o=
- 5
‘ap Pt
5 o
o =
Lﬁu
-1
S =
KGD
™
S &
=
fr]
= o
=
<t
g |
3!....
s o
@ (@)
S LO
- S
= =

- il

Patented Oct. 26, 1897.

WITE &3

e
-

e

&L

wrre &
LOLYE

.'
""""""""""""""""""""""""""""""""""""

e e RSN
- AT A
llllllll m;Fkiflfl!l#lJll#i!#!l!Fff#*lFilll!!!li
Sl
)N e
nY
_.w

\\\ :

™

i%‘ !.u...-._.,_.....-..ur,,,,
S R
| |
— o\
Y
_ | O

Nz
3

\m\\\\\\\\\\\\m

Fig. A,

o

LTE

LOLTE

lllllll

ﬂ"'fjﬁ.ﬁm I llfm

OWRibmesses

FAS

y

THE NQRRIS PETERS €O, PHOTO-LITHO., WASH

INGTON, D, 2,




LT o T TTT T T TT T T1T rra

MILO G.

KELLOGG, OF CHICAGO, ILLINOIS,

ASSIGNOR TO THE KELLOGG

S'WITCIIBOARD AND SUPPLY COWIPANY OF SAME PLACE.

MULTIPLE SWITCHBOARD

SPECIFICATION forming part of Letters Pafse:n.t No. 592, 314 dated October 26, 1897

Application filed November 29,1889,

Serial No, 332,017, (No model. )

To all whom it may Conceri.
Be it known that I, MiLo G. KELLOGG, of

- Chicago,Illinois tempm arilyresiding at Stutt:

gart,in theEmpll e of Germany, haveinvented
certain new and useful Improvements in Mul-

~ tiple Switchboards for Telephone-Exchanges,
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.pamtus and circuits.
of a subscriber’s-station %ppa,ratus and cir-

of which the followingis a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, fmmmg 3} palt
of this specification.

My invention relates to a metallie-circuit
telephone-exchange; and it consists of a sys-
tem of calling, SWltchll'l g, and testing such
lines to determine whether they are in use.

In the accompanying drawings, illustrating
my invention, Figure 11is a dl&n‘l am 1llustr at—
ing the main- lme central-office SWItGhIIlﬂ‘ ap-
Fig. 2 shows a dmﬂ'mm

cuits necessary to illustrate my invention.
Kig. 3 is a diagram of the operator’s cord sys-

-tem' for 1*eceiv111g and answering calls and

clearing out subsecribers’ lines.
an operator’s test system.

In Fig. 1, Ais a sectional view of a section of
one switchboard, and A'is a'sectional view of
a section of another switchboard to which the
same lines are connected. I place as many
boards in the central office as are found neces-
sary or desirable 1n order to answer the calls
and makethenecessaryconnections. Oneach
board 1s a spring-jack or similar switeh for
each line. Kach switch has a contact-spring
whichnormally bears on an insulated contact-
point and has a third contact- -plece insulated
from the rest (except by the circuit connec-
tions) and is adapted to receive a switch-plng

Fig. 4 shows

and, when a plug is inserted, to disconnect

the spring from the contact- pomt (on which it
normally bears) and connect the two contact-
pieces of the plug with the contact-spring and
sald insulated contact-piece, respectively. In
the figures, ¢ g represent the contact-springs
of the different switches, i A the contact-

points on which the springs normally rest, and |
7j the insulated contact-pieces of the switches.

[ [ are the switch-holes. ¢ a are the rubber
strips on which the switch parts are mounted,

as shown, and through the fronts of which are
the sw1tch holes (/.

| lar device may be applied to them.

