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- To all whom Tt may concern:
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IBe it known that I, M1Lo G. KELLOGG, of

Chicago,Illinois Lempm arilyresiding at Stutt-

cart,in the meue of Germany,have mvented
certain new and useful Improvements in Mul-
tiple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,

and exact deser 1pt1011 reference belnn had to
the accompanying drawings, for ming a part

of this specification.

My invention relates to a telephone - ex-
change system in which part of the sub-
%(3111)615 lines are single or ground cireuit
lines and part of the lmes are metdlhc -cireuit

‘lines; and it consists of apparatus and a sys-

tem of testing such lines to determine at one

board whether a line is in use at another

- board and a system of switching such lines.

20

~ boards, and Fig. 4 shows a

30

In the drawings illustrating my invention,
Figures 1* and it represent sections of two

m111t1ple switchboards of the exchange to

which the same lines are connected. I‘w 2
shows a complete diagram of the boards Wlth

~all the main-line appamtns circuits, and con-
25

nections necessary to operate them according
to my invention. Fig. 3 shows an operator’s
cord system adapted to be used with said
diagram of the
subsecriber’s - statwn apparatus adapted for
use on the metallm circuit lines of the system.
In Fig. 2, A is a sectional view of the switch-

board shown in Fig. 1%, and A’ is a sectional

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

35

each as indicated by the line d e.
1 place as many boards in the central office

~as are found necessary or desirable in order

- connections.
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to properly answer the calls and make the
On each board is a suitable
switch for each line. Each switch has a con-
tact-spring which normally bears on an in-
sulated contact-point and has a contact-piece
insulated from the rest of the apparatus (ex-

cept by the connections as indicated) and is

adapted to receive a loop-switch plug and,
when the plug is inserted, to disconnect the
spring from the contact- p011:113 (on which it
normally bears) and connect the two con-
tact-pieces of the plug with the spring and
sald insulated contact-piece, 1espectwel§,

In Iig. 2, g g represent the springs of the
(iffer ent switches, 2t it the contact-points on

| which the springs normally rest, and 74 the

insulated contact-pieces of the swﬂzohes [l
are the switeh-holes, and a a are the rubber
strips on which the spring - jack parts are
mounted, as shown, and through the fronts
of which are the switch-holes//. These holes .
are adapted to receive the switch - plugs,
(shown in Fig. 3 and marked D D,) and when
a plug 18 mselted into a switch i1t operates 60
the switech, as above described. |

The insulated contact - pieces 7 5 of the

55

- switches which are used for metallie-circuit

lines should be so placed that a test-plug or
other switch testing device may be readily 65
applied tothem. Forthe single-circuit lines
I use test contact-pieces separate from the
line-switch contact-pieces and the holes, but
which may be adjacent to the holes. I use
one such test contact-piece on each board for 7o
each of such lines, and they are marked 7 @ |
in the drawings.

- Rin Fig. 21is a mechameal rheotome and
contains a clockwork-movement actuated by
a spring and an oscillating bar fixed to the
verge-shaft and st&nding-at_ right angles to
1t. A pairof contact-pointsisconnected with
the baror with the shaft in such a way that
their connection is alternately made and
broken with the oscillations. On the bar is
a sliding weight by which the rapidity of the
oscillations may be regulated. The pair of
contact-points are properly insulated and are
connected into the circuit, as indicated for
the rheotome. Instead oftherheotomeshown
any usual form of mechanical or electl ical
rheotome may be used. |

w and «x are calling- &nnunmatms, one for
each line shown and each located in the cir-
cult of its line at the board where its calls
are to be answered.

