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To all whom it may CONCETTL: -
Be it known that I, GARRISON BABCOLK a

citizen of the Umted States, residing at Chi-

-€ago, in the county of Cook and State of I1lli-

- § nois, have invented a certain new and useful
Improvement in Telephone S}‘-'Btems, (Case
No. 3,) of which the following is a full, clear, .

concise, and exact description, referenee be-
- ing had to the accompanying drawmg, form-
10 ing a part of this specification.

My invention relates to telephoue sy.sbems,
“and is particularly well adapted forusein con--

' - nection withso-called * bridging” telephones.

It is now a frequent practlce to econnect a

ts number of subseribers’ telephone sets each

 in bridge of a single telephone-line, the sub-
~ seriber’s call- bell or signal at each of the
| ing-currents pass through the telephone in-

substations connected Wlbh a telephone-line
being normally connected in bridge of the

20 two line-limbs. Such bridging telephone-'
‘bells are usua,lly wound to a compmatwely_
high resistance and impedance. The usual
subscnber s telephone set includes a switch-

hook, upon which the receiver is hung when

2¢ not in use, this switch-hook serving under--

normal conditions to open a local- batterv

- circuit adapted to be used for impressing tele-
phonie voice-currents npon the transmission- -

line and serving at the same time to discon-
30 nect the telephonic- 1ecelv1ng instruments
from conductive connection with the line.

~Upon the removal of the receiver from its

smteh hook the local-battery circuit is closed
and the telephone instruments are connected

35 in bridge of the line-limbs. The signal-bells
‘at the various substations connected with a

telephone-line when employed in this manner
are each of comparatively high impedance,

whereby telephonic voice-currents may be
40 impressed upon the line-limbs and transmit-

‘ted thereby, without being short-circuited

through the signal- bells eonnected in bridge
of the line- hmbs for the reason that the hwhl

impedance of the signal - bells chokes and

45 prevents the passage of voice-currents there-

through. The removal of a telephone-re-
ceiver from its switch-hook at any one sub-
station serves to close a circuit through the

~telephone instruments between the line- |

] limbs, this circuit being of compara.t,iv'e]y'

low resistance. The signaling instruments
or call-bells of such bridging telephone-lines
are adapted to be actuated bv carrent from
an alternating or pulsating curreut genera-
tor located at each of the Substa,tmns or by
a current from an alternating-current gener-
ator located at the central station and Wwhose
terminals areadapted for connection with the
line-limbs. As hereinbefore described, the
removal of a receiver from the switch- hook
of a substation connected with such a bridg-
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ing telephone-line closes a circuit of low -

| :1eslsta,nce between the line-limbs, this low-

resistance circuit serving to shunt alternat-
ing signaling-currents wlneh may be im-
plessed uapon the line-limbs. Thus the ring-

_struments rather than through the high-im-
pedance and high-resistance call-belis. Thus
if by mistake one or more of the subseribers
‘whose substations areconnected with a bride-
| ing line leaves his receiver off the switch- hook

‘proper operation of the ¢all-bells byimpressed
alternating currents is seuously interfered
‘with. A meansof overcoming this defect due
to the accidental failure to 1eplaee a receiver
upon the telephone switeh- hook consists in
‘the provision at each substationof acondenser
| through which the telephone instruments are
connected with the line. Such condensers
prevent the closare of a condm..twely con-.
‘tinuous eircuit through the telephone instru-
‘ments upon the removal of the receiver from
its switeh-hook, the continuity of the circuit

{ being mteuupted by the condenser, which is

non- conductlve to the passage of dlrecb cur-

‘rents, but readily conductive to the passage
of telephonic voice-currents. The said con-
densers, however, when connected with the
telephone-line, especmlly if thereturn-cireuit
for such a lme is through the ground, act as
lightning - arresters to convey llﬂ*htnmn' dis-
charges from the metallic line to Lhe wround
| the passage of such a lightning dlscharﬂ'e
causing a puncture in the condenser and
thereby destroying its useful pmpose, as
above descr med |

0.

upon having finished  a conversation the -

75

80._-"