'T'hese holes are adapted ;

to receive the sWitch-_plugs,' (shown in Fig. 3
and marked D D,) and when a plug is in-
serted into a switch it operates it, as above
described.
should be so placed that a test-plug or simi-
w and
are calling-annunciators. -
The eonnectlon of each main line to the cen-

tral-office switchboards and apparatus is as
060

fellows One of the branches of the line—say
‘wirea,” as indicated—is connected to all the
contact-pieces 77 of the switches of the line.
The other branch of the line—say ‘ wire b”—
passes successively through the pairs of con-

tact-points of its switches, Wwhich are normally

1n contact, passing in each case to the spring
first, as indicated. . This wire, atter passing
from the last contact- -point of the switch con-
nected farthest from the subscriber’s station,

18 connected by a circuit-wire to wire g of the
subscriber’s line. In this circuit-wire thus
connecting the two branches of the line is the

| lme-annuncmtor

In the subscriber’s-station appar atus shown
in Fig. 2, 1is the calling-generator. 2is the
signal-bell. 3isthetransmitter.
mary, and 5 is the secondary, of the induc-
tion-coil. 61isthetransmitter-battery. 7isthe
telephone-switch,and 81is the hand-telephone.
The circuits and contact-points are substan-
tially as shown.
matic device with contact-points as shown,

constructed to remove the shunt from the

armature-coil and conneet together the two
branches of the line when the genemtor 1s be-
ing operated. These two branches are other-

wise open to each other at the subscriber’s sta-

tion when his telephone is on its switch.
The automatic device shown is a mod1ﬁe&-—

tion of a device very generally used in mag-

neto-generators for telephone calls. The

modlﬁeamon consists, essentially, in the con-

tacts and ar 1&nﬂ‘ement of circuits. The hub

of the driving-wheel of the generator has a - -
95 .

V-shaped attachment which engages with a
pinin the crank ordriving shaft.

operation, presses against Lhe pomtc
the generatoris bemw operated,the pin,acting
on the V-shaped almnﬂ'ement presses the

The insulated conmct-pleces 79

4isthe pri-

T'he generator has an auto-.

The splmfr.
b normally, or when the generator is not in
When
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driving-wheel toward the generator-magnets,

“and that carries the spring b away from point

10
- of the ﬂ'enela,tor

¢ and into contact with point d
e 18 a eOnteet—spring-whieh remains in eon-

tact with an insulated piece on the armature-
shaft, to Wthh one end of the armature-coil

1S connected "The other end of the coil and
also spring b are connected to the frame of
the generator. The circuit of one side or
branch of the line (marked b) is tothe frame

nected thloufrh the subscriber’s-station bat-

tery 6 to the lever of the telephone-switch 7.
The circuit-wire which connects the battery

with spring eis connected to point ¢ and also

through the transmitter 3 and the primary

£ of the ind uction-coil toone of the upper con-

tact-points of the switch. The other side or

. 20

25

branch of the line (marked a) is connected to |

point d and also through the secondary 5 of
the induction-coil a,nd the telephone to the

other upper contact-point of the switch. The

lower point of the switch is connected through
the signal-receiving bell 2 to the ground.
It will be seen from the deseription above
given and the drawings that when the sub-
seriber’s telephone is on the switch and the

~ generator is not being operated the two sides

30

33

- when the telephone is removed from the

or branches of the line are open to each other
at the subseriber’s station. The generator is

in circuit with wire b, butis ehunted or short- |

circuited, and wire bis grounded through the
battery end swnel—reeewmﬂ' bell; elso, that
when the ﬂenera,tm isbeing operated the short
circultis opened and the two sides or branches
of the line are closed to each other; also, that

-~ switch the ground connection through the bell

40
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is open, the two sides or branches of the line
are closed to each other and the telephone and
secondary of the induction-coil are in their cir-
cuit and the primary of the induction coil, the
battery, and the transmitter are in a oloeed
circuit with each other.

The transmitter-battery should be so placed

‘in the apparatus that it is in circuit with

wire b when the subscriber’s telephone is on

the switch, and it may be in (311'611113 with it all

the time.

Fig. 3 shows an operator’s cord system with

one pair of loop-switch plugs and their dou-
ble cords, looping-in switch, and clearing-out
annunciators and her telephone and ea,llmfr-
generator and circuits.” D D are the switeh—
olucre n n aretheir rubber insulations. mm

are the1r contact-pieces, and o1s a metal strip
‘on which the plugs normally rest and which
then connects the two contact-pieces of the

plug. Gisaground connection. Themethod
of operating the system in connection with
the other apparatus will be apparent to those
skilled in the art.

