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To all whom tt may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Iilinois, have invented certain new and useful
Improvements in Multiple Switehboards for
Telephone-Kxchanges, of which the following
18 & full, clear, concise, and exact deseription,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates especially to a tele-
phone-exchange system in which the lines are
metallic-cir 011113 lines.

My invention consistsinasystem of calling,
answering calls, switching, testing, and clear-
ing-out signals which I shall deseribe and
claim in detail. | |
~ Intheaccompanying drawings, illustrating
my mventwn Figure 1 is a dnn‘mm of the
central-office chpELl atus and connectmns and
Fig. 21s a diagram of the subscriber’s- station
apparatus necessary to illustrate my inven-

‘t10n.

InFig.1twomultiple switchboards (marked
A A') are shown., As many other switch-
boards may be used as is necessary for the
size and character of the exchange. Kach
board has a switch or line ter mmal for each
line of the exchange. The switches are
marked s s. Kach SWthch 1s adapted to re-
ceive the loop-switch plugs (marked D D)
and has two contact-pieces ¢ 7, With whmh
respectively, the two contact-pieces m m/' Of
'm contact when the plug is in-
serted. Kach switch has also an insulated
test-contact (marked ) which is placed at or
near the front of the switch, so that a plug
contact-piece may be a,pphed to 1t for testing.
Each switch has also two contacts a b, which
are insulated from the rest of the switch
parts and are normally (or when a plug is

not in the switch) not in contact with each

other.

[laretheswitch-holesinto which the swi tch~ --

plugs D D may be placed for switching the
lines together.

¢ ¢ are the rubber pleees sultably shaped,
on which the metal parts of the switches are
respectively mounted.

g j may be called the main-line contacts”

of the switch, because they are connected

with the circuit of the main line, and a b may

| (No mod'el.}

T R

| be called the “Jocal contacts” of the switch,

because they are used in a circuit which is
local to the central office of the exchange.
The sw1t(311 -plugs D D have each two con-
tacts m m’.. When a plug is inserted into a
switeh, its contact-pieee m forms connection
with the contact-piece g of the switch and its
contact-piece m' forms connection with the
contact-piece 3 of the switeh, while the insu-
lated piece of the plug forces the contact-
plece ¢ of the switch into contact with the
contact-piece b of the switeh, but ¢ and b are
not'in electric connection with the contact-
pieces g 7 of the switch. The switches and
the plugs are so shaped and constructed as to
produce the switching operations above de-

seribed. They may, however, be shaped and
constructed in other ways, so as to produce

substantially the same switching operations.
In the construction and arrangement shown
there are two contact-pieces of the switch

‘with which the two contact-pieces of the plug

respectively form connection when the plug
1s1nserted and two other contact-pieces of the
switch which are insnlated from said first-
mentioned contact-pieces and are normally
unconnected with each other, (except through
the cireuit connections,) but are brought into
electrical connection when a, plun* 18 inserted
into the switch.

Each line has an annunciator marked w,

55

6o

70

75

30

a retardation - coil mml{ed z, and a 19121}?

marked .

Each relay may be of any suitable construc-
tion, with a pair of contact-points which are
norma,lly, or when no current is passing
through the relay-magnet, closed, but are
opened when the magnet is energized by be-
ing included in closed circuit with a battery
of suitable character. It has also another
palr of contacts which are normally open, but
are closed when the relay is energized. These
pairs of contacts are marked ¢ e and ¢’ €', re-
spectively. The relay and annunciator of

each line may be conveniently mounted in
juxtaposition—as, for instance, on the same
frame or support—with the relay in the rear
of the annunciator, the drop of the latter be-
ing, of course, at the front of the switehboard.
- Thetwocontact-pieces ¢jof eachline-switch
| are the main-line contacts of the switch.

" One
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side of each metallic-circuit line is connected |

to one of these contact-pieces—say j—of each
switch of the line, and the other side of the

line 1s connected to the other contact-pieées
of the‘line-—say g.

One side of the 11ne is nor mally g ﬂ'rounded

~at the central office through the normally

10
nected together at the central ofﬁee through

20

closed pair of contacts e e of the relay and
through the annunciator of the line.

The two sides of the line are bmdﬂ'ed OT COo1n-

the retardation-coil of the line. This budﬁ'e

connection - through the retardation - (3011-.

should preferably be made at or close to the
switechboard which is connected to the line
farthest from the subscriber’s station.