85

90

¢




i

45

IO

I5

effect of lightning discharges.
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Itis the purpose of my invention to provide
improved circuit arrangements at each of the
subseribers’ substations, such that a con-
denser may be employed without subjecting
it to the danger of puncture and destruction
due to lightning discharges. This result I
accomplish by means of a switching device
assoclated with the usual hook-switeh, where-
by a condenser is connected in ciréuit with
the telephone instruments upon the removal
of the receiver from the switch-hook and
whereby a low-resistance circuit in shunt of

the condenser is closed upon the replacement

of the receiver upon the switeh-hook, thereby

protecting the condenser from the destructive

A preferred embodiment of my invention
will'be made clear by reference to the acecom-
panying drawing, in which I haveillustrated

a metallic line 1, between which and the

ground G are connected the bridging tele-
phone sets at substations A and B. The in-
struments at these two substations are iden-
tical, and similar reference characters are ap-

plied to each. At each of the substations I

have illastrated an alternating-current gen-
erator 2, whose terminals are connected with

~the binding-posts 3 and 4, the binding-post. 3

being connected with the line-limb 1, while
the binding-post 4 is connected with the
ground, asshown. These generators are pref-

erably of the well-known type in which a

switch associated with the generator-arma-

- ture serves to maintain the circuit normally

35

open through the generator-armature, the ac-
tuation of the armature serving to cause the

terminals with the transmission-circuit.

~each of the substations A and B the genera-
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switch-hook 6 may be traced as follows: [

in which the circuit therethrough is inter-
rupted by the automatic switch 5. There is
provided at each substation a switch-hook 6,

primary 11 is, upon the removal of the re-
celver 9 from the switch-hook 6, serially con-

. nected through a loecal circuit with the bat-
tery 12 and the transmitter 13, this circuit

being traced through the contact -spring 8
and the associated spring-contact 14. The

-contact-spring 7 is provided with a front
contact 15 and a back contact 16. The re- |
- ceiver at substation A is shown in its normal

position upon the switch-hook 6, while the

receiver at substation B is shown as removed

from its switch-hook, whereby the difference

in the circuit relations established by the al-
ternate positions of the receiver 9 may be in-
~dicated. At each of the substations there is
a high-resistance call-bell 17, normally con- | conversational purposes the liability to de-

structive effects due to lightning discharges

nected 1n bridge of the telephone-line limbs.

A circuit through a call-bell 17 at a substa-

tion in which the receiver 9 is upon the

-
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1 from the binding-post 3 through the conduc-
tor 13 to call-bell 17, the conductor 19, the

contact-spring 7, the contact 16, and the con-
ductor 20 to the binding-post 4. It will thus

be seen that under normal conditions the call-

bell17 is connected in bridge of the telephone-
line limbs. Under the same normal condi-
tions in which the receiver is upon the switch-
hook the local circuis through the transmit-

ter 13 is interrupted by the electrical discon-

nection of the contaet 14 and the contact-
spring 8. Under normal conditions also the
circuit through the receiver 9 and the sec-
ondary 10 of the induction-coil is interrupted
by the disconnection of the spring 7 from the
contact 15. I3etween the spring 7 and the
contact 16, which 1s connected with the bind-
ing-post 4, there is connected a condenser 21.
It will be seen that in the normal condition
of the substation apparatus the spring 7 and
the contact 16 are in electrical connection,
whereby the condenser 21 is short-circuited,
thus protecting it from the destructive effects
of lightning discharges which might other-
wise take place between the line-limb 1 and
the ground G through the substation appa-
ratus. | |
The apparatus illustrated as located at sub-
station B illustrates the circuit connections

established upon the removal of a receiver
| from its switch-hook. The conduective cir-
| cuit between the binding-posts 3and 4 through

]
'
1

closure of the switch to connect the generator-
At

the call-bell 17 is interrupted by the break
in‘the electrical connection betweenthe spring
7 and the contact 16. The electrical connec-
tion of the spring 8 with the contact 14 closes
a local battery-circuit through the transmit-
ter 13, whereby the sound-waves imbressed

! _ | upon the transmitter mayv cause variationsin
tors are 1llustrated in their normal condition

the current strength through the primary 11
of the induction-coil, thereby causing the
volce-currents set up in the secondary wind-

_ | ing 10 to be impressed upon the line-limbs
- adapted toactuate thespring-contacts 7and 8. .
The receiver 9 is serially connected through | lows: from the binding-post 3 through the

the secondary 10 of an induction-coil whose |

through a circuit which may be traced as fol-

conductor 22, the receiver 9, the secondary
coil 10, the conductor 23, the contact 15, the
spring 7, the condenser 21, and the conductor
20 to the binding-post 4. While the con-
demser 21 is opaque to the passage of direct

currents, it readily permits the passage of the

| rapidly-fluctuating telephonic voice-currents.