- The operator’s test system (shown in Fig.

- 4) consists, essentially, of a wire grounded on

one side, (at G,) with a test receiving instru-
ment ¢ in its circuit, and eonneoted on its

other end to a flexible conducting-cord, to |

Contact- eprmﬂ' ¢ 18 con-

- 592,314

which is attached a test-plug T, adapted, at |

the will of the operator, to be brought into
connection with any switch eontaot-—pmoe 7 at
her board.
- Each operator has one cord system (with as
many pairs of cords as she may require) and
one test system, and they should be so placed
and connected at her board that she may
readily perform the operetlons required of her.
It will be observed that in the operation of
the system a subscriber, on operating his gen-
erator, sends a current through a olosed_ C1r-
cuit,in which ishisline-annunciator; also that
when a line is switched at the central office

its annunciator is cut.out of its circuit.
When an operator makes a test of a lme,_

70
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by placing her test-plug on a contact-point j -

of a switch of the line and the line 1s not
switched at any board and the subscriber’s
telephone is on its switch, a complete cireuit

is established, in which is the test receiving
instrument and the subscriber’s transmitter-

battery, and the instrument will sound, indi-
cating that the line is ‘“free.”

90
T'his circuit -
is from the subsecriber’s ground through his

switeh contact-points to hlS battery; thenee B

through his battery and line and the several

pairs of contact-points of its switches to con-
tact-piece 7, to which the test-plugis applied,
and thence to ground through the test receiv-
ing instrument. If, however, when a test 1s

95

made the line is in use, either by its being

switched at some board and a pair of 1its
Switoh-points being opened or by the sub-
scriber’s telephone being off its switch, there

100

will be no complete euemt estebllehed and

the instrument will not sound. The operetor
will therefore know that either the line is
switched for use at the central office or that

the subsecriber’s telephone is switched for use,

and she will not connect to the line.
In mu1t1p1e-sw1tohboard systems an oper-

ator to whom certain lines are assigned to

answer frequently receives several annun-
ciator calls at practically the same time, and
it may require some time before she can
switech to a certain line and answer its call.
In systems in which the test depends only on
the switching of the line at some other board
another operator may in the meantime test
the line, and finding it to test ‘‘free” may

ance and confusion to the subscriber. Inmy

system this trouble is obviated, because as

soon as the subscriber takes his telephone

from its switch the line will test ‘““busy”

whether or not it is switched at the central
office. Again, in systems of testing which
depend only on the subscriber’s telephone
being on and off the switch confusion fre-

'quently occurs from the fact that a subseriber

places his telephone on his switch after fin-

ishing conversation without sending in a

eleering -out signal and his line will test
‘“free” and be ‘‘connected to” when it is
a,lreedy switched at the central office. ILines
in this eond1t1on are teehmeelly called *‘tied

105
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switeh it with another line and cause annoy- .
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up.” Inmysystem, again, this trouble is ob-
viated, because the line will test ‘‘busy”

until 1t is disconnected at the central office t

whether or not the subscriber’s telephone is
on its switch. The system therefore com-
bines the advantages and obviates the dis-
advantages of both the general systems out-
lined above.

The battery should be so adjusted to the

apparatus and circuits that the current sent

to a line when it is tested will not operate
the annunciator or signal-bell. It should,

however, be such as to operate the test re-

celving. 1118131"111]16111]8 over the circuits de-
SGl‘lbed |

The test system would be equally opera-
tive if the subsecriber’s battery were placed
1n the ground wire or connection at the sub-
seriber’s station. It would also be operative

if the two branches of the line were not nor-
mally open to each other at the subseriber’s

station, the only difference being that the
batteries would be in a closed circuit and
there would be a larger consumption of bat-
tery material.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In a telephone-exchange system, a4 me-
tallic-circuit line normally (or when the line
is not in use) with its two branches open to

