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UNITED STATES PATENT OFFICE.

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE. -

MULTIPLE SWITCHBOARD.

SPEGIFIGATION forming part of Letters Patent No. 592,326, dated October 26 1897,
Application filed December 11, 1889, Serial No 333, 339 (No model,)

To all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago,Illinois tempm arilyresidingat Stutt-
gart,in the Empu ¢ of Germany, h&ve invented
certain new and useful Improvements in Mul-

tiple Switchboards for Telephone- -Kxchanges,
of which the following is a full, clear, concise,

and exact descer 1pt1011 reference belnﬂ' had to
the accompanying chawmﬂ‘s forming a part
of this specification.

My invention relates to a telephone-ex-

change system in which the subseribers’ lines.

are metalhc circuit lines connected to mul-
tiple switchboards; and it consists in a sys-
tem of switching and of testing at any board
to determine Whethel any 11ne IS in use.

I place as many switchboards in the cen-
tral office as are found necessary or desirable
in order to properly answer the calls and con-
nect and disconnect the subscribers’ lines.
On each board I place for each line a spring-

jack or other switch having two contact-

pieces which are insulated from each other,
(except by the circuit connections.) Said
switches are each adapted to receive a loop-
switch plug, and, when a plug is inserted, to
connect the two contact-pieces of the pluﬂ'
with the two contact- pleees of the switch,
respectively.

One of the contact- pleces of each switch
should be so placed that a test-plug or simi-

~ lar device may be readily applied to it, or so
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connected to a test-bolt that it can be 1ea,d1ly

connected with it..

At each subseriber’s St&tl()ll is a battely
which for purposes of testing should be in
the circuit of his line when’ the line is not in

use, but when the line is in use should be so |

switehed as to send no battery-current to the
line. This battery may be the same as that
which 1s used with his telephone-transmitter.
Figures 1* and 1° of the drawings are front
views of sections of two multlple switch-
boards to which the same lines are connect-
ed. Fig. 2 is a diagram of the boards and
their eumut& and connectmns necessary

illustrate my invention. Fig. 3 shows an op-

erator’s cord system, adapted to be used with
- Fig. 4 is a diagram. of the

the switches.

to:

F

subseriber’ s station appamtus necessmy to
illustrate my invention.
In the drawings like parts mld appm a,tus

~are indicated by the same letters and figures

of reference.
InFig. 2, Aisa sectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional

view of the switchboard shown in Fig. 1°, .

each as indicated by the lined e. a b repr e-
sent rubber strips of the shape substantla,lly
as shown, on which the metal parts of the
switches are mounted. These strips may be
of a length to receive any convenient num-
ber of smtch parts. [ [ are square holes
through the fronts of and at the edges of the

| stups adapted to receive and n*ulde the

switch-plugs. The contact-springs g ¢ are
mounted to the rear of and are parallel to
the holes / [ to which they belong, as shown.
7 4 are contact-pieces of the switches, S0
placed as to make the switch connections
hereinafter described and also to be readily
connected with a test-plug for purposes of
testing. The switch- plun's used are substan-
tla,lly as shown in Kig. 3.

The several parts are so made, shaped, and
adjusted that when a switch-plug is inserted

into a switch the two contact-pieces of the

plug form connection, respectively, with the
two contact-pieces of the switeh. -
w and « in Fig. 2 are two line-annuncia-
tors in the centra,l office for receiving swnals
from the subscriber’s stations. |

From central the conductor 1° or 2%, as the_

case may be, 1s connected at the subsecriber’s
station (see Fig.4)in the ordernamed through
the generator 3 and the normally closed shm t

cireuit 14 therefor in multiple: conductor 13,

contact 3, normally in contact with switch-le-

ver 3, said lever, transmitter 5, and trans-

mitter and test- batter v 8in multlple primary
coll 6, bells 2, and wire 1° or 2* to central and
to ﬂ*round through the line-annuneciator.

When the telephone 1s switched for use—that

18, removed from the lever 1—that lever auto-.

matically leaves the contact 8 and closes the
short circuit around the bells 2 by erossing

50
55

60

70

80.

00

95

the contacts 9 and 10. The cireunit is then -~

transferred from the contact 8.to the Icon—




ductor 12, seeondary coil 7 of the induction-
coil, conductor 11, containing the telephone
4, the switch- 1ever 1, eentaet 9, to wire 1°.