It will be seen that in this abnormal position
of the receiver when removed from its switch-
hook the condenser is connected in a circuit
between the line-limb 1 and the ground G,
where, of course, the condenser would.be sub-
Jected to the destructive effects of lightning
discharges; butas this condition is abnormal
and should be maintained only while a sub-
scriber is using his telephone instrument for

1s reduced to a minimum. The replacement
of the receiver upon the switeh-hook upon
the completion of a conversation short-cir-

70

75

30

QO

95

100

105

I1O

I15

I O

125




cuits the condenser and 1nte1'rupts the circuit
therethrough, whereby it is at once protected -

fmm he-htnmg discharge."
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My invention could of course be equal]y
well applied to telephone- lines comprising two
metallic line-limbs, of which one may or
not be connected with the oground.

one preferred embodiment of my invention,

it will be apparent to those skilled in the art_- |
that many modifications may be employed-
‘without departing from the spirit thereof. I
~do not therefore wish to limit myself to the_*

pree1ee disclosure herein set forth; but,

‘Hayving deseribed my invention, I claim as |
new and desire to secure by Lettere Patent—

‘1. In asubseriber’s telephone set, the com-

bination with telephone metrnments of acon-
~ - denser, and switching mechanism adapted
when in one operative condition to connect |
serially said telephone instruments and said

condenser between the limbs of a telephone-

~line and when in anotheroperative condition
- to close a low-reswta,nee path in sh nnt of eeld

eondeneer. - ;.
2. Inasubscr 1her 8 telephone eet, the com-
bination with telephone instruments, of a.con-

- denser, and hook-switch mechanism adapted

.30

35

- when in one operative position to connect se-

rially said telephone instruments and said
condenser between the limbs.of a telephone-

line and when in another alternative opera-
tive position to close a low- res1ste,nee peth in-
‘shunt of said condenser.

3. In asubsecriber’s telephone eet the eom-

bination with telephone 1nstrnmentsj of acon-

denser, and switching mechanism adapted

- when in one operative condition to connect

serially said telephone instruments and said
condenser between the limbs of a telephone-
line and when in another operetwe condition
to close a low-resistance path in shunt of said
condenser and tointerrupt the telephonic cir-
cuit through said telephone 1netrnmente be-—f
| ries of substations adapted for bridging con- .

40
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line and when in another alternate operative
position to close a low - resistance path in

55
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tween sen:l line-limbs.

4. In asubscriber’s telephone set the com-

bination with telephone 1netrnments, of acon-
denser, and hook-switch mechanism adapted
when in one operative position to connect se-

rially said telephone instruments and said

condenser between the limbs of a telephone-

shunt of said cundenser and to interrupt the
telephonic ecircuit through said telephone in-
st1 uments between said line-limbs.

- 5. Inasubseriber’s telephone set, the com-
bination with telephone instruments, of acon-

~ denser,. and switching mechanism adapted
when in one epelatwe condition .to connect’

- serially said telephone instruments and said

condenser between & telephone - line and

around, and when in anotheralternative op-
ere,tlve condition to close a low- reeletenee
peth in shunt of said condenser.

may

‘While I have herein ehown and desenbed '

.':deneer, and switching mechanism adapted
when in one operetlve condition serially to

7°

connect said telephone instruments and said
condenser between a telephone - line and
cround and when in another alternative op-
eretwe condition to close a low-resistance

path in shunt of said condenser and to inter-

rupt the telephonic Gll"(_‘lllt throun‘h emd tele-
phone instruments. ° -

7. In a subscriber’s telephone eet the cCOm-
bination with telephone instr uments of a con-

when in one operative position to connect se-

rially said telephone instruments and  said
condenser between the limbs of a telephone-

lineand when in another operative position to

denser and a local transmitter-circuit con-
trolled by said hook-switch mechanism.