each other at the subscriber’s station and one

of them grounded at the subscriber’s station
when 1t is not switched for conversation and
nototherwise and having a subsecriber’s trans-
mitter-battery in its 011-011113, and a switch at
the central office containing a pair of con-
tact-points normally in contact and a third
contact-piece insulated from the rest (except
by the circuit connections) said branch of
the line which is normally grounded at the
subscriber’s station and has a battery in its
circuit passing through said pair of contact-

points and thence conneeted to sald third

contact-piece, in combination with a switch-
plug adapted to be inserted into said switch
and when inserted to disconnect the pair of
contact-points which are normally in contact,
and a test receiving instrument grounded on
one side and connected on its other side to a
fest plug or device adapted, at the will of
the operator, to be brought into connection
with said third contact-piece of the switeh,
substantially as set forth.

2. In a telephone-exchange system, a me-
tallic-ecircuit telephone-line having its two
branches normally open to each other and one
of them normally with the subseriber’s trans-
mitter-battery in 1ts circuit and grounded at
the subsecriber’s station when it is not in use

but not otherwise, and a switch at the central
office containing a pair of contact-points nor-

mally in contact and a third contact-piece in-
sulated from the rest (except by the circuit
connections), said branch of the line which
is normally g 101111{10(1 at the subscriber’s sta-
tion passing through said pair of contact-

points and thence connected to said third con-

T ——

tact-piece, in combination with a switeh-plug
adapted to be inserted into said swifch and
when inserted to disconnect said pair of con-
tact-points, and a test receiving instrument
grounded on one side and connected on 1ts
other side to a test plug or device adapted, at

the will of the operator, to be brought into

connection with said third contact- plece, sub-

stantially as set forth.

3. In a telephone-exchange system, a me-

tallic-circuit line, the two branches of which

are normally open to each other and one of

‘which is normally grounded and has a trans-

mitter-battery in its circuit at the subseriber’s
station, and a switch with contact-points to

remove said ground connection and close the

two branches of the line to each other when
the line is 1n use, in combination with a switch
to open the closed circuit of the line at the
central office when the line is in use, and a

test recelving instrument grounded on one

side and connected on i1ts other side to a
switeh testing plug or device, adapted, at the
will of the opemtor to be brought into con-

nection with the line with the contact-points
of said office switch between the connection
and the normal ground of the line at the sub-

seriber’s station, substantially as set forth.

4. Inatelephone-exchange system,multiple
switchboards, metallic-circuitlines connected
to the same, the two branches of which are
normally open to each otheratthesubscriber’s

station and one of which isnormally grounded

and has a transmitter-battery in its circuit at

70
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the subseriber’s station, and switches at each

subseriber’s station, each with contact-points
to disconnect the line from said ground con-

nection and close the two branches to each

other when the line is in use, in combination
with test receiving mstruments one at each
board, each 1115131*1111161113 being gmunded on

one sn:le and connected on its other side to a

test plug or device adapted, at the will of the
operator, to be brought into connection with
that branch of any line which is normally
grounded at the subscriber’s station, substan-
tmlly as set forth.

5. Inatelephone-exchange system,multiple

switchboards, metallic-circuit lines connected

to the same, each line being normally (or
when not in use) with its two branches open

to each other and one of them grounded and

with a tr ‘msmitter-b%ttery in its circuitat the
subseriber’s station when it is not in use and
not otherwise, and switches, one on each

board for each line, each switch containing a,

pair of contact-points normally in contact
and a third contaect-piece insulated from the

105

IIO

115
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rest (except by the circuit connections), said
branch of the line which is normally grounded

and has a battery in its circuit at the sub-

scriber’s station passing,successively,through

the pairs of contact-points of the switches of

the line which are normally in contact and
thence being connected to said third contact-
pieces of the switches, in combination with

130

| switch-plugs adapted to be inserted intosaid




switches and when a plug is inserted into a |

switch to disconnect the pair of contact-points

- of the switch, and test receiving instruments,

one at each board, each instrument bei-ng'

grounded on one side- and: connected on its

'other side to a test plug or device -adapted,

- at the will of the operator, to be brought into

- 10

connection with any of said third contact-
pieces at its board, substantially as set forth.
- 6. A test-circuit fora subscriber’sline, con-