At the same time the contact 10 and switch-

lever 1 short-circuit or switch the battery &

primary circuit:

-1 to contact 10.
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When the ﬂ'enerator 3 is eetueted for a call,
the spring p is separated from the contact g,

therebyopening theshort circuit,and grounds
the frame of the generator throu oh the nor- .

mally-closed eontacts at K. This spring is
actuated automatically in the usual manner,

‘though the described circuit it establishes is

somewhat different.

In clearing out, the contacts K are opened

while the generator is operated, to prevent
theecall-annuneciator from responding. When

the contacts are opened, all the current, goes -

- over the metallic circuit.

Two lines are shown in Fig. 2 the two

| branches of one line being merked z wire No.

- “wire No.2*”and ‘“wire No. 2°,” respectively.

35

The connections of the lines are as follows: .
The wires b b are connected to the contact-
pieces j j of their respective switches on the
The wires o @ are connected
- to the contact-springs g g of their respective |
switches on the several boards, and pass from .
thence through their line-annunciators and
to ground. | _
In the operator’s cord system shown in |

several boards.

Fig. 3 only one pair of cords, with its plugs,

~ Swweh clearing-out e,nnunela,tor telephone,
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and callmo* battery or ﬂ'enerator 1s shown.

and connected in a manner which will be ap- .
- parent to those skilled in the art.
~ tem of pairs of cords is placed at each board
foran operator, and the parts are so mounted

thattheoper ator can conveniently ODerate the
board.

n is the rubber 1-nsulatlon of the plug.

contact-piece.

tend to the bottom of the plug, as shown, and
are adapted to rest normally, or when the
| pluﬂ' is not in use for switching, on the metal
strip o, which thereby temporarily connects
. them together. Weights, as is usual, or simi-

lar dewees may be used to bring the plugs

into contact with the strip and for'm a ﬂ‘ood

connection.

at will place the levers of the switch.

v is the clearing-out annunciator of the
pair of cords, B is the operator’s calling gen-

One sys- -

I

| from its switeh; (for use
| current or so little on the test-cir cuit thereby .

| established that the test receiving instrument
erator or battery, and ¢ is her telephone, con- .

592,326

77, and ss. Each of these instr uments is
plaeea in eloop, and the two ends of the loop

are connected to the two contact-bolts of a
pair of contact-bolts of the loeplno‘—-m swﬂ;ch

| The loop in which is the operator’s telephone
from the line-circuit and close the following
Contact 10, primary coil 6, |
battery 8, and transmitter 5in mulblple, fev el

is connected with the ground, as shown.

The cords have two conductms, as shown,
and should be long enough so that the oper-
ator may connect any pluﬂ‘ with any switch

| at her board. | _
Each operator needs only one calling-gen-

erator and one telephone for her cord sys-
tem. She should. have as many looping-in
switches as she has pairs of cords, each of

which normally rests upon the contacts g of

the clearing-out annunciator v.

One conductor @2 of each pan of cords 1s_

connected to the contact-piece m' of its plug,

and these two conductors are connected to-
gether. The other conductor d’ of each pair
is connected at one end to the contact-piece
m of its plug and at the other end is con-
nected to one of the levels of its looping-1n

| switech.
12 and ‘““wire No. 1b,” resp’eetively, and the .
two branches of the other line being marked

G in each case in the dmwmwe represents
a ground connection. |

The operation of the system is as follows:
When asubseriber desires to call, he turnsthe
crank of his generator and theleby tempo-
rarily eonnects his line with the ground and,
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sending a calling-current over it, opera‘res his

line - annunemtor at the central office. He

then removes his telephone from its switch,

and the operator at the central office plaees

| D’ (one of the plugs of a pair of plugs) in the

switch of the line where the call is indicated,

| and, placing the levers of the switech Y cor-
?‘ respondmﬁ' with the pair of plugs used on
| the contact - bolts connected with her tele-
Other pairs, with their perts could be added

inds out what line is wanted.

phone-loop,

ICO
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When the operator finds out what line 1s _.

wanted, she places m of the other plug D of
the pair on the contact-piece j of the switch

of the line wanted as a test. A complete

| eircuit is thereby established, as follows:
| From the ground, through the operator’s tele-
DD’ represent a pelr of plugs m ‘sectional |
view. |

phone, to conta,et-pmee m of the plug used,

7 of the line-switch, and over the line, and
back to the office O'round through the othel
branch of the line.