The line - annunciators are distributed
amongthe various boards and at boards where
the calls of the lines are to be answered.
ILach operator has as many pairs of plugs
D D as she may need for her work. - |

The two contact-pieces m m of the plugs

are connected together by a ﬂemble conduc-—

50

35

tor, and the two contact-pieces m' m’ of the

| plu gsare connected to wether by another ﬂem-

ble conductor.

Y 138 a looping-in switch h&vmn‘ two levers
andthree pairs of contact-bolts, an'amst which
the two levers may ctlterna,tely be placed in
contact.
of plugs. The two levers are connected to
the two flexible conductors, respectively, of
the pair of plugs. The two bolts of one pan

are connected together through the operator’s

telephone, (mar Ted f. ) The two bolts of an-
other pair are connected together through the

~clearing-out annuneciator of the pair of plu oS,

40
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The two bolts of the third pair are connected
together through the operator’s calling-gen-
erator.-.

v-is a clearing-out annunciator, of which

there is one of each for each pair of plugs.

B’ is a relay-battery, B? a test-battery, and
B 1s a calling-generator, of which there may
be one or more of each for the exchange.

One of the local contacts of each: switch—
say a—18 connected with all of the contacts
of the same kind-—say a,——of all of the other
switches of the exchange.  One side of the
relay-battery B’ is connected to the circuit
connection which connects together all of
these contact-pieces a a of the smtches of the
exchange. Onesideofeachrelayisconnected
to the other side of this relay-battery B', and
the other side of each relay is connected to

all the contact-piecesd b of the switches of the-
line to which the relay belongs.

The test-contacts d d of each hne-are Con-

nected together and the circuit connection is

connected to one of the normally open con-

~ tacts ¢’ ¢’ of the relay, the other of which is

‘grounded. Thatside of each operator’s tele-
'phone which is connected to the switch-con-

tacts which form connection with that lever

of swﬂches Y that is connected to the con-
tacts m' m' of the switch-plugs is connected

- to one mde of an individual retardation-coil,

There is one switch Y for each pair

while the other sides of the retardation-coils
are connected to acommon ground-wire which
contains the test-battery B=.

For clearness of 1llustration the main lines
and their circuit connections are indicated by
solid lines and the local test and relay con-
nections of the e‘ichanﬂe are repr esented by

broken Iines.

The test-contact d of each switchis conven-
iently placed, so that one of the contacts of
each switch-plug—say m—may be applied to
1t for testing. -

The subscriber’s-station apparatus may be

of the ordinary consfruction used in tele-
phone-exchanges and is in the metallic cir-
cuit of the line, but should have a pair of

contacts which automatically ground the line

when the generator 1s being operated, as will
hereéinafter be described.

- The line-annunciators w w may be of the
ordinary construction of non-polarized tele-

phone-annunciators. The clearing-out an-
nunciators v ¥ may also be non-polarized and
should preferably be of high resistance and
retardation to telephone -currents.

HEach operator’s plug and cord apparatus
should be conveniently mounted and ar-
ranged for her work.

Inthe subscriber’s-station apparatusshown
in Fig. 2,1 1is the telephone-switch; 2, the sub-

seriber’s calling-generator; 3, his signal-re-
"T'he ecir-

ceiving ‘bell, and 4 his telephone.
cuits are substantially as shown and such
that when the telephone is on the switch the
signal-receiving bell is in the circuit of the
line and the telephone is shunted or short-
circuited, and when the telephone is off from
the sw1tch it 1s in the circuit of the line and

FAS,
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the signal- 1ecewmﬂ' bell 1s shunted or sholt— |

cn‘cmted

- The calling-generator is in the closed cir-
cmt of the line and has an automatic device
or arrangement of the usual construction by
which "the - generator-armature is normally
short-circuited, but when the generator is be-
ing operated the short eircuitis antomatically
Opened or removed. The automatic device
of the generator has also a pair of contacts
a,nd cmmeetlons by which while the generator

110

I1§5 .

is being operated the line-circuit is automat— -

ically grounded on one 81de of the armature-

0011 | -
" The subscriber’s-station appar atus should
be connected into the line-circuit in such a
direction that when it is operated and the
n*round connection of the line is thereby au-
tomatwally established, as above described,
the armature of the generator isin the closed
sround-cireuit ther eby established and which
mdudes the subseriber’s line-annunciator lo-
cated at the central office. This ground-cir-
cuit is from the ground connection automat-
ically established by the operation of the gen-
erator through the armature-coil and that

suile of the lme which is grounded through

the line-annunciator. ‘When the ﬂ‘eneratm

| is operated and the normal 0‘10111](1 connec-
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tion of the line exists at the central office, the | clearing out annuneciator brideed across Lhe].r

line-annunciator will therefore be operated
or indicate a call.

