion coil I of low ohmic resistance. The con-
ductor & and the local circuit for the trang-

mitter A mcludes each a pair ¢f contacts m,

and n, respectively, the contacts of each of

the sets m and » being normally in separated
relation. The contacts of both sets are si-
multaneously engaged upon the operstion,

[

of a key o, the operation of which key is to

95
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occur when the receiver d of the associatz

| station 1s removed from its switch-hook ¢

and when the party at such station is to
talk. When the party at such station is to
listen, the button ¢ is released. If the train
despateher or other party is talking at the

110



- sta,tion-l the receiver theréa,t 18 shuilfed by

the eonductor k upon the operation of the
button o, the associate transmitter circuit

g h.t. bemg at the same time closed. By the
closure of the contacts m at station 1, a con-

“ductance path of comparatively low effective |

“resistance is established about the telephone

10

receiver d. DBy this feature of my invention
I am enabled to eliminate a large portion of
the effective resistance to the outgoing voice

" currents that are impressed upon the second-

- the stations 2, 3, 4 and 5 not only establlshes -

15

a1y f as a consequence of the operation of the
transmitter A.  The conductor & at_each of

a shunt about the telephone receiver d at

ea,ch of said stations when said conductor k-

18 closed at m at each St&thIl but said con-
- ductor £k at each station is a,lso so connected

20

o well. By

as to shunt the retardation coil ¢! thereat as
shunting the receiver d and re-
sarda,tlon coil ¢!, when talking, the effective

~ resistance oﬁered to the flow of 1mpressed

voice currents from the secondary f to the

- line is not only reduced, but side tones at the

25
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‘receivers d are elumnated which is also the
case with the receiver at statmn 1 when the
‘shunt conductor % thereat is. closed at m.
It is to be understood that the key o at-a sta-
- tion 1s operated only
are to-be 1

when voice currents

station a,nd at such key o is to be released

when voice currents are to be received at | In

such station, the strength of the batteries 2

~incidentally being sa,ved by opening the

- transmitter circuits during the time the re-
" gelvers have the shunts removed - therefrom
The retardation coil ! included m each

shunt conductor k has an adjustable core to

40

ry the effect of the shunt upon the circuit
-mcludm
“adjustable- mpedance whic
low in wvalue, is to permit voice currents to

The purpose of this

-1s normally

the recelver.

- pass through the receiver, provided the

45

despatcher desires -to interrupt the person
talking at any one of the stations. It being

desirable to have this impedance low so as’
not to dissociate outgoing voice -currents

from the stations, it is found preferable to

50 .
n pra,ctlce it 18 found -:mly necessary that

make it adj ustable so that the “break in’’
feature. descmbed above may be obtained.

the person -talking should receive enough

- current to know that the despatcher 1s on the
- line, in which event the party talking

%5}

leases the key o and releases the full talkmg |
.current irom the line.

The effective resist-

ance offered b the small retardation coil -

at each train

~ transmitting station, is caused to be greater

60
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vention are more fully realized.

lent of the system shown m Fig.
densers p being substituted for the retarda- .

than that offered by each more distant im-

pedance coil /; whereby the objects. of my In-

2 18 the eqmv&-

The system shown in Fig.
1, the con-

ressed upon the line at such

e s‘t&tmn that is nearer the |

925,756

| tion coil c1 the capacity of these condensers.

Increasing with the distance of the train line
stations Trom the despatcher’s office. In
other respects the system shown in Flg
similar to the system shown in Fig. 1

In the description of the operatlon thus

the sendmg or transmitting station, for by

70

far given, station 1 has been considered as

the features of the system so far described

the voice currents emanating from such send-
ing or transmitting station were divided

79

(ﬂl&lly among the other listening stations,

ich thus became receiving stations.
. In considering ariother feature of my
vention, now to be described, each of the

outer or line stations 2, 3, 4 and 5 may be.

taken as a sending or tra,nsmlttmg station,
and station No. 1 as a central or receiving

‘station, it being an object of my present in-
‘vention to cause the telephone receiver at
e operated with

such receiving station to

1n-

80

85

the same degree of effectiveness by all of the -

conversation may be transmitted from the

‘distant stations to the receiving station with

the same effectiveness: as from the nearer
stations. In accomplishing the present ob-
ject of my invention, the wﬁtages of the bat-

teries ¢ at the different outlying or transmit-

ting stations are adjusted with regard to the
remsta,neeg intervenin

between the receiv--

‘remalning, or transmitting, stations, so that

90

05

ing station and the other stations upon-the

line, the voltage of each battery ¢ that is
nearer the recelving station being less than

the voltage of each more dlstant battery %

By way of example, let it be assumed that

7.-100

the resistance of each side of the metallic cir-.

cuit @ between stations 1 and 2 is twenty-five
ohms, the resistance of each side ‘of the me-

tallic clrcmt a between stations 1 and 3 1s one

105

hundred ﬁft ohms, the resistance of each .