II0

| thence to the line, through the contect-pleee
m 18 :
one of the contact-pieces, and m' is the other
The contact-pieces m m' ex- .

115

In Fig. 3 the telephone is D‘lounded on the

side to which contact-piece m of plug D’ is-

connected. Hence in order to make the test

of a line with the telephone as the test re-

ceiving instrument the contact- pleee m of
plug D should be used for testing. It follows

| that plug D’ should be used to conneet with

{ a calling subscriber, so as to leave plug D free
Y is alooping-in switch having three pairs

of contact-bolts, on which the operator may

to be used for te_stmﬂ' - If, then, the subscrib-
er’s telephone of the line bemn' tested 1s off
,) there will be no

(the operator’s telephone) will not respond.

nected, respectively, to the pmrs of bolts q 9, | If, however the subscriber’s telephone is on

120

28

136m




592,3%¢ - - 3

its switch, there will be a current over the

test-circuit established and the instrument
will respond, regardless of whether the line
Is or is not switched at central. The operator
can therefore determine on testing whether
or not any line is in use, as indicated.

The test-circuit of an unswiteched line is

~always complete when the test is made and

IO
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1s from the office ground, through the test re-
celving instrument used, to one side of the
line, thence through that side of the line to
the subseriber’s station, at which station the
line is ungrounded and the two sides of the
line are closed to each other, thence through
the other side of the line to the central office
and to ground there through the line-annun-
ciator. When the test-circuit is established,
as above described, and the subscriber’s tele-

phoneis not switched for use, battery-current

passes over the circuit which is sufficiently
strong to cause the test receiving instrument,

which is the operator’s telephone, to sound or |

““click,” thus indicating to the operator that
the telephone is not switched for use, but,
although the full current of the battery then
passes through the line-annunciator at the
central office, it does not cause the annunci-
ator to Indicate a call, although the annun-
ciator-armature is attracted because the bat-
tery, being an ordinary. transmitter-battery,

does not produce a sufficiently strong current

to cause the armature to move.

When a line is switched for conversation
at the central office, the test-circuit is also
always complete when the test is made and
is from the office ground, through the test re-
celving instrument used, to one side of the
combined circuit, thence in derived or paral-
lel circuits to each of the two subscribers’
stations, at each of which stations the circuit
is ungrounded and the two sides of the line
are closed to each other, thence to the central
office through the other side of each line, and
thence to ground at the central office.

YWhen the test-circuit is established, as
above described, and one only of said sub-
scribers’ telephones is not switched for use,
current passes through the test receiving in-

‘strument from such subscriber’s transmitter-

battery and is sufficiently strong to cause the
test recelving instrument to sound or click.
If both of the subseribers’ telephones are then
not switched for use, current from the trans-
mitter - batteries at both stations will pass
through the test instrument and cause it to
sound or click. The transmitter-batteries
being connected into their respective circuits
in the same direction as to polarity, they do
not oppose each other in the test receiving
instrument and the current from them, al-
though sufficient to cause the operator’s tele-
phone to click, will not in any case be suffi-
clently strong to cause eitherline-annunciator
to indicate a call.

When the two lines are thus switched at one

of the multiple boards, and owing to the nét,-

ligence of the subscribers the clearing-out an-

nunciator is not operated, but one or both of
the telephones are upon their switches and
the lines are thus ‘‘tied up,” an operator test-
ing either line at another board will find it
free and will connect it with a third line.
T'his third lineand the loop-circuits connected
thereto form a bridge across the tied-up cir-
cuit, and when the call-generator is looped
into the third circuit it is thereby bridged into
the tied-up circuit and will operate the clear-
ing-out indicator at the board where they are
tied up at the same time that it operates the
bells of the called subseribers. Both sub-
scribers may respond, but as the operator at
the board where they were tied up sees the
clearing-out indicator she disconnects the
lines, leaving only the desired subseriber con-
nected to the third line at the other board.
Thus the business of exchanges is expedited,
and the subscribers, preferring generally to be
called up uselessly rather than be reported
““busy” when they are ‘“free,” are given bet-
ter service. | |