In the subscriber’s-station :;Lppa,mbus for
metallic-circuit lines, (shown in Fig. 4,) 1 is
the telephone-switch. 2 is the callmg—gener—
ator. 318 the receiving-bell, and 4is the sub-
scriber’s telephone. These parts may be the
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usual forms of apparatus and are connected
as shown or in other known ways.
ing-generator is, however, modified,
Now mdlcate

The wenemtm has an automatic devwe .
, (Shown in the figure) by which when the

The call-
as I shall

100
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crank is not in motion the wire of the arma- |

ture is shunted and the line is disconnected

from the ground at the subsecriber’s station,
and when the generator is turned or oper-
ated the shunt is automatically removed and |

~ the line is connected to the ground. The au-

1O

- 20

30

~ line-annunciator to a common ground wire or
connection for the lines of the exchange, in
which are the contact- -points of the rheotome.
All the contact-pieces 7 7 of the switches of a
single-circuit line are connected direct to--
n*ether and are connected to the ground, but

35
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line and marked line 2.
branches of the metalhe cireult 11ne are

~as follows:
through his station apparatus, which may be

tomatic device shown is a m0d1ﬁcat10n of a
form very. gener a,lly used, the modlﬁcatmn
being bubstantmlly in the arrangement of the

cont&ct points and the circuits connected
therewith.

~ment to the hub of the driving-wheel, a pin
in the shaft, which engages in “the V- slla,ped

It contains a V-shaped attach-

arra,nwemenb and a spring which presses
a,ga,mst the wh eel and brings the pin normally
in the center of the V alrann‘ement

described above.
1ngs represents a ground connection. |

Two lines, with the1r connections,are shown
i Kig. 2, one a metallic- elr(,ult line and
mar ked hne 1 and the other a single-circuit
'T'he two sides or

marked wire a and wire b. -
The circuit of the single - circuit line is
from the subserlbel s ground

of the usual style for such llnes, through the
pairs of contact-points succes&we]y “of its

switches on the several boards, going in each

case to the spring first, thence through its

the rheotome R should not be in the clremt
between them and their frlound connection.

- All the test contacb—pleces 7 1 of a single-cir-
- cuit line should ‘be connected toc-ether and

to the line, their connection to Lhe line being
between 1ts switches and theo subscriber’s
- station.

gle- circuit 11ne and 1ts switch parts and ap-—

- In Fig. 2 the connections of a sin-

| pa,mtus are as described above.

55

The circuit of a metallic-circuit line is as

_.'follows One side or branch of the line, say
wire ¢, is connected with all the contact-

piecesjyof itsswitcheson the different boards.
The other side or branch of the line passes

‘suceessively through the pairs of contact-

pieces g h of its switches on the different

~ boards, going in each case to the spring ¢ first,

- common ground wire or connection for the |
~ lines of the exchange, in which are the con-
The two sides |
or branches of the line unite at the subserib-

6o

thence through its line-annunciator to the

tact-points of the rheotome.

er’s station, and the subscriber’s-station ap-

N paratus is so connected into the _elrcult that

6¢

~ when the generator is operated the.ground
connection thereby established isbetween the -

~ wire of the armature and the contact-pieces
" 19 of the smtches of the 11ne

| The
~ contact’- points are &.ubsta,ntlally as shown
~ and as will produce the switching operations .
(> in each case in the draw- |
| -andmo1nsulatedcontact-pwce% mm’ mount— -

F .

loop-circuits into eircuit with the two plug
- contact-pieces m and m of the pair.

venient.

502,309

- In the operator’s cord system shown in Fig.
3, D D are a pair of loop-plugs with the dou-
ble flexible conducting-cords afttached to
them. 'Y 1s a looping-in switch for the pair

of plugs with cords, said switch having three

pairs of contact-pieceson which itsleversmay

| successively be placed in contact by the op-

erator. 7 is the operator’s telephone. B is
her calling generator or battery, and 2z is a
clearing-outannunciator for the pair of cmds

018 a metfﬂ plate connected with the ground,
on which the contact-pieces at the ends of the -
| plug-handles rest normally or when the plugs
-are not in use for switching.

Weights or similar devices may be used to
bring the plugs to their normal pOSlthHS on
the plate 0:

The plugs D D each con51st of a strip or
bar n of insulating maferial, as hmd rubber,

ed on opposite sides thereof.