‘8. Incombination, a telephone-line, aseries
of substations edepted for bridging eonnee-

tion with said line, telephone metruments at

each of said substations, a condenser at each
of said substations, and switching mechanism

adapted when in one operative condition to
connect serially said telephone instruments

and said condenser between the limbs of said
telephone-line, and when in another opera-
tive eond1t1on to close a low-resistance peth
in shunt of said condenser.

9. In combination, etelephone—llne, a series
of substations &dapted for bridging connec-
tion with said line, telephone instruments at
each of said substations, a condenser at each

of said substatlons, and switching mechanism

adapted when in one operative LOIldltIOIl to
connect serially said telephone instruments

and said econdenser between the limbs of sald

telephone-line and when 1n another opera-

15

‘denser, hook - switch mechanism .adapted :

30

closealow-resistance pathinshuntof said con-

9o
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tive condition to close a low- resistance path

‘in shunt of said condenser and to 1nterrupt
the ecircuit through said telephone 1nst1 u-
ments between seld line-limbs.- -

10. In combination, a telephone-lme, a se-

11O

nection with said line, high-resistance signal-

ing-bellsat each of said substations eonneeted
in br1d0'e of the limbs of said telephone-line,
telephone instruments at each of said.- sub-

115

‘stations, a condenser at each of said substa-
tions, and hook-switch mechanism adapted
when in one operative position to connect se-
rially said telephone instruments and-said
‘condenser between the limbsofsaid telephone-

line and to interrupt the eircuit throughthe - .

‘corresponding signaling - bell and when.. in
another operatwe position to close a low-re-

sistance path in shunt of said econdenser,

11. In combination, a télephone-line, a se- '

ries of substations adepted for bridging con- -+

nection with said line, high-resistance signal-

ing-bells at each of sald suhetatlone connected |
in: brldu'e of the limbs of said telephone- hne, '
telephone instrumernts at each of said sub-
| stations, a condenser at each of said substa-

130

6. In a subscriber’s telephone. eet the ¢ com- | tions, and hook-switch' mechanism: adapted
‘bination with telephone 1nst1'umente, of acon- |

when in one operative position to eonneet Se-
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"' fially sald telephone instruments' and said r'denser,a receiver-hook adapted when relieved

i

10

condenserbetween the limbsof said telephone-

line and to inferrupt the circuit through the |

corresponding signaling - bell and when in
another operative position to close a low-re-
sistance path in shunt of said condenser and
tointerruptthe ¢ircuit through said telephone
instruments between said line-limbs. |

12. In combination, a telephone-line, a se-
ries of substations adapted for bridging con-
nection with said line, high-resistance signal-

1ng-bells at each of said substations connect-

- ed in bridge of the limbs of said telephone-

line, telephone instruments at each of said

substations, a condenser at each of said sub-

stations, and hook-switch mechanism adapted
when in one operative position to connect

- serially said telephone instruments and said

20

25

condenser between the limbs of said tele-’

phone - line and to interrupt the ecircuit
through the corresponding signaling-bell and
to close a transmitter-circuit through a loeal
battery, and when in another operative posi-

‘tion to close a low-resistance path in shunt

of said condenser. -
15. Inasubscriber’stelephone set, the com-

- bination with telephone instruments compris-

~Ing areceiver and an induction-coil winding,

~of a condenser, a receiver-hook adapted when

30
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relieved of the weight of said receiver to ac-
tuate switching mechanism to cause the serial
connection of eaid telephone instruments
and said condenser between the limbs of a

telephone-line and adapted when the receiver

is In position thereon to actuate said switch-
ing mechanism to interrupt the telephonic
circuit through said telephone instruments
and to close a low-resistance path in shunt of
sald condenser. |

14. Inasubscriber’s telephoue set, the com-

bination with telephone instruments, of a con-

denser,a receiver-hook adapted when relieved |

of the weight of said receiver to actuate
switching mechanism to cause the serial con-
nection of said telephone instruments and

- sald condenser between the limbs of a tele-

phone-line and adapted when the receiver is.