‘side of the metalhc clrcult a between stations

1 and 4 i1s two hundred seventy-five. ohms

the resistance of each side of the metallic cir
cult a between stations 1 and 5.1s five hun-.
in such case the vol-.
tages of the batteries at stations 1 to 5, -

dred twenty-five ohms;

110

clusive, may be ten volts for station -1, six. |

volts for station 2, nine volts for statmn 3,
| twelve volts for station 4, and sixteen volts

for station 5. The ap aratus that may well
be empioyed at each. og) the stations may be a
#233 or #229 Western - Klectric Company
tra,nsmltter a #13 Western Electric imduc-
tion coil, and a #128 Western Eleetric Com-

any receiver, which are standard devices to
The condensers ¢

Ee found upon  the market.
that are desirably included m the bridge con-

ductors b may be two mwrofa,rad condensers;
the retardation coils ¢t may be of two hun-

115

120

dred ohms resistance each, and the retards- .

tion coils may be of one ohm resistance

‘each. By hmrmg the batteries 7 at the dif-
ferent tr:31;(153,3:1111;*13111%l stations of praperly dif-~

ferent voltages, the inequality of ‘Lhe Te-

130
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sistances between the transmitting stations
and the receiving station may be compen-
sated for, whereby the telephone receiver d
at the receiving station 1 is operated with the
same degree of effectiveness by voice cur-
rents of similar value generated at the trans-
mitting stations irrespective of the distances
of such stations from the receiving station,
for the wattage or energy traversing the re-

ceiver d at the receiving station 1 is the same |

with respect to the currents flowing from the
transmitting stations under the conditions
named. |

My invention may be ads_a,pted to any tele-

phone line having a receiving station and a

- plurality of transmitting stations within rea-

sonable distance of the receiving station, the
voltages of the batteries at the transmitting

- stations being suitably proportioned with re-

20

25

30

“celving station wil

spect to the resistances intervening between
sald transmitting stations and the receiving

station, so that the wattage of the current

traversing thet_elelphone receiver at the re-
be the same as a conse-
quence ot the generation of voice currents of
similar value at' the transmitting stations.
It will be seen that I have provided a tele-
phone system- including a telephone line, a
telephone station thereon, a plurality of
other telephone stations thereon, and means

~for equalizing the voice currents or wattage

35

40
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received at one station as a result of equiva-
lent transmitter operations at other stations.

“While I have herein shown and particu-
larly described preferred embodiments of my

mvention and the adaptation thereof to train-

lime circuits, I do not wish to be limited there-
to, as changes may readily be made without
departing from the spirit of the invention.
Having thus described my invention, I
claim as new and desire to secure by Letters
Patent the following:— _ |
1. A telephone system including a tele-

phone line, a transmitting station at which

voice currents are impressed upon the line, a
plurality of telephone stations having tele-
Ehone ‘recetvers included in conductors in

ridge of the telephone line, and which con-
ductors offer differing degrees of effective re-
sistance to the voice currents mmpressed

- thereupon by the transmitting station, each
- bridge conductor that is nearer the trans-

556
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mitting station having more effective ro-.

sistance than each. more distant bridge con-
ductor, transmitters also at the latter sta-
tions, circuits for the transmitters, induction
coils having primaries in the transmitter cir-

cuits and secondaries in the bridee condue-

tors containing the receivers, shunts about
the effective resistance in said bridge condue-
tors for conveying outgoing voice currents
mmpressed upon the secondaries, and switch-
ing devices for opening and closing said

shunts and the associate transmitter cireuits.

66 - 2. A telephone system including a tele- |

2

| phone line, a transmitting station at which

volce currents are impressed upon the line, a
plurality of telephone stations having tele-
phone receivers included in conductors in
bridge of the telephone line, and which con-

| ductors offer differing degrees of impedance

to the voice currents impressed thereupon by
the transmitting station, each bridge condue-
tor that is nearer the transmitting station
having more impedance than each more is-
tant bridge conductor, transmitters also ‘at
the latter stations, circuits for the transmit-
ters, mnduction coils having primaries in the
transmitter circuits and secondaries in the
bridge conductors containing the receivers,
shunts about impedance in said bridee con-

ductors for conveying ou teoing volice currents

impressed upon the secondaries, and switch-
g devices for opening and closing said
shunts and the associate transmitter circuits.

3. In a telephone system, the combination
with a telephone receiver, of a telephone

]

50

transmitter, circuits for said receiver and .

transmitter, an induction coil whose primary -

15 10 the transmitter circuit and whose second-
ary 1s m the receiver circuit and in the path

90

of outgoing voice-currents occasioned by op-
eration of the transmitter, a shunt at a trans- -
mitting station about effective resistance in-

cluded in the circuit of said secondary for
conveying outgoing voice currents impressed
upon the secondary, and switching mechan-
1ism controlling the continuity of said shunt
and the transmitter circuit.