~taining normally, at the subscriber’s station,

. a transmitter-battery and a pair of contact-
points normally closed but which are open

20

when the subscriber’s telephone is switched
for use to-open said test-circuit, and at the
central office, switch contact- pomts which

open the circuit when the line is switched for
use but not otherwise, and a pair of contact-

points which are normally open and are closed
by an operator on testing,in combination with

a test receiving instrument in said cuemt

| 30

substantially as set forth.

7. A test-circeuit for a subscriber’s line, con-
taining at the subscriber’s station, nor ma,lly,
a tr&nsmltter battery and a pair of contact-

- points normally closed but which are open

when the subscriber’s telephone is switched

for use to open said test-circuit, and, at the

central office, a series of pairs of contact-
points normally closed,one pair on each of sev-

eral multiple boards, each pair open when |

the line is switched at their board, and a pair

~of contact-points normally open and closed

35
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by an operator on testing,in combination with
a test receiving instrument in said circuit,
substantially as set forth.

- 8. A test-circuit for a subscriber’sline,con-
taining, at the subscriber’s station, normally,
a transmitter-battery, and a pair of contact-
points normally closed but which are open
when the subscriber’s telephone is switched

for use to open said test-circuit, and, at the |
central office, switch contact-points which

open the circult when the lineis switched for
use but not otherwise, in combination with a

- series of branch or derived circuits to said

50

55

test-circuit, each containing a test receiving

-mstrument and a pailr of eontaet—pomts NOT-

mally open and .closed by the operator on
testing, substantially as set forth.
9. A test-circuit for a subseriber’s 1111e,(30n-

tmmng, at the subscriber’s station, normally,
a transmitter-battery, and a pair of contact-
points normally closed  but which are open

when the subscriber’s telephone 'is switched
for use to open said test-circuit, and at the

- central office,a series of pairsof contact-pomts
- normally closed one pair on each of several

6Io

multiple boards,.eaeh pairopen when the line

is switehed at their board, in combination

with a series of branch or derived circuits to

‘saild test-circuit, each containing a test re-

ceiving instrument and a pair of contact-
points normally open and closed by the oper-
ator on testing, substantially as set forth.

10. In atelephone-exchange system, multi-

ple switchboards, metallic-circuit lines con-

e 592,314

nected to the same, éach line being normally

(or when not in use) with its two branches

open to each other and one of them grounded
and with a transmitter-battery in its circuit

at the subscriber’s station when it is not in
use, switches, one at each subscriber’s station

telephone is switched for use, and switches,
one on each board for each 11ne each switch
containing a pair of contact—pomtg normally
in contact and a third contact-piece insulated

from the rest (except by the circuit connec-

tions), said branch of the line which is nor-

mally grounded and has a battery in its cir-
cuit at the subseriber’s station passing, suc-

cessively, through the pairs of contact-points

of the switchesof the linewhich are normally

in contact and thence being connected to said
third contact-pieces of the switches, and said
third contact-pieces being connected to the
other side or branch of the line, in combina-

‘tion with loop-switch plugs a,da,pted to be in-
“serted into said switches and when a plug is

‘with contact-points to open such ground con-
nection and close the two sides or branches of
-the line to each other when the subscriber’s

75
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inserted into a_switch to disconnect the pair

of contact- pmnts of the.switch and connect
the two contact-pieces of the plug, respec-
tively, with said third contact-piece of the
switch and with that econtact-piece of the pair

which is then connected with the first-men-
tioned side or branch of the line, and test re-

ceiving instruments, one at each board, each

.instrument being grounded on one side and

connected on 1ts other side to a test plug or

device adapted, at the will of the operator, to

95
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be brought into connection with any of said .

third contact- pleues atits board, Substantla,lly
as set forth.