The operation of the system is as follows:
A subscriber on operating his calling-gener-
ator to send in a call sends a current through
his above-desceribed calling ground-circuit
and through his line-annunciator, which is
then 1n said ground-circuit. The line-an-
nunclator will therefore be operated and will
indicate a call. The operator on observing
the indication places one of her switch-plugs
D into the switch of the line. By so doing
she automatically closes the pair of contacts
¢ b of the switeh. This brings the relay « of
the line into closed circuit with the battery
B’, and the relay being thereby energized its
normally closed contact- -points are Opened
and its normally opened contact-points are
closed and the ground connection of the
line which contains the line-annunciator is
opened and remains open as long as the plug
remains in the switch., When the operator
places the plug in the switeh, the levers of the
switeh Y, which belong to the plug, are in the
position where her telephone bridges across
between the two contact-pieces of the plug,
which i1s the normal position in which the

switch should be left while the pair of plugs

are 1ot in use forswitching. The operator’s
telephone is therefore in closed circnit with
the subscriber’s metallie-circuit line and she
by conversation finds out what connection
the subscriber wishes. This closed cireuitis
established by the connection of the two con-
tacts m m ' of the plug (to which,1*espe{3tively,
the two sides of the operator’s telephone are
connected) with the two contacts ¢ and j, re-
spectively, of the switch, which, as stated be-

fore,are connected to the two sides of theline..

When the operator finds out what line is
wanted, shetests the line wanted,as will here-
inafter be indicated,and if she finds it *‘ free”
or unswitched she places the other plug D of
the palir of plugs in the switech of the line
wanted. DBy so doing the contacts ¢ b of that
switch are also closed, and the relay of that
line being thereby brought into closed circuit
with the battery B’ is energized, and the
ground connection of that line through the
line-annunciator is also opened by the open-
ing of the palr of contacts of the relay of the
line and the normally open contacts are at the
same time closed. The operator then moves
the levers of the switch Y so that the calling-
generator B is bridged across between the
two conductors of the pair of plugs. Calling-
current therefore goes in split or derived cir-
cult through the metallie circuit of both lines
and willring the bell of the subsecriber wanted.
The operator then places the lever of the
switch Y so that the clearing-out annuncia-
tor v of the pair of plugs is hridged across be-
tween the twoconduetors of the pair of plugs.

The two lines are then connected togetherinto.

and opemte 1t.
out of circuit with the calling-generator when

eombmed circuit.
When the subscribers are 13111*011gh conver-
sation, either of them may operate his call-
ing ﬂ"enemtor and send a current which will
pass through the clearing-out annunciator
As th@_1i116-an]111n0i&t01‘8 are

the clearing-out signal is sent (the circuit
through the annunciators being opened by
the pairs of contacts of the line-relays) no
current will pass through the line-annuncia-
tors. For the same reason no current will
pass through the line-annunciators when the
operator sends the calling-current to line, as
before indicated. The line-annunciator of
the two lines will therefore not be operated
either when the operator sends a calling-sig-
nal or either subscriber sends the clem'mn—
out signal.

When the op(,mtm receives the clearing-

out signal, she removes the plugs from the
switehes of the two lines. The closed con-
tacts between ¢ and b of the two switches are
thereby automatically opened and the arma-
tures of the relays of the two lines will take

connections which contain their respective
annunciators and opening the contacts ¢’ ¢
of the test system. The linesare thereby au-
tomatically in condition to receive calls from
the subscribers.
The test system is as follows “Then an 0p--
erator desires to test any line, she places the
contact m of one of her switc.h-plugs into con-
tact with ihe contact-piece d of the line-
switch, the switch Y of the plug having its
levers 1in connection with her telephone. If
the line 1s switched for conversation at any
board, a complete circuit is thereby estab-

lished which contains her telephone and the

battery I3%, and the telephone will respond or
click, indicating that the line is switched for
use.
follows: from the contact-piece m of the plug,

through the cord conduetor and smteh-lever
':1111"011;:1']1‘0118" coll of her telephone, thence
through the retardation -coil, and thence
through the battery DB*® to ground, thence

through the contacts ¢ e at the relay and
thence to the contact d, to which the contact-
piece m is applied for testing.
not switched at any board, no such complete
circult will be established on testing because
the contacts e’ ¢" are open to each other and
the telephone will not sound. The operator
can therefore
or not & line 1s switched for use. .