4. In a telephone system, the combination
with a telephone receiver, of a telephone

0o

100

transmitter, circuits for said receiver and

transmitter, an induction coil whose primary
1s 1 the transmitter circuit and whose se cond-
ary 1s in the receiver circuit, a shunt at a

105

transmitting station about the receiver for |

conveying outgoing voice currents impressed
upon the secondary, and switching mechan-
ism controlling the continuity of said shunt
and the transmitter circuit. |

5. A telephone system including a tele-
phone- line, a transmitting station at which

voice currents are impressed upon the line, a

- plurality of telephone stations having tele-

Ehone receivers included in conductors in
ridge of the telephone line, and which con-

ductors offer differing degrees of effective re-

sistance “to the voice currents impressed
thereupon by the transmitting station, each

bridge conductor that is nearer the trans- .

mitting station having more effective resist-
ance than each more distant bridge condue-
tor, transmitters also at the latter stations,
circuits for the transmitters, induction coils
having primaries in the transmitter circuits
and secondaries in the bridge conductors con-

110

1186

125

taining the receivers, and means for reducing

effective resistance of said bridge conductors,

6. A telephone system including a tele-
phone line, a transmitting station at which

130
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voice currents are impressed upon the line, a

plurality of telephone stations having tele-
-Ehone receivers included in conductors in

ridge of the telephone line, and which con-
ductors offer differing degrees-of impedance
to the voice currents impressed thereupon by

~the transmitting station, each bridge ¢onduc-

tor that is nearer the transmitting station

- having more impedance than each more dis-

10

tant bridge conductor, transmitters also at

~ the latter stations, circuits for the transmit-

15

ters, induction coils having primaries in the

transmitter circuits and .secondaries in .the

‘bridge conductors containing the receivers,
‘and means for reducing: impedance of ‘said

bridge conductors. S
- 7. In a telephone system, the combination
with a telephone receiver, of a telephone

transmitter, circuits for said receiver and

20

is in the transmitter circuit and whose sec-

transmitter, an induction coil whose primary

ondary is in the receiver circuit, and means

~ at the telephone station where the above ap-

25

paratus is.located for reducing effective re-

sistance in the path of voice currents im-
- pressed upon the secondary. . |

8. In atelephone system, the combination

- with’ a telephone receiver, of a telephone

~ transmitter, ¢ircuits for said receiver and

30

39

40.

4F

transmitter, an induetion coil whose primary

is in the transmitter circuit and whose sec-.|

ondary is in the receiver circuit and in the

Ea,th of outgoing volce-currents occasioned.

y operation of the trapsmitter,.-and means

for excluding -the receiver from the .direct

path of voice currents impressed upon' the
secondary.” . - . ¢ L o 7

a-plurality of telephone stations having tele-

phone receivers included in - conductors in.
. gridgefof the telephone line, and which con~

ductors offer differing degrees.of etlective re-
sistance to the ‘volce  currents impressed

[ " +
- ] L

~ ‘thereupon by the transmitting station, eac

50

65

bridge conductor that is nearer the transmit-

ting station having more effective resistance

than each more distant bndge conductor,

transmitters also at the latter stations, cir-.
 cuits. for the transmitters, induction coils

having primaries in the transmitter circuits
and secondaries in the bridge conductors con-

taining the receivers, shunts about effective .
“resistance in said bridge conductors for. con-
veying outgoing voice currents lmpressed
~upon the secondaries, and switching devices -
~ for opening and closing said shunts and the
_assocliate transmitter circuits. R

60 -10. A telephone system including a tele-

- phone line, a -transmitting station at which

68

voice currents are impressed upon the line,

a plurality of telephone stations having tele-
Ehone. recelvers included in conductors 1n

ridge of the telephone line, and which con- |

‘assoclate transmitter circuits.

‘tion with a telephone receiver, of a telephone

tion with a telephone receiver, of a telephone

| and the transmitter circuit. o -
© 14. A telephone system including a tele-
phone. line, a.transmitting station at which

- 625,756

 ductors offer diff ering degrees of imp_edé,nce to

the voice currents irapressed thereupon by the

transmitting station, each bridge conductor
‘that is nearer the transmitting station hav--
‘ing more impedance than each more distant

nt 70
bridge conductor, transmitters also at the lat-

ter stations, circuits for the transmitters, in- -

duction coilshaving primariesin the transmit-

| ter circuits and secondariesin: the bridge con-

ductors containing the receivers,shuntsabout 75
impedance in said bridge conductors for con-
veying outgoing voice currents impressed
upon the secondaries, and switching devices
for opening and closing said shunts and the
. 80
11, In a telephone system, the combina- '

tion with a telephone receiver, of a telephone

transmitter, circuits for said receiver and .