~ If the test indicates that the line is not in
use, the operator will place the plug D in the
switch of the line. The two lines are thereby
connected together into one metallic circuit.
By moving the levers of the looping-in switch
belonging to the pair of plugs used the oper-
ator may send a signaling-current over the
circuit from her calling-generator. Again,

by moving the levers of the switch she may

switch a elearing-out annunciator into the cir-
cuit, and again, by moving them she may
switch her telephone into the circuit to de-
termine by listening whether the subscribers
are through conversation. | |

1t will be observed that in this system of
switching and testing the office ground of a
line is not removed when a line is switched
with another line. This does not interfere
with the working of the telephone system, as
it 1s well known that one ground on a metal-
lic telephone-circuit does not interfere with
its operation. | |
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1t will be observed that &Ithongh the line-

annunciators are not cut off from their lines
when the lines are switched for conversation
they are not, however, included in the metal-
lic circuit of the two lines switched, but that
a special clearing-out annunciator may be
placed in their circuit. ' '

By this system of switching and testing only

115
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two contact-pieces are required for each

switch and only two leading-in wires to the
same Instead of three or more contact-pieces
and leading-in wires for each switch, as is re-
quired in other metallic-circuit and multiple-
switehboard systems. | |

If the switch-plug D is used for testing, as
18 described, the ground connection on the
pair of cords should be placed so that the tele-
phone is between it and the contact-piece m

125
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of the plug. The other phw could be used
for testing by reversing the ground connection
to the ether side of the telephone S

‘The central-office operator in this Sh stem
may .switch her telephone into the circuit
and. by listening ascertain when the subserib-

ers have finished conversation, or clearing-
out signals may be sent by either subscriber

as follows A normally-closed key K may be

placed in the ground-line running from con-

taet 7, and when the subsecriber opemtes his

gener ator he opens this key, so that the cur-
| 1ent from the generator only passes through

the metallic eireuit, and there will then be no
da,nfrer of operating the line-annunciator.
1 ela,lm as my invention and desire to secnre

by Letters Patent—

1. Ina multlplemsmtehbom d eﬁ:ehcm O‘e tele-

- phone-lines, switching apparatus the1ef01

20

adapted to switeh said lines for use at the

-~ central office, atest-circuitfor eachline adapt-

ed to be closed for testing into a complete

circuit whether the line is or is not switched

for use at the central office or at the subsecrib-
er’s station, a test swnd,lmﬂ' device for said

i

test-cuemt a test outﬁt at the central office

~adapted to 1esp0nd thereto, and a switch con-
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trolled by a subscriber when he switches hlS
telephone for use to alter said response.

2. Inamultiple-switchboard exchange. _tele- |

phone-lines, switching apparatus for Swi_teh-
ing sald lines togetherforconversation, a test-
Cll’Cl‘llt for eeeh line adapted to.be eompletely

“established for testing whether or not theline

18 switched for use at the central office or ab

the subscriber’s station, a test-battery and a |
test receiving instrument for said test-circuit

cooperaling on testing to produce two re-
sponses, and a switch controlled by a sub-
seriber to select either response according to
whether he switches his telephone into or eut
of circuit.

3. Ina multlp]e switchboard exchange,tele-
phone-lines, switch apparatus for swwehmﬂ'
sald- lines for use, a test-circuit for each line
adapted to be completely established when
testing whether or not the line is switched for
use at the_ central office or at the subscriber’s

station, a test-battery in said test-circuit while |

the subscriber’s telephone is not switched
for use but not otherwise, and a test receiv-
ing instrumentateach opemtm s board adapt-

ed to detect the presence or the absence of

sald battery.
4. Inamultiple-switchboard exchange,tele-

ph.one -lines, switch apparatus for sw1teh1nn'-

said lines for use at each board, a metellie
test-circuit for each line adapted to be com-
pletely established for testing whether or not

the line is switched for use at the central |

office, a test signaling device for said test-
CII‘GUIt ,. & test eutﬁt at each board at central

cooperating therewith to give either of two

different responses, and a switch controlled

by a subscriber when he switches his tele-

4 - 592,326

‘phone into or out of use to select the proper

response.