The drawingsand the description heretofore
made are for metallie-circuit lines only.

¢o

their normal positions, closing the ground

This camplete circult may be traced as.

determine on testing Whethef

The
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If the line is
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system 1s, however, adapted to ground-cir-

cult lines or to a mixed system of metallic

and ground circuit lines. To adapt it for
such a system, the circuits and operation will
be exactly as heretofore described, except that

metallic circuit for conversation with the | the ground-circuit lines are connected to one

130
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of the contacts—say g—of each of their line- |

switches and the circuit connection which
connects the other contacts 7 7 of these
switches is connected to ground. |

It is well known that when the lines of a
telephone-exchange are normally on closed
circuit there is less induction and electrical
disturbance between the different lines of the
exchange than when they are normally on
open circuit.. By the use of retardation-coils,
as described and shown, each line is normally
on closed circuit and the electrical advan-
tages above mentioned are maintained.. It

. 1s also well known that open-circuit connec-

I5

20

tions in the central-office wiring when at-
tached to lines which are inuse are liable to
produce induction effect on other circuits.

By placing the retardation-coils of each line
in a bridge which is formed at or close to the |

switchboard which 1s connected to the line

farthest from the- subscriber’s station the

- open-circuit connections in the wiring of the

exchange are substantially removed, and in-
juriousinductiveefiects are thereby obviated.

On account of the very high retardation
effect of retardation-coils. to. telephone cur-

- rents the bridges through the retardation-

colls of a cir cmt est&bhshed for conversation

~ between two.lines will have no appreciable

30

- 35

effect on the talking-current.
Whena subscriber operates hiscalling- gen-

~erator to send a calling-signal, the retarda-
“tion-coil of his line is in cireuit with hig gen-
‘erator,
account of the high resistance of the retarda-

as well as the line-annunciator. On

tion-coil to his calling-current very little of

“the current will, however pass through the

coil and most of it will pass through the line-

~annunciator, and enough will pass through

4.0

45

50

clearing-out annunciator.

the anmmeiator to opera,te 1t; also, when a
subsecriber operates his calling-generator o

send a clearing-out signal the retardation-

coils of the two lines connected together are
in circuit with his generator, as well as the
On account of the
high resistance of the retardation-coils tothe
current cenerated very little of the current
will pass through them and most of it will
pass through the clearing-out annunciator.
The ﬂ‘enerator should be of such strength and

the annuncla,tol,s of such resistance in rela-

tion to the resistances of the retardation-
coils that enough current will always pass

~ through the annuneciators to operate them.

55

65

It is evident that the calling.and clearing-

out system which I have herein described
‘does not depend on the retardation-coils and

that the exchange system herein described
would operate the same, as far as the calling

and clearing-out system are concer ned,bhould

the retar datlon coils with the bridges which
contain them be omitted. My invention as

“far as the calling and clearing-out and test

- systems are concemed is therefore not lim-

ited to an exchange qystem which employs re-
tardation - 00115 in the manner I have de-
scribed. | | -

I It is also évident that in the calling and

‘clearing-out system which I have desel 1bed

the subscmbel performs the same operations
and in the same manner whether he sends a

calling or a clearing-out signal, although the

70

two signals pass over two circuits, the former

‘being a ground-circuit through the line-an-

nunciator and the. latter being the metallic
circuit of the line through the clearing-out
annunciator. Hence he will not get mixed

in the manner of sending the signals, and

henece, moreover, the clearing-out annuncia-
tor will be made to indicate when the line is
still switched for conversation and the sub-
scriber not knowing that fact attempis to
send a calling-signal. Thus the disconnec-
tion will be made so that the line will be in
readiness fora repetition of the calling-signal.
-1 ¢laim as my 1invention—

75

30

1. In a telephone-exchange system, metal-

lic-cirecuit lines, & smtchboard, switches, one

switch on said board for each line, each switch
having two contacti-pieces to which respec-
tively the two sides of its line are connected,

