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WILLIAM M. GOODRIDGE, OF HIGHLAND PARK, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY, OF CHICAGO, ILLINOIS.

METALLIC-CIRCUIT HOUSE-TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 476,793, dated June 14, 1892,
Appli'catipﬁ filed Septemher 30, IBSQ. Se:ial No. '325.511. (No model.)

To all whom it may concermn: |

Beit knownthat I, WinLIaAM M. GOODRIDGE,
acitizen of the United States, residing at High-
land Park,in the county of Lake and State of
Illinois, have invented a certain new and use-
ful Improvement, in Metallie-Circuit House-
Telephone Systems, (Case No.14,) of which the
following is a full, clear, concise, and exact
description, reference being had to the accom-
panying drawings, forming a part of this
specification. | o

It is sometimes found convenient—as, for
example,in alarge building—to provide what
has been sometimes termed a “house-tele-
phone exchange,” different rooms of the build-
Ing being provided with telephone sets and
apparatus whereby any two of the stations
may be connected together for telephonic
communication. In connection with suech a
house-telephone system it is found desirable
also to provide ready means of connecting
any one of the local stations with the main or
central telephone -exchange of the town.
Heretofore where the lines have been ground-
ed satisfactory apparatus has been provided
for doing this work. In suchsystems within
the building a common return-wire has some-
times been employed instead of grounding
the lines. As to the prior state of the art ref-
erence 1s made to Letters Patent No. 356,427,
(Case No. 116,) of CharlesE.Seribner, granted
January 18, 1887, for factory-telephone ex-
change. |

My invention herein relates more especially:

to the form of the switeching apparatus em-
ployed and to the circuits used in connection
therewith. | -

My invention consists, first, in a loop-key
having a metallic plunger provided with a
groove and springs operated thereby in con-
nection with their contacts. |

My invention consists, second, in a tele-
phone set provided with pairs of contacts con-
nected with the different sides thereof, each
of said pairs of contacts being adapted to be
closed at will to the different limbs of differ-
ent circuits leading to other stations, in con-
nection with means for signaling the station
wanted when connection is made therewith.

My invention consists, third, in several sta-

system.

| ferent metallic circunits and loop-switehes

upon a switchboard at one of said stations,

1in connection with a switchman’s telephone
set and a city-line having ‘a switeh upon the

same switchboard, whereby any of the sta-
tions may be connected with the city-line.

55

My invention consists, fourth, in a switeh

having a plunger of insulating material so

arranged that the springs of the switch may 6o

be allowed to close upon their respective con-
tacts or separated therefrom, according to the

position of the plunger.

My invention is illustrated in
panying drawings, in which—

Tigurelis adiagram showing my complete
Fig. 2 is a detailed view of one of
my loop-switches upon section-line x z of Fig.
ol
J.
three such loop-switches and another key hav-
ing a plunger of insulating material upon a
single strip. Fig. 4 is a detailed view of an

the aceom-

ordinary spring-jack switch such as is used
upon the switchboard. - | |

Like parts are indicated by similar letters
and numerals of reference throughout the dif-

ferent figures.

It will be observed that the loop-keys ¢, as
shown in Figs. 2 and 3, consist of a plunger

Fig. 3 is a plan view, partly in section, of
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a’, provided with a groove a? and springs a® 8o

a’, having contacts or pins a® ¢f, upon which

sald springs are adapted to close, respectively,

by their own tension. It will beseen that the
| spring «° is longer than the springaf. When
the plunger is drawn out, the bent end of

spring a° falls into the groove «? serving to
hold the plungerin position, while permitting
sald spring to close upon its contact o the
spring a* being entirely separated from said

metallic plunger and left free to rest uponits co

contact ¢’. Oninserting the plunger between

85

the springs both springs are lifted from their

contacts and connected together through the

medium of the plunger. The loop-key b is

provided with a head 0’ of insulating mate- gz

rial, and the springs 0% 0° when falling in the
groove thereof come against their contact-
points 0* 4% respectively. On drawing out
this plunger the springs are separated from

said contact-points, thus opening the circuit.