transmitter, an induction coil whose primary

1s in the transmitter circuit and whose sec- 85
ondary is in the receiver circuit and in the
E&th of outgoing voice-currents occasioned
y operation of the transmitter, a shunt at a
transmitting station -for reducing effective
resistance in the path of voice currents im- 90 .

| pressed upon the secondary, and switching

mechanism controlling the continuity of said
shunt. T

12. In a telephone system, the combina-.
' 95
transmitter, circuits for said receiwer and.
transmitter, an induction coil whose primary

‘is in the transmitter circuit and whose sec-
ondary is in the receiver circuit, a shunt at a

transmitting station about the receiver for

100
conveying outgoing voice currents impressed - |

... L 7 . lupon the secondary, and switching mechan-
9.. A telephone system including a tele- ! i

phornie line, a transmitting station at which |
voice currents are impressed upon the line,

ism controllirig the continuity of said shunt..
- 13. In a telephone system, the combina- =~
105
transmitter, circuits for said receiver and

‘transmitter, an induction coil whose primary
‘is' in the transmitter circuit and. whose sec-
‘ondary is in.the receiver circuit and in the -
path of outgoing voice-currents occasioned

110
y operation of the transmitter, a shunt at a

‘transmitting station about impedance for

conveying outgoing voice currents impressed
upon the secondary, and switching mechan-
ism controlling the continuity of said shunt 115

voice currents are impressed upon the line, a -

plurality of telephone stations having tele- 120
‘phone receivers inclugéd in conductors. in
g;t'idge of the telephone line, and which con-
| ductors offer differing degrees of effective re-
| sistance  to the voice currents impressed

thereupon by the transmitting station, each 125
bridge conductor that is nedarer the transmit- =
ting station having more effective resistance

than each more distant bridge conductor, -

transmitters also: at the latter stations; cir--

cuits for the transmitters, induction: coils 130



“having primaries in the transmtter
‘and secondaries in the bridge conductors con-
taining -the receivers, shunts about effective
resistance in said bridge conductors for con-

5 veying outgoing voice currents impressed

upon the secondaries, and switching devices

for opening and closing said shunts and the
- associate transmitter circuits, said shunts
. containing differing degrees of effective -re-
10 sistance, each shunt that is nearer the trans-
" ‘mitter station having. more ‘effective resist-
~ ance than'each more distant shunt.
- 15. A telephone system including a tele-
~ phone line, a transmitting station at which
15 voice currents are impressed upon the line, a
plurality of telephone stations having tele-
Ehone*receivers included -in conductors 1
ridge of the telephone line, and which con-
‘ductors offer differing degrees of 1mpedance
20 to the voice current impressed thereupon by
 the transmutting station, each bridge con-
ductorthat is nearer the transmitting station
‘having more impedance than each more:dis-
tant bridge conductor, transmitters also at

25 ‘the latter stations, circuits for the transmit--

ters, induction coils having primaries in the
transmitter circuits and secondaries in the
~ bridge conductors containing the receivers,
- shunts about impedance in said bridge con-
30 ductors for conveying outgoing voice cur-
"rents impressed upon the secondaries, and
switching  devices for opening and ‘closing
~ said shunts and the associate transmitter cir-
cuits, said shunts containing differing -de-
‘85 grees of impedance, each shunt that is nearer
~ the transmitter station having more effective
registance than each more distant shunt.
- . 16. A telephone system including a tele-
~ phone line, a transmitting station at which
40 voice currents are impressed upon the line, a
plurality of telephone stations having tele-
Ehone receivers included in conductors in
‘bridge of the telephone line, and which con-
duetors offer differing degrees of effective re-

40 sistance’ to the voice currents impressed
- thereupon by the transmitting station, each

bridge conductor that is nearer the trans-

_ mitting station having more eifective resist-
| . - " . . . _ ]
" ance than each more distant bridge con-|

°0 Quctor,_trapsmitters also at the latter sta-
tions, circuits for the transmitters, induction

coils having primaries in the transmitter Ccir-

cuits -and secondaries in the bridge conduc-
~ tors containing the receivers, shunts contain-
55 ing differing degrees of effective resistance,
sach shuntthat is nearerthe transmitter sta-
“tion having more eifective resistance . than

~ egch more distant shunt. B
. 17. In a telephone system including a tele-
60 phone line, a transmitting station at which
‘voice currents are impressed upon the line, &
plurality of ‘telephone stations having tele-
~ phone receivers included in conductors in
gridge of the telephone line, and which con-

65 ductors offer differing degrees of tnpedance

925,756

phone

voice currents are impressed thereupon.

| Jatter stations are impresced, and means

<

circuits 1 to the voice currents impressed thereupon by

the transmitting station, each bridge con-
ductor that is nearer.the transmitting sta-
tion having more impedance than ea¢h more
distant bridge -conductor, transmitters also
at the latter stations, circuits for the trans-
mitters, ‘induction coils having primaries In
the transniitterecircuits and secondaries 1n
the bridge conductors containing the re-
ceivers, shunts containing differing degrees
of impedance, each shunt that 1s nearer the
transmitter ‘station having more effective
resistance than each more distant shunt.