5. Inamultiple-switchboard exchange,tele-
phone-lines, switch apparatus at each board
for switching said lines for use, a metallic test-

circuit for each line adapted to be completely

established for testing whether or not the line
is switched for use “at central, comprising
in the order named, test—contaets a line con-
ductor, a 11ermelly-ungr‘ounded subscriber’s
outfit including a subscriber’s test-battery

‘normally in the circuit, a return metallie con--

ductor to eentral, test receiving instruments

-in multiple, one at each board, and a plug or

device for each test receiving instrument

‘adapted to be-applied to a teet contact for

testing.
6. Ina,mulmple switehboard exchange, me-

_talhe circuit telephone- lines, double con- .
~ductor switching apparatus at central for
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switching said lines for use, a metallic test-

circuit completely established whenever the
‘test is made, comprising in the order named,
switchboard test-contacts, a line conductor, a
normally-ungrounded subscriber’s outfit in-

cluding a subscriber’s test-battery normally

‘in said metallic cireuit, including also aswitch

for switehing said battery out of the metallic
“circuit while the telephone isswitched for use,
.a return metallic conductor to central, test
‘receiving instruments in multiple, one at each

operator’s board, and a plugor device for each
test receiving instrument adapted to be ap-
plied to a test-contact fortesting, todetermine
the presence or absence of said battery.
7. Inamultiple-switchboard exchange, me-
tallic-circuit telephone-lines, double - con-

ductor switchingapparatusforswitchingsaid
linesforuse, a metallic test-circuit com pletely

established f01 testing whenever a testis made

“comprising in the order named, switchboard

-test—eentaets, a line eouduetor, a normally-
‘ungrounded subscriber’s outfit including a
‘subscriber’s test-battery normally in said me-
tallic circuit, a shunt for switching said bat-

tery out of theline-circuit, and a switch with
contacts closing said shunt while the tele-

‘phone is switched for use, a return metallic

~connected to said conductor, test receivingin-
struments connected in multlple one for cath
*01)6]?&1301 and a plug or device for each test
*reeewmﬂ' instrument adapted to be epphed
1o a test contact for testing.

. 8. Inam111t1p1e-SW1tehboald exchange, me-
1 tallic circuits, switch apparatus for switching
f . said metallic circuitsforuse at any board, eaeh

‘eireuit comprising continuously in the order .

-named, test-contacts, one at each of two or
‘more boar ds, a line conductor, a normally-

;unﬂ'rounded Subseubel S outﬁt including a.

subseriber’s test-battery normally in its eir-
_emt but switched therefrom while the sub-
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conductor to central, switchboard-contacts

Iy

I2¢C

125

iscriber’s telephone is switched for use, and in-

licluding a- call-generator and normally open
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ground connection closed during a call, a re-

tu rn metallic conductor to centml switech-con-

tactsat each of said boards, and a o oround con-
nection containing a c.flll - ::‘anmemtor-' in
combination with tefst receiving mstruments

at each of said boards conneeted on one side
to said ground connection and on the other

adapted to be connected to said test-contacts
for testing.

9. Inamultlple switehboard emha,nne me- |
tallic-circuit lines, switching appm*atuq for

connecting said lines,each cir 011113 comprising,

in the 01*(:1@1" named, test -contacts, one at each |

board,aline eondueter, anormally-unground-
ed subscriber’s outfit including a subsecriber’s
test-battery normally in the cu*eult a switch
for switehing said battery out of 011"(311111 while
the telenhane is in use, a normally short-cir-
cuited call-generatorn ormally in said circuit,
a ground connection closed to said nenemtm
whlle actuated for a call, contacts for open-
ing said short circuit whlle the generator is
aetuated, a return metallic conductor to cen-
tral, and a ground connection containing an
annuncmtor in combination with a test re-
ceiving mstrument grounded on one side and
on the other adapted to be connected to a
test-contact for testing.

10. In a multiple- swﬁehboard exchange,
telephone-lines adapted to be connected to-
gether and to be ‘‘tied up” with their tele-
phones not switched for use, a clearing-out
signal for said ¢ tied-up 0011(111:1011 a test re-
celving instrument at another board adapted
to 111d1(3me the switched or unswitched condi-
tion of the subscribers’ telephones, and a
source of electricity foroperating said signal,
adapted to be connected to said c]emmﬂ out
signal at said other board.

11. In a multiple-switchboard exchange,
telephone-lines adapted to be connected To-
gether, and to be *‘ tied up ” with their sub-
seribers’ telephones not switched for use, a
test-circuit, a test receiving instrument at an-
other board adapted to mdmate that said tele-
phonesarenotin use whensaid linesare ‘‘ tied
up,” a clearing-out signal for said * tied-up ”
condition, means for operating said signal
from said other board, and an additional telu—
phone-line adapted t0 be connected to one of

said “‘tied-up ” lines.