‘means at said board to connect any two of
said lines into a metallic circuit for conver-

sation by joining together the two contact-

pieces respectively of their switches, and a
¢learing-out annunciator in a bridge or cross
‘connection between the two sides of said eir-
cuit so formed, in combination with a ground-

cireuit connection for each line between one
of its two sides or branches and the ground,
and an annunciator for each line located in

its said ground connection, electromagnetic
_appamtus for each line automatlea,lly oper-

ated by the switching of the line for conver-
sation to open said gr ound circuit connection
of its line, and a calling-generator at each
subscriber’s station, operated in a ground-
circuit containing one side of the line and the
line-annunciator to operate the annunciator
while the line is not switched for conversa-

Qo

95
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105

11O

tion to indicate the calling-signal, and in the

‘metallic circuit of the two lines to operate the

clearing-outannunciatorto indicate theclear-

11:10*-01113 swna,l when the line 18 svntched for

conver satwn

2. In a telephone-exchange system, metal-

switch on said board for each line, each switch

‘having two contact-pieces to which respec-

tively the two sides of its line are connected,
means at said board to connect any two of
sald lines into a metallic circuit for conver-

sation by joining together the two contact-.
'pieces respectively of their. switches, and a

clearing-out annunciator in a bridge or cross
connecbion between the two sides of said cir-
cuit so formed, in combination with a ground-
circult connectlon for each line between one
of its two sides or branches and the ground,

and an annunciator for each line loeated 1n
its said ground connection, electromagnetic
apparatus for each line automatically oper-
ated by the switching of the line for conver-

| sation to open said ground-circuit connection

Iy 5'

lic-circuit lines, a famtchboard switches, one
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- of its line, and a calling-generator at each
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‘line for conversation to open

sitbsceriber’s station in two circuits whenever
operated to send a calling-signal, one being a

circuit which includes the 11116 annuncmtor |

butisclosed only when the lineis not switched
for conversation, and the other a circuit which
includes the elearing-out annunciator, but is

closed only when the line is switched for con-

versation, whereby the differentiation of sig-

nals is obtained by the same operation from
the subsecriber.

3. In a telephone-exchange system, metal-
, Switches, one

lic-ecircuit lines, a sw1tchb0ar
switch on said board for each line each switch
having two contact-pieces to which respec-
twely the two sides of its line are connect-
ed, means at said board to connect any two
of said lines into a metallic cireuit for con-
versation by joining together the two contact-
pieces respectively of their switches, and a

clearing-out annunciator in a bridge or cross

connection between the two sides of said cir-
cuit soformed, in combination with a ground-
circult connection for each line between one

of its two sides or branches and the ground,

and an annunciator for each line located in
its said ground connection, electromagnetic
apparatus for each line automatically oper-
ated by the switching of the line for conver-
sation to open said ground-circuit connection
of 1ts line, a calling-generator at each sub-
scriber’s station in the metallic circuit of the
line whenever operated, and a ground con-
nection at the subseriber’s station for the
line when the generator is operated with the
generator between such ground connection
fmd the normal ground of the hne at the cen-
tral office.

4. In a telephone-exchange system, metal-

lic-circuit lines, asmtchboard switches, one
switch on said board for each 1ine, each switeh
having two contact-pieces to which respec-
tively the two sides of its line are connect-
ed, a retardation-coil for eachline in a bridge
connection at the central office between the
two sides of the line, means at said board to
connect any two of said lines into a metallic
circuit for conversation by joining together
the two contact-pieces respectively of their
switches, and a clearing-out annunciator in
a bridge or cross connection between the two
sides of said circuit so formed, in combination
with a ground-circuit connection for each line
between one of its two sides or branches and
the ground, and an annunciator for each line
located 1n its said ground connection, elec-
tromagnetic mpparatus for each line auto-
mmtlca,lly operated by the switching of the
sald ground-
circuit connection of its line, and a calling-

generator at each subscriber’s station, oper-

&ted In a ground-circuit containing one side
of the line and the line-annunciator to oper-
ate the annunciator while the line is not
switched for conversation to indicate the
calling-signal, and in the metallic circuit of |
the two lines to operate the clearing-out an-

ot

| nunciator to indicate the clearing- 01113 signal

when the line is switched for convers :zmtmn
5. In a telephone multiple exchange sys-
tem, metallic-circuit lines, a switchboard,
switches, one switch on said board for each
line, each switch having two contact-pieces
to which respectively the two sides of its line
are connected, a retardation-coil for each line
in a bridge connection between the two sides
of the line at the board connected to the line