18. A telephone system including a tele-
phone line, a telephoue station thereon, &
plurality of other telephone stations thereon,
means for equalizing the voice currents re-
ceived at one station as a result of equiva-
lent transmitter operations at other stations,
bridge conductors at'each of the latter sta-
tions containing telephone receivers and upon
which outgeing voice currents at the latter
stations are impressed, and means for redue-

ing ‘effective resistance of said "bridge con- '

ductors when outgoing volce currents are

impressed thereupon.

19. A telephone system including a tele-
line, a telephone station thereon, a
plurality of other telephone stations thereon,
means lor equalizing the wattage of volce

70

75

80

85

90

95

currents received at one station as a result of -

equivalent transmitter operations at the
other stations, bridge conduectors at each of

the latter stations containing telephone re-

ceivers and upon which outgoing voice cur-
rents at the latter stations are impressed,
and means for reducing effective resistance
of said bridge conductors when outgong

tele-
a telephone station thereon, -a

20. A telephone system including a
phone lne,

means at each of the latter stations for equal-

“izing the voice currents received at the first

otation as a result of equivalent transmitter

operations at other stations, bridge con-

‘ductors at each of the latter stations con-

taining telephone receivers and upon which
outgoing voice currents at the latter stations
are impressed, and means for reducing eflect-
‘ve resistance of said bridge conductors when

outgoing voice currents are impressed thera-.

upon.

21.
phone line, a telephone station thereon, a
plurality of othertelephone stations thereon,

e

Tmeans at each of the latter stations for eqp‘al-

izing the wattage of voice currents received
at the first station as-a result
transmitter operations-gt -the other stations,
bridge conductors at each of the latter sta-
tions containing telephone receivers and
upon- which outgoimg voice -currents at the
for
reducing effective resistance of said bridge

100

105

plurality of other telephone stations-thereon,

110

116

A telephone system including a tele-

120

of equivalent -

125

180
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conductors when outgoing voice currents are
impressed thereupon. =~ - | o
- 22. A telephone system mecluding a tele-

phone line, a telephone station thereon, a-

plurality of other telephone stations at differ-
ing distances from the former station, means

for supplying the transmitter at each of the

 latter stations with differing voltages ot

transmitter -current, the voltage at each of
the latter stations that is nearer the first
station being less than that at each of the
latter stations more distant from the first

station, bridge conductors at each of the
latter stations containing telephone receivers.
5 and upon which outgoing voice currents at

the latter stations are impressed, and means
for reducing eflfective resistance of said
bridge conductors when outgoing volce cur-
rents are impressed thereupon. '

~ 23. A telephone system including P tele-
phone line, a telephone station thereon, a

 plurality of other telephone stations at dif-

fering distances from the former station,
local transmitter circuits. at the latter sta-
tions, sources of current in said local circuits
having differing voltages, the voltage of the

‘source of current at each of the latter sta-
tions.that is nearer the first station being
less than that at each of the latter stations

more distant from the first station, bridge

conductors at each of the latter stations con-

taining telephone receivers and upon which

outgoing voice currents at the latter stations

40

are impressed, and means for reducing ef-
fective resistance of said bridge conductors
when outgoing voice currents are impressed

thereupon. S o
24. A telephone system including a tele-

plurality of other telephone stations thereon,
means at each of the latter stations for equal-

. 1zing the voice currents received at the first

45

50

55

60"

65

station as a result of equivalent transmitter
operations at other stations,. bridge con-
ductors at each of the latter stations con-
taining telephone receivers and upon which

outgoing voice currents at the latter stations
are Impressed, sald bridge conductors in-

cluding different degrees of effective resist-
ance to the volce currents impressed there-
upon by the first station, eac% bridge con-
ductor that is nearer said first station having
more effective resistance than each more dis-
tant bridge conductor, and means at. the

latter stations for excluding said effective

resistances from said bridge conductors when

cutgoing voice currents are impressed upon |

sald conductors. o S
25. A telephone system including a tele-

phone line, a telephone station thereon, a

- plurality of other telephone stations thereon,
‘means at each of the latter stations for equal-

1zing the voice currents received-at the first

station as a result of equivalent transmitter

operations at other stations, bridge con-’|

phone line, a telephone station thereon, a

925,756

ductors at each of the latter stations ¢ofi-

taining telephone receivers and upon which

outgoing voice currents at the latter stations
are impressed, said bridge conductors 1n-

cluding differing degrees of impedance to the
voice currents impressed thereupon by the.

first station, each bridge conductor that is
nearer said first station having more im-

edance than each more distant bridge con-
guctor,' and means at the latter stations for
excluding said impedance from said bridge

conductors when outgoing voice currents are

impressed upon sald conductors.