At station 1 I have shown a switchboard

tions reciprocally connected together by dif- l provided with switches 1 2 8 4, one in each of
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the metallic cireuits of corresponding num-
bers reciprocally connecting together the said
stations 12 3 4.° In each of these metullic cir-
cuits at the particular station thereof is pro-
vided asignal-receiving instrum ent. Thuasat
station 1 the amlunciatm ¢"is provided, while

at stations 2, 3, and 4 are pmwded the bells

& ¢ ¢t. The annunciator ¢’ is included in a

.¢ircuit between the frame of the switch and

the contact thereof. Thus when the spring
of the switch is raised from its contact the
circuit of this annunciator will be opened.

- Upon this same switehboard I have provided

the loop-switch d of a city telephone-line and

the usual annunciator d’, included in the ecir-
- cuit thereof.

Other lines may be connected
with the same switchboard in the same man-
ner, if desired.

An attendant will be required a,t station 1
to receive the orders from the city-line and
also the orders from the different stations 2 3
4,50 as to connectthe city telephone-line with
the different stations 2 3 4, as occasion may
require. A circuit e, 1neludmg a source of
electumty e/ ev_tends to each of the stations
1239 4, and at each of these stations is pro-
vided a switch for looping said signaling-cir-
cuit into the telephone-line of any other sta-
tion. The operator at station 1 is provided
with cords and plugs for making the connec-
tions upon the switechboard. I have shown
only one pair of such plugs and cords, though
ordinarily several pairs will belequned each

‘being provided with separate ringing and

listening keys.

T will now describe the operation of my sys-
tem as illustrated in Fig. 1. Oldlna,uly all
of the plungers will be pushed in, as illus-

trated at station 2. In this pomtmn the dif-

ferent circuits will be closed through the me-
tallic plungers, respectively, and the individ-
ual circult of the station will be closed to the
outfit of said station, and the telephone be-
ing on the switch the cireuit will be through
the Dbell, as illustrated at said station 2.
Thus at station 2 the limbs of circuit 1 are

~connected together through the medium of

the plunger of the loop-key of said line. The
same may be said of lines 3 and 4, these lines
1, 3, and 4 being disconnected from the tele-
1)11011@ outfit of statlon 2. The line 2,
ever, is looped onto the telephone outﬁt and,
the telephone being on the switch, as shown
the bell ¢* is 1ncluded in the circuit theleof
so that the bell is in position to receive the
signal when current is sent over metallic eir-
cuit 2 from any other station. Suppose the
user at station 3 wishes connection with sta-
He pulls out the plunger o', thus
closing the springs a® a* upon contacts a° ab.
He a,l.s,o at the same time pulls out the plun-
oer b’, 80 as to open the circuit of hisown line
3 SO that while he is getting connection and
eommunieafes with some other station he
may not be interrupted by a 810‘1].‘;11 sent over
his own line 3. The plunger o’ being thus

pulled out, the user at station 3 presses on { wishing for some service.

how-

476,793

ringing-key 7, thus looping the signaling-cir-
cuiit ¢ into the eircuit of line 2, and line 2 at
station 2 being connected through the beli ¢
the bell ¢® will respond, and the one at station
2 is now only to take down his telephone,
whereupon the telephonic connection 1s com-
plete. Thus the user at any station may

make immediate connection with any other

station, as occasion may require. In case the
manager—we will say the one at station 4—
desires to consult with two or more of his as-
sistants at other stations, as at 2 and 3, he
will call them up and req,uest them to come
in on his line, and then the three or more will
be all looped into the circuit of the manager’s
line 4 and they may talk together. If now
a user at stations 2, 3, or 4 desires a connec-
tion with the city-line, he must call up the
operator at station 1 and ask for the proper
connection. Thussuppose the user at station
4 wishes to connect with the city-iine. lle
draws out the plunger o’ of said line 1 and
preferably also the rubber plunger 0’ of his
own line, as shown at station4. Thecalling-
key 7 of station 4 is then closed, sending cur-
rent over line 1 to operate the signaling-in-
strument ¢’ at station 1. The operator at sta-