11. In a telephone- exehauwe system multi-
ple switchboards, metallic- c1rcu1t lines con-

nected to the same, each line being normally

{(or when not in use) with its two branches
open to each otherand one of them grounded

and with a transmitter-battery in ltS circult

at the subscriber’s station when it is not in
use, switches, one at each subscriber’s station

with cOntact-points to open such ground con-
nection and close the two sides or branches of

the line to each other when the subscriber’s
telephone 1s switched for use, and switches,
one on each board for each line, each switch

~containing a pair of contact-points normally

in contact and a third contact-piece insulated

from the rest (except by the circuit connec-

tions), said branch of the line which is nor-
mally grounded and has a battery in its cir-
cuit at the subscriber’s station passing, suc-

105
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cessively, through the pairs of contact-points
of the switchesof the line which are nor 'mally
in contact and thence being connected to said

third contact—pleees of the switches, and said

third contact-pieces being connected to the

130

other side or branch of the line, in combina-

tion with pairs of 100p-switeh.plugs, the two

contact-pieces of each plug being connected

with the two contact-pieces, respectively, of
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1ts mate lb}?’ flexible switch-conductors, and
each plug adapted to be inserted into said
switches at its board, and when a plug is in-

-serted into a switch to disconnect the pair of
contact-points of the switeh and connect the

two contact-pieces of the plug, respectively,
with said third contact-piece of the switch
and with that contact-piece of the pair which
18 then connected with the first-mentioned
side or branch of the line, and test receiving
instruments, one at each board, each instru-

‘ment being grounded on one side and con-

nected on its other side to a test plug or de-
vice adapted, at the will-.of the operator, to
be brought intoc econnection with any of said
third contact-pieces atits board, substantially
as set forth. S

12. Inatelepbhone-exchange system, multi-
ple switehboards, metallic-cireuit lines con-
nected to the same, each line being normally
(or when not in use) with its two branches
open to each other and one of them grounded
and having normally the subsecriber’s trans-
mitter-battery in its circuit, switches, one at
each subscriber’s station with contact-points
to open such ground connection and close the
two sides or branches of the line to each other
when the subscriber’s telephone is switched
for use, and switches, one on each board for
each line, each switch containing a pair of con-

tact-points normally in contact and a third

contact-piece insulated from the rest (except
by the circuit connections), said branch of the
line which is normally grounded and has a
battery in its circuit at the subseriber’s sta-
tion passing, successively, through the pairs
of contact-points of the switches of the line
which are normally in contact and thence be-
ing connected to said third contact-pieces of
the switches, and said third contact-pieces
being connected to the other side or branch of
the line, in combination with loop-switch
plugsadapted tobeinserted intosaid switches
and when a plug is inserted into a switch to
disconnect the pair of contact-points of the
switch and connect the two contact-pieces of
the plug, respectively, with said third contact-
piece of theswitch and with that contact-piece
of the pair which is then connected with the
first-mentioned side or branch of the line, and
test recelving instruments, oneat each board,
each instrument being grounded on one side
and connected on its other side to a test plug
or device adapted, at the will of the operator,
to be brought into connection with any of said
third contact-pieces at its board, and a bat-
tery at the subscriber’s station in the com-
plete test-circuit thereby established, sub-
stantially as set forth. | |

13. In a telephone-exchange system, multi-
ple switehboards, metallie-circuit lines con-
nected to the same, each line being normally
(or when not in use) with its two branches
open to each other, and one of them grounded
and having normally the subscriber’s trans-
mitter-battery in its cirenit, switches, one at

to open such ground connection and close the
two sides or branches of the line to each other
when the subscriber’s telephone is switched

for use, and switches, one on each board for
eachline, each switch containing a pair of con-

tact-points normally in contact and a third
contact-piece insulated from the rest (except
by the circuit connections), said branch of the
line which is normally grounded and has a
battery in its circuit at the subscriber’s sta-
tion passing, successively, through the pairs

of contact-points of the switches of the line
.80

which are normally in contact and thence be-

ing connected to said third contact-pieces of

the switches, and said third contact-pieces
being connected to the other side or branch of
the line, in combination with pairs of loop-
switch plugs, the two contact-pieces of each
plug. being connected with the two contact-
pieces, respectively, of its mate by flexible