26. A telephone system including a tele-

phone line, a telephone station thereon, a.

plurality of other telephone stations thereon,

75

80

means at each of the latter stations for equal-

izing the voice currents received at the first

| station as a result of equivalent transmitter
operations at other stations, bridge conduc-
tors at each of the latter stations containing
telephone receivers and upon which outgoing .

85

voice currents at the latter stations are 1m-

pressed, said ~bridge conductors mcluding
differing degrees of efiective resistance to the
voice currents impressed thereupon by the

first station, each bridge conductor that 1s

90

nearer sald first station having more eftective

resistance than each more distant bridge con-
ductor, shunts about said effective resist-

ances, and switching mechanism for con-

trolling the continuity of said shunts.

55

27. A telephone system including a tele-

phone line, a telephone station thereon, a
plurality of other telephone stations thereon,

station as a result of equivalent transmitter
operations at other stations, bridge con-
ductors at each of the latter stations con-
taining telephone receivers and upon which
outgoing voice currents at the latter stations
are impressed, said bridge conductors includ-
ing differing degrees of impedance to the
voice currents impressed thereupon by the

100

means at each of the latter stations for equal-
1 1zing the voice currents received at the first -

168

110

first station, each bridge conduector that 1s

nearer said first station having more im-

pedance than each more distant bridge con-

ductor,- shunts about said impedance, and
switching mechanism for controlling the
continuity of said shunts. .

- 28. A telephone system including a tele-
phone line, a telephone station thereon, &

plurality of other telephone stations thereon,

means at each of the latter stations for -
| equalizing the voilce currents received at the

first station as a result of equivalent trans-
mitter operations - at other stations, bridge
conductors at each of the latter stations con-

taining telephone receivers and upon which.

outgoing voice currents at the latter stations

115

12¢

123

are impressed, said bridge conductors in-

cluding differing -degrees of efiective re-

sistance to the wvoice currents impressed _, -

thereupon by the first station, each bridge

130
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having more effective resistances than each
more distant bridge conductor, shunts about

“said effective resistances, said shunts includ- !

ing differing degrees of effective resistance,

‘each shunt that is nearer the said first sta-

~ tion having more effective resistance than

10

each more distant shunt, and switching
mechanism for controlling the continuity of
sald shunts. - -
"99. A telephone system including a tele-
phone line, a telephone station thereon, &

plurality of other telephone stations thereon,
means at each of the latter stations for
“equalizing

‘he voice currents received at the

first station as a result of equivalent trans-

mitter operations at other stations, bridge

- conductors at each of the latter stations con-

20

taining telephone receivers and upon which
outgoing voice currents at the latter stations

are impressed, said bridge conductors in-

~cluding differing degrees of impedance to the

| _25

voice currents impressed thereupon by the
first station, each bridge conductor that 1s
nearer said first station having more 1m-

 pedance than each more distant bridge con-

ductor, shunts about said impedance, sald
shunts including differing degrees of 1m-

" pedance, each shunt that 1s nearer the said

30

~each more

having more impedance than
disfant shunt, and switching
mechanism for controlling the continulty of

first station

. gald shunts. - .

=
It

30. A telephone system including a tele-

phone line, a telephone station thereon, a

plurality of other telephone stations thereon,

40

means for supplying the transmitter at each
of the latter stations with differing voltages

of transmitter current, the voltage at each |
the latter stations that is nearer the first |
at each of the |

of
station being less than that
latter stations more distant from the first

 station, bridge conductors at each of the

45

latter stations containing telephone receivers
and upon which outgoing voice currents at

" the latter stations are impressed, said bridge

-~ effective resistance

50

conductors including differing: degrees of

the first station, each

pressed thereupon by

‘bridge conductor that is nearer said first

station having more effective resistance than

" each more distant bridge conductor, shunts
about said effective resistance, and switching

29

" mechanism for controlling the continuity of
said .shunts. | |

'31. A telephone Sysfem including a tele-

~_phone line, a telephone station thereon, a

plurality of other telephone stations thereon,

60

' - means for supplying the

transmitter at each
of the latter -stations with differing vol-
tages of transmitter current, the voltage at
each of the latter stations that 1s nearer the

first station being less than that at each of

80

the latter stations more distant from the

‘ ter stations more

to the volce currents 1m-

-

latter stations containing telephone re-
ceivers and upon which outgoing voice cur-

rents at the latter stations are impressed,

said bridge conductors including differing
“degrees of impedance to the voice currents
the first station,.

impressed thereupon by

each bridge conductor that 1s nearer sald -

first station having more impedance than
each more distant bridge conductor, shunts

| about said impedance; and switching mech-

sald

anism for controlling the continuity of
shunts. ) S |

32. A telephone system including a tele-

phone line, a telephone station thereon, a
plurality of other telephone stations thereon,

of the latter stations with differing voltages
of transmitter current, the voltage at each of
the latter stations that is nearer the first

station being less than that at each of the lat-
yore distant from the first sta- -
tion, bridge conductors at each of the latter.