tton 1 inserts a loop-plug g into loop jack 1,

thus disconnecting annunciator ¢/, and thus
loops in her telephone. Listening at her tele-
phone, she then gets the order from station 4
for the particular subscriber of the city-ex-
change wanted. The user at station 4 may
thereupon hang up his telephone and push
in plungers a” 6" of his station and wait until
theoperatorat station 1 has got the subscriber
wanted and signals the user at station 4 over
his own line 4. The operator at station 1 now

pulls out the plug ¢, restores the shutter ¢’

so as to be ready for another call, and then
proceeds to get connection with the subscriber
of the city-exchange called for. 'This she
does by inserting one of a pair of loop-plugs,
as ¢’,into theloop-switchd. Now by pressing
upon key /o current is sent over the city-line
and by means of key /" the telephone of sta-

tion 1 IS looped into the circuit of the cord of

plug g’. The city-exchange now having made
the proper connection, the operator at station
1 inserts the other pluﬂ‘ I of her pairinto the
switch 4 of line 4 of station 4 and by press-
ing ringing-key /% calls up the user at station
4, who-on taking down his telephone may
talk over the city-line. T'he conversation be-
ing completed, the user at station 4 clearsout
by sending currenf, as at first, overline 1 to
operate the shutter ¢’. The operator, seeing
this shutter fall, connects plug g with switeh
1, and the user at station 4 thereupon tells
her that he is throuwh She then pulls out
the loop-plugs ¢’ ~%. It will be observed that
whenever the shulter of annuneciator ¢’ falls
the operator must connect with line 1 and
listen in to find out whatis wanted. Thecall

might be from & user who wishes to clear out
or it might be from a user at another station
In all cases she
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intist listen when a signal is teceived upon
instrument ¢’.  'When a signal is sent over
the city-line, the shutter of annunciator ’ is
thrown down and the operator at station 1
finds out which particular one of thestations
2 3, &e., 1s required by the caller and makes
the proper connection. -

Having thus deseribed my invention, T

claim as new and desire to secure by Letters

Patent—

1. The combination, with the metallic plun-
ger provided with the groove, of two Springs,
the tension of which tends to force them
agalnst separate contact-points to close upon
separate points, said plunger being adapted
to be normally forced between said springs to

hold them away from their contacts and form |

an electric medium between them, said SpPrings
being of different lengths and the longer be-
ing adapted to fall into the groove of the
plunger when the planger is withdrawn, while
the shorter spring is separated from the plan-
ger, whereby said springs are separated from
their contacts when the plunger is inserted
and closed thereon when the plunger is with-
drawn, substantially as and for the purpose
specified. ,

2. A telephonic system comprising a tele-
phoneand signal-receiving apparatusat a sta-
tion, connected to a telephone-line extending
through several sub-stations, said line nor-
mally including at each of said sub-stations
two line-springs and the metallic body of a
plunger extending between said Springs, said
plunger being adapted to be withdrawn from
between said springs, and a loop containing
a telephone, terminating in contact - points

adapted to make contaet with said springs
when the plunger is withdrawn, substantially
as described. |

3. The combination, with a telephone-line
including a telephone atastation and extend-
ing through several sub-stations, of springs

. at each sub-station, forming the opposite ter-

minals of said line at that station, a metallic
plunger inserted between said springs, said
plunger being adapted to be withdrawn from
between said springs, contact-points adapted

40
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to make contact with said springs when said

piunger is withdrawn, a conducting-loop ter-
minating in said contact-points, and a key in
sald loop adapted to alternately include in
the loop a source of electricity or a telephone,
substantially as described. |

4. Thecombination of several stations, each
having an individual line extending through
every other station and including at each
other station two springs and the metallic
body of a plunger establishing contact be-
tween said springs, said plunger being adapted
to be withdrawn from between said springs,
and contact-points forming the terminals of a
conducting - loop, adapted to make contact
with said springs when said plunger is with-
drawn, and a key adapted to include alter-
nately a source of electricity or a telephone
in the loop, substantially as deseribed.

In witness whereof I hereunto subscribe my
name this 11th day of September, A. D). 1889.

- WILLIAM M. GOODRIDGE.

Witnesses:
| CH. G. HAwLEY,
LA EDLER.
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