1n position thereon to actuate said switching

50

mechanism tointerrupt the telephoniec circuit
through said telephone instruments and to

~close -a low-resistance path in shunt of said

33

60

condenser. - |
15. Inasubscriber’stelephone set, the com-

- bination with telephone instruments compris-

Ing a receiverand an induction-coil winding,
of a condenser, a receiver-hook adapted when
relieved of the weight of said receiver to ac-
tuate switehing mechanism to cause the serial
connection of said telephone instruments
and said condenser between the limbs of a
telephone-line and adapted when the receiver
1S in position thereon to actuate said switch-
ing mechanism to close a low-resistance path
in shunt of said condenser.

16. Inasubsecriber’stelephone set, the com-

bination with telephone instruments, of a con- |

!

|

of the weight of said receiver to actuate
switching mechanism to cause the serial con-
nection of said telephone instruments and
sald condenser between the limbs of a tele-
‘phone-line and adapted when the receiver is
In position thereon to actuate said switching
mechanism to close a low-resistance path in
shunt of said condenser.

17. Inasubsecriber’stelephone set, the com-
bination with telephone instruments compris-
ing a receiver and an induction-coil winding,
of a condenser, areceiver-hook adapted when
relieved of the weight of said receiver to ac-
tuate switching mechanism to causetheserial

connection of said telephone instruments

and sald condenser between the limbs of a
telephone-line and adapted when the receiver
18 in position thereon to actuate said switch-
ing mechanism to interrupt the telephonic
circuit through said telephone instruments
and to closea path inshunt of said condenser.

13. Inasubscriber’s telephone set, the com-
bination with telephoneinstruments, of a con-
denser,areceiver-hook adapted when relieved
of the weightof said receiver toactuate switch-
ing mechanism to cause the serial connection
of said telephone instruments and said con-
denser between the limbs of a telephone-line

and adapted when the receiver is in position

‘thereon to actuate said switching mechanism

to interrupt the telephonic circuit through
sald telephone instruments and to close a
path in shunt of said condenser.

19. Inasubsecriber’s telephone set, the com-
bination with telephone instruments compris-
ing a receiver and an induction-eoil winding,
of a condenser, a receiver-hook adapted when
relieved of the weight of said receiver to actu-
ate switching mechanisin to cause the serial
connection of said telephone instrumentsand
sald condenser between the limbs of a tele-
phone-line and adapted when the receiver is
In position thereon to actuate said switching
mechanism to close a'path in shunt of said
condenser. a | |

20. Inasubseriber’s telephone set, the com-
bination with telephoneinstruments, of a con-
denser,a receiver-hook adapted when relieved
of the weight of said receivertoactuate switech-
ing mechanism to cause the serial connection
of said telephone instruments and said con-
denser between the limbs of a telephone-line
and adapted when the receiver is in position
thereon to actuate said switching mechanism
to close a path in shunt of said condenser.

21. Inasubscriber’s telephone set, the com-
bination with telephoneinstruments compris-

ing a receiver and an induection-coil winding, |

of a condenser, a receiver-hook adapted when
relieved of the weight of said receiver to actu-
ate switching mechanism to cause the serial
connection of said telephone instruments and
sald condenser between a telephone-line and
ground, and adapted when the receiver isin
position thereon to actuate switching mech-
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anism to interrupt the telephone-eircuit | bination withtelephoneinstruments, of a con-
through said telephone instruments and to | denser, and hook-switch mechanism adapted 15
close a path in shunt of said condenser. when in one position to conneet serially said
- 99. Inasubseriber’s telephone set, the com- | telephone instruments and said condenser
s bination with telephoneinstruments, of acon- | between a telephone - line and ground and
denser, and switching mechanism adapted | when in another position to close an electrical
when in one operative condition to serially | path in shunt of sald condenser. 20
connect said telephone instruments and said In witness whereof I hereunto subscribe my
‘condenser between the limbs of a telephone- | name this 24th day of April, A. D. 1903. -
1o line, and when in another operative condition | "GARRISON BABCOCK.
 to close an electrical path in shunt of said{ Witnesses: o |
condenser. . '_ | | LynN A. WILLIAMS,
23. Inasubsecriber’s telephone sef, the com- | HARVEY L. HANSON.

o




	Drawings
	Front Page
	Specification
	Claims