70
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switeh-conduetors, and each plug adapted to

be inserted intosaid switches at its board, and
when a plugisinserted into a switeh to discon-

{ nect the pair of contact-points of the switch

and connect the two contact-pieces of the plug,
respectively, with said third contact-piece of
the switch and with that contact-piece of the
pair which is then connected with the first-
mentioned side or branch of the line, and test

receiving instruments,one at each board, each

instrument being grounded on one side and
connected on its other side to a test plug or

“device, adapted, at the will of the operator, to

be brought into connection with any of said
third contact-pieces at its board, and a bat-
tery at the subscriber’s station in the com-
plete test-circuit thereby established, sub-
stantially as set forth. |

14. Ina telephone-exchange system, multi-
ple switchboards, metallic-circuit lines con-
nected to the same, one side or branch of each
line being grounded, with a transmitter-bat-
tery in its circuit at the subsecriber’s station
when it is not in use, switches, one at each
subscriber’s station with contact-points to
open such -ground connection and close the
two sides or branches of the line to each other
when the subseriber’s telephone is switehed
for use, and switches, one on each board for
each line, each switch containing a pair of

the line which is normally grounded and has
a battery in its circuit at the subscriber’s sta-
tion, passing, successively, through the pairs
of contact-points of the switches of the line
which are normally in contact and thence be-

| ing connected to said third contact-pieces of

the switches, and said third contact-pieces be-
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contact-pointsnormallyin contactand a third -
contact-piece insulated from the rest (except
by the circult connections), said branch of

120

125

ing connected to the other side or branch of -

the line, in combination with loop - switch

plugs adapted to beinserted intosaid switehes

and when a plug is inserted into a switeh to

disconnect the pair of contact-points of the

switch and connect the two contact-pieces of

each subscriber’s station with contact-points | the plug, respectively, with said third con-
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tact-piece of the switch and with that con-
tact-piece of the pair which is then connected
with the first-mentioned side or branch of the
line, and test receiving instruments, one at
each board, each instrument being grounded
on one side and connected on 1ts other side
to a test plug or device adapted, at the will
of the operator, to be brought 1nto connec-

~ tion with any of said third contact-pieces at

10

its board, substantially as set forth.
15. In a telephone-exchange system, multi-

ple switechboards, metallic-circuit lines con-
nected to the same, one side or branch of each
line being grounded, with a transmitter-bat-
- tery in its circuit at the subscriber’s station

when it is not in use, switches, one at each
subseriber’s station with contact-points to
open such ground connection and close the

- two sides or branches of the line to each other

20

‘when the subscriber’s telephone is switched

for use, and switches, one on each board for

each line, each switch containing a pair of

contact-points normallyin contact and a third
contact-piece insulated from the rest (except
by the circuit connections), said branch of

“the line which is normally grounded and has
a battery in its circuit at the subscriber’s sta-

tion passing, successively, through the pairs

of contact-points of the switches of the line

{ which are normally in contact and thence be- 30'

. Witnesses:

ing connected to said third contact-pieces of
the switches, and said third contact-pieces be-

ing connected to the other side or branch of

the line, in combination with pairs of loop-
switch plugs, the two contact-pieces of each
plug being connected with the two contact-
pieces, respectively, of its mate by flexible
switeh-conductors, and each plug adapted to

be inserted into said switches at its board,

and when a plug is inserted into a switeh to
disconnect the pair of contact-points of the
switch and connect the two contact-pieces of
the plug, respectively, with said third con-
tact-piece of the switch and with that con-
tact-piece of the pair which is then connected

with the first-mentioned side or branch of the

line, and test receiving instruments, one at

each board, each instrument being grounded

on one side and connected on its other side

to a test plug or device adapted, at the will

of the operator, to be brought into connec-

‘tion with any of said third contaect-pieces at

its board, substantially as set forth.
o “MILO G. KELLOGG.

MARGARETHA RIEHL,
FRANCES D. KELLOGG. -
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