12. In a multiple-switchboard exchange,
two telephone-lines adapted to be connected

together at a first board, a clearing-out sig-
nal for said lines at said boar d, a t(,st circuit
for one or more of said lines, a test recelving
instrument at a second board adapted to co-
operate with said test-circuit and givea “free”
signal for either of said lines Whﬂe the sub-
scribers’ outfits thereof are not in use, a third
telephone-line adapted to be connected to
either of said lines at said second board, and
a call adapted to be sent out to the subsemb-
er’s outfit of one of said two connected lines,
and adapted at the same time to operate said
elem’-mn'-out signal,

=

15. In a multiple -switchboard emhanwe
two ‘¢ tied-up ” metallic circuits switched to-
ogether at central, a test receiving instrument

inanormally open bridee ﬂdapted to beclosed

for the purpose of tesbm o, and subscribers’

transmitter and test batteries, one in each

metallic circult, normally, or when the tele-
phones are not switched for use, in the main
line in opposition to each other and thereby
adapted to assist each other in causing a
‘“free” test, signal, a clearing-out mdleator in
sald established circuit, ::md a call-generator
adapted toactuate said (ﬂeﬂl‘lﬂﬂ‘ out 111d10&t01*
thereby calling the desired subscrlber ELIl(’l
giving a 5101'1%1 for the ‘¢ tied- -up ” lines to be
dlseonneeted

14. In a multiple - smtehboard exchange,
two ““tied-up” lines switched together at cen-
tral, a test receiving 1115t1*ument inanormally
open bridge adapted to be closed for the pur-
pose of testm g2, and subseribers’ transmitter
and test batteries, one in each circuit while
the telephone is not switched for muse, with
like poles connected to like sides of the cir-
cuit, and a call-generator at another board
from that at whlch the lines are ‘‘tied up,”
adapted to be connected to said circuit and
to call said subscribers.

15. In a multiple -switchboard exchange,
two ‘“tied-up ” lines switched together at a
board, a normally open test- cirenit adapted
tobeclosed at another board and givea ¢ free 7
signal while the lines are thus connected
clearmﬂ' out indicator in said established (311*
cuit aft smd first board, subscribers’ calling
devices; and a central eall—weuemtm at S‘le
other board adapted to Opemte the clearing-
out indicator and the subsecribers’ call de-—

vices, and thereby call the subscriber, and-
| give a signal for the disconnection of said

“ tied- -“Up ki lines at said first board.

16. In a multiple-switchboard exchange,
two ““tied-up” lines switched together :;Lt a
board, a ground connection for one side of
said established circuit,combined transmitter

and test batteries, one in each subscriber’s

outfit, in the established circuit while the
telephoues are not switched for use, with like
poles connected to like sides of the cir cult, a
test recelving instrument at a second bom*d
grounded on one side and on the other side
ﬂdapted to be connected to the ungrounded
side of an established ecircuit; subsembers
calling devices in said circuit Whlle the tele-
phones are not switched for use, a clearing-
out annunciator in said circuit, and a cen-
tral calling-generator at said second board
adapted to be looped into said circuit to op-
erate the calling devices and the clear ing-out
indicator, whereby the desired subscmber

line may be tested, found ““free,” be {3011-'

nected to and called up at the second board,
and the ** tied-up” lines disconnected at the
first board.

17. In a multiple-switchboard exchange,
two *“tied-up” lines forming an establlshed
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metallic circuit for communication, a double- | board for testing, a calling-generator at said
~conductor loop atone of the multiple boards, | board adapted to be bridged into the estab-
connected to said lines, a clearing-out indi- | lished circuit, call bells or devices 1n said cir-
cator in said loop, a ground connection for | cuit at each subsecriber’s station, said bells
5 one side of said established metallic circuit | and said clearing-out indicator ‘being oper- 15
while thus connected, test-contacts connected | ated by said call generator when thus bridged.

to the other side of said circuit, one at each | _ MILO G. KELLOGG.
board, a grounded test receiving instrument Witnesses: E -
at asecond one of the multiple boards,adapted | FRANCES D. KELLOGG,

10 to be connected to the test-contact a,t sald MARGARETHA RIEHTL.
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