7C

75

farthest from the subscriber’s station, means

at said board to connect any two of said lines
into a metallic cireuit for conversation by
joining together the two contact-pieces re-

spectively “of their switches, and a clearing-

out annunciator in a bridge or cross connec-

tion between the two sides of said cireuit so

formed, in combination with a ground-circuit
connection for each line between one of its
two sides or branches and the ground, and
an annunclator for each line located in its
sald ground connection, electromagnetic ap-
paratus for each line automatically operated
by the switching of the line for conversation
to open said ground-circuit connection of its
line, and a calling-generator at each subscrib-
er’s station, operated in a ground-cireuit con-
taining one side of the line and the line-an-
nunciator to operate the annunciator while
the line is not switched for conversation to

indicate the calling-signal, and in the metallic

circuit of the two lines tooperate the clearing-

out annunciator to indicate the elearmw-out

signal when the line is switched for conver-
atlon

6. In a multiple telephone-exchange sys-
tem, a telephone-line and switching appara-
tus at the central office to connect it at will
with another line for conversation, in combi-
nation with alocal cireuit for the line antomat-
ically closed by the switching of the line for
conversation, an electroma,ﬂ'netlc relay and a
battery in said closed cu*euﬂ;, sald relay hav-
ing two pairsof contacts, one normally closed,
but opened while said local circuit is closed
the other normally open, but closed while said
local circuit is closed, the line-annunciator
normally in closed cireuit with the first-men-
tioned pailr of contacts, and a test receiving
instrument and battery in a closed (311'011113
which contains the second pair of contacts
when on testing said second pair of contacts
is closed, but 11013 otherwise.

7. In a multiple telephone-exchange sys-
tem, a telephone-line, an annunciator for the
same and switching apparatus at the central
office to connect the line at will with another
line for conversation, in combination with
two local circuits for the line, one automatic-
ally closed by the switching of the line for
conversation, and an electromafmetlc relay
and battery in said closed cn*emt to make
the annunciator inoperative while the line is
thus switched, and the other a test-circuit
automatically closed at one point by contact-
points of said relay when the line is thus

[ switched, sald test-circuit being closed at its
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other 0pen point by the Opeiator on testing

the line, and a test recelving instrument and

battery in said test-circuit.

8. In a multiple telephone-exchange sys-

tem, a telephone-line and switching appara-
tus at the central office to connect it at will

“with another line for eouversatmn in combi-

nation with a local circuit for the line auto-

matically closed by the switching of the line |
for conversation, an electromagnetic relay
and a relav-b.:mttery in said closed circuilt, said

relay having two pairs of  contacts, one nor-
mally c]osed but opened while said local cir-

cuit 1s clesed the other normally open, but

closed while said local circult is closed, the
line-annunciator normally in closed (31101:1,113
with the first-mentioned pair of contacts, and
a test recelving instrument and a test-battery
(not the relay-battery) in a closed circuit,
which contains the second pair of contacts,
when on testing said second palr of contacts

18 closed, but 11013 otherwise.

9. In a telephone-exchange system, multi-
ple switchboards and telephone -lines con-
nected to the same, in combination with local
test-circuits,insulated and disconnected from
the line-circuits, one for each line, each test-

- circuit containing derived or parallel circuits

- 30

and a connection common toand in series with
said derived or parallel circuits, said common

- connection being normally open at a single

point, said point belllﬂ" common to the boards
b_ut_ closed at that pomt whenever the line i 1s |

ecireuit, one for each board, being
~mally open, but closed bv the 0perat01 on

switched for conversation at either board,

said derived or parallel circuits of said test-

testing, & different test receiving instrument
in each of said derived or pa,ra,llel cireuits,

and battery in any test-circuit estabhshed on

testing.
10. Ina telephone- exchan ge system multl-

35
ELC]]. nor- |

40

ple switechboards and telephone lines con- -

nected to the same, in combination with local

relay-circuits, one for each line, each nor-

~mally open, but closed while and whenever

the line is switched for conversation, a differ-
ent relay and a battery in each of S&ld CIr-

cuits, local test-circuits, one for each line,

each test-circuis being normally open at the

‘relay of the line, but closed at that point

while and whenever the line is switched for
use at either board, derived or parallel cir-

cuits of said test-circuit, one for each board,

each normally open, but elosed by the opera-
tor on testing, a different test receiving in-
strument in each of said derived or parallel

circuits, and battery in any test circuit es-
“tablished on testing.

In testimony Whereof I have 11@1 eunto sub-
sembed My name. |

MILO G. KELLOGG.

VVitneSSBS: |
IT. M. WALKER,
E.S;VVALKER.
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