L

stations containing telephone receivers and -

currents at.the

upon which outgoing voice
said bridge con-

latter stations are impressed,

duetors including differing degrees of effect-

ive resistance to the woice currents 1m-

Eressed thereupon. by the first station, each

75

80

‘means for supplying the transmitter at each .

85

90

ridge conductor that is nearer said first -

station having more effective resistances

than each more distant bridge conducter,.

shunts about said effective resistances, said
shunts including differing degrees of etfective

95 .

resistance, each shunt that is nearer the said -

first station having more effective resistance

than each more distant shunt, and switching -

mechanism for controlling the continuity of
said shunts. |

33. A telep
phone line, a_telephone station thereon, a
plurality of other telephone stations thereon,

hone system including a tele- -

100

105

means-for supplying the transmitter at each
of the latter stations with differing voltages

of transmitter current, the voltage at each of

*

the latter stations that isnearer the first sta-
tion being less than that at each of the latter

]

stations more distant from the first station,

Pbridge conductors at each of the latter sta-

L

{ions containing telephone receivers and

| upon which outgoing voice currents at the

110

115

latter stations are impressed, said bridge con-

Juectors including differing degrees -of 1m-
pedance to the voice currents impressed
thereupon by the first station, each bridge
conductor that is nearer said first station
having more impedance than each more dis-

! tant bridee conductor, shunts about said 1m-
pedance, said shunts including differing de-.

1

arees of impedance, each shunt that is nearer
the said first station having more impedance

' than each more distant shunt, and switehing .
mechanism for controlling the continuity of

said shunts.

34. A telephone system inclﬁding s tele-

first station, bridge conductors at each of the | phone line, a telephone station thereon, a

120

123

13C¢



- tions, sources of current in said local circuits.
“having different voltages, the voltage of each
source of current at each of the latter sta- |

~distant from the first statior, bridge conduc-

10

&8

ocal transmitter circuits at the latter sta-

tions that is nearer the first station being less
than that at each of the latter stations more

tors at each of the lat{er stations containing
telephorie receivers and upon which outgoing

~-volce currents at the latter stations are im-

‘pressed, said bridge -conductors including

- differing degrees of effective resistance to the

15

20

. Voice currents impressed thereupon by the
first station, each bridge conductor that is
‘nearer said first station having more effective
resistance than each more distant bridge con-
ductor, shunts about said effective resist-
ances, and switching mechanism for control-

ling the continuity of said shunts.

. _35. A telephone system including a tele-

phone line, a telephone station thereon, a

- plurality of other telephone stations thereoh,

30

39

local transmitter circuits at the latter sta-
5 tions, sources of current in said local circuits
having different voltages, the voltage of each

source of current at each of the latter stations
that is nearer the first station being less than

‘that at each of the latter stations more dis-
tant from the first station, bridge.conductors

at each of the latter stations containing tele-

~ phone receivers and upon which outgoing
~voice currents at the latter stations are im-
~pressed; said bridge conductors including

differing degrees of impedance to the voice

currents 1mpressed thereupon by the first
station, each bridge conductor that is nearer |
- said first -station -having more impedance

~ than each more distant bridge conductor,

. 40

- 45

shunts about said impedance, and switching
.. mechanism for'controlling the continuity of

sald shunts.

phone line, a telephone station thereon, a
Flurahty of other telephone stations thereon,

ocal transmitter circuits at the latter sta--
tions, sources of current in said local circuits

- having different voltages, the voltage of each
- source of current at each of the latter sta-

50

tions-that is nearer the first station being less

- than that at each of the latter stations more

~ tors at each of the latter stations containing
~ telephone receivers and upoi 'which outgoing

.55

- “pressed, said bridge conductors including

distant from the first station, bridge conduc-

voice currents at the latter stations are im-

- differing degrees of effective resistance to the
- volce currents impressed thereupon by the

60

- first station, each bridge condtictor
-nearer sald first station having more e
" resistencesthan each moredistant bridge con-

- ductor, shunts about said effective resist-
‘ances, ‘sald. shunts including differing ‘de- |
grees of effective resistance, each shunt that |

ective

‘and said shunts.

that 1s ¢

- 925,756

lurality of other telephone_statiOns there'on,' | is nearer the said first station having more
F effective resistance than each more distant

shunt, and switching mechanism for control-

hing the continuity of said shunts.

37. A telephone system including a tele-
phone line, a telephone station thereon, a

65

70

plurality of other telephone stations thereon,

local transmitter eircuits at the latter sta-

tionms, sources of current in said local circuits

having different voltages, the voltage of each

source of current at each of the latter stations

that at each of the latter stations more dis-

tant from the first station, bridge conductors
“at each of the latter stations containing te_,le—
phone receivers and upon.which outgoing

voice currents at the latter stations are 1im-

79

that is nearer the first station being less than

&0

pressed, said bridge conductors including -

differing degrees of impedance to the voice

currents impressed thereupon by the first

station, each bridge conductor that is nearer
said first ‘station having more .impedance
‘than each more distant bridge conductor,

shunts about said impedance, said shunts in-

.cluding differing degrees of impedance, each"
| shunt that 1s nearer the said first station hav-
ing more impedancé than each more distant
“shunt, and switching meehanism for control-
ling the continuity of said shunts.

38.- A telephone system including a tele-
‘phone line; a telephone station thereon, a
plurality of other telephone stations thereon,
local transmitter circuits at the latter sta-

tions, sources of current in said local circuits
having different voltages, the voltage of each
source of current at each of the latter stations

35

90

95

100

that is nearer the first station being less than,
that at each of the latter stations more dis-

| tant from the first station, bridge conductors
‘at each of the latter stations containing tele-
phone receivers and upon which -outgoing
= - | voice currents at the latter stations are im- -
36. A telephone system including a tele-

pressed, said bridge conductors including

~differing degrees of effective resistance to the

voice currents impressed thereupon by the

first station, each bridge conductor that is
‘nearer said first station having more effective

10b

110

resistance than each more distant bridge con- .-
ductor, shunts about “said effective résist-

ances, and switching mechanism controlling
the continuity of said transmitter circuits
- 39. A telephone system including a tele-
phone- line, a-telephone station .thereon, a
plurality of other telephone stations thereon,
local transmitter circuits at the latter sta-

tions, sources of current in said local circuits

having different voltages, the voltage of each
source of current at each of the latter sta-

tzons that is nearer the first station being less

than that at each of the latter stations more

ductors at each of the latter stations con-

taining telephone receivers and .upon which

115

120

1_'25

distant from the first station, bridge con-
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outgoing voice currents at the latter stations

are impressed, said bridge conductors includs-
ing differing degrees of impedance to the voice

currents impressed thereupon by the first
‘station, each bridge conductor that is nearer

said first station having more impedance

‘than each more distant bridge conductor,

shunts about said impedance, and switching
mechanism controlling the continuity of said
transmitter circuits and said shunts.

~ 40. A telephone system including a tele-

_phone iine, a telephone station thereon, &

15

plurality of other telephone stations thereon,
local transmitter circults at the latter sta-
tions, sources of current in said local circuits

" having different voltages, the voltage of each

“are impressed, said bridge conductors In-
cluding differing degrees of eflective resist-

25

30

source of current at each of the latter sta-
tions that is nearer the first station being less
than that at each of the latter stations more
distant from the first station, bridge con-
ductors at each of the latter stations con-

taining telephone receivers and upon which

outgolng voice currents at the latter stations

ance to the voice currents iinpressed there-
upon by the first station, each bridge con-
ductor that is nearer said first station having

more effective resistances than each more

distant bridge conductor, shunts about said

effective resistances, said shunts including

differing degrees of effective resistance, each
shunt that is nearer the said first station hav-
ing more effective resistance than each more

distant shunt, and switching mechanism con-

©

trolling the continuity of said transmitter

circuits and said shunts. o

41. A telephone system including a tele-
phone line, & telephone station thereon, a
plurality of other telephone stations thereon,

40

local transmitter circuits at the latter sta-

tions, sources of current in said local circuits
having different voltages, the voltage of each
source of current at each of the latter sta-

1 tions that is nearer the first station being less

than that at each of the latter stations more
distant from the first station, bridge con-
ductors at each of the latter stations con-

‘taining telephone receivers and upon which

outgoing voice currents at the latter stations
are impressed, said bridge conductors In-
cluding differing degrees of impedance to the
voice currents impressed thereupon by the
first station, each bridge conductor that is

nearer said first station having more 1m-

45

00

59

pedance than each more distant bridge con-- -

ductor, shunts about said impedance, said

shunts including differing degrees of impe--

dance, each shunt that is nearer the said first
station having more impedance than each
more distant shunt, and switching mechan-

ism for controlling the continuity of said
transmitter circuits and said shunts. |

In witness whereof, 1 hereunto subscribe
my name this 18th day of July A. D., 1908.

GEORGE C. CUMMINGS.

Witnesses: B
L. G. STROH,
G. L. Croga. -
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