The plugs are made to fit the switch-holes,

and when a plug is inserted into a hole to

| separate the contact-pieces of the switch

70
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which are normally in contact and connect

| the contact-piece m of the plug Wlth the
spring-lever g and the contact-piece m/' Wlth, |

the switch contact-piece j.
Kach contact-piece m hasan exiension alonﬂ'

the outer end of the insulating-strip or bot-
tom of the switch-plug handle that serves to

ground the contact when the plug is in its
normal position on the ground -connected

posite end of the. plug that is adapted to be

| Inserted into the switches, by means of which
an operator may readily bri Ing contact-piece

into contact with the test eontaut-pleees 179

of the metallic-circuit switches and the pieces

¢ ¢ of the single-circuit lines for testing.

05

[00

plate o, and also an extenswn along the op-

105 -

The two eontact—pleees m m of a pair of

plugs are connected through one conductor
of each of theirdoublecor ds tothe twolevers,
respectively, of the. 100p1nn'-1n switch. The
other contact-pieces m' m’ of the pair of plugs

~are connected thr ough the othe1 eonductms |
- of the cords.

B'is a testmﬂ‘-b&ttery in the loop -cireuit
with the operator s telephone. -

The operator’s telephone and the testmn‘-
battery are in one loop-circuit, the

110
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allmn‘— |
-generator is in another loop- cncmt and the'
clearing-out annuneciator is in a third loop-

120

eircuit, “and by means of looping-in switch Y -

the operator can at will loop either of these

I have only shown one pair of plugs and

“cords and one looping-in switch and clear-
. Toeach op-
| erator will be given as many pairs of plugs.

“with their Lorrespondmn' switches and an-
130
'Thelr connection with her tele- |

ing-out annunciator with them.

nunciators as will be found necessary or con-

phone and calling-generator will be evident

to those skilled in the art.

_.135'

The operation of the system is as followc.
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When an operator receives a call on the an-

nunciator of a line, she places one of a pair

of plugs in the switch of the line, and the
looping-in switch being. placed so that her

‘telephone is in circuit with the pair of cords

belonging to the plugs the telephone is in a
complete circuit with the subseriber’s-sta-

tion apparatus, and on listening she finds

out what subscriber’s line is wanted. She
then places the contact-piece m of the other
plug of the pair in connection with the test-
plece of the line wanted, (7 of the line-switch
for a metallic-circuit line and the test-bolt ¢
of a single-circuit line.) If theline tested is
notin use, by beingswitched at another board
a eomplete testing-circuit is established, as
will be hereinafter described, in which is the

‘rheotome, the operator’s telephone and her

testmﬂ'-battely, and she hears the make and
break of the rheotome in the telephone and
knows that the line is free. She then places
the plug in the switch of the line, and mov-
ing the looping-in switch so that her calling
battmy or generator 1S in circuit calls the
W@nted -She then moves the
looping-in switchso that the clearing-out an-
nuneclator is in cireuit and the two hnes are
connected for conversation. Should she on
testing not get the vibrations -of the I‘hGO-—
tome, she knows that the line is in use.” If

on the test being made, as above described,
the calhnfr-subscllbel s line is a single-cir-

cuit line, the circuit is from the subscmbel S
ground of the calling-line through the ecir-
(,11113 of the line to contactuplece m of the
switch-plug inserted into the line-switch,
thence through the cord conductor, opela-
tor’s ’relephone, and testing-battery then in
circuit with said pair of cords to contact-
piece m of the other plug, and thence to the
line tested (either to plece 7 of a metallie-cir-
cuit line or piece 7 if the line is a single-cir-
cuit line) and to ground through the rheo-
tome and she gets 1ts make and break.

In the case of a metallic-circuit line tested
the circuit to ground through the rheotome

" 1s through the line by way of the subscrib-

50
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er’s St&tl()ll and back to the central office,
and through the contacts ¢ & of the switches
of the llne to the rheotome, and thence to

ground. In the case of a smﬂ'le circuit line -
| the circult to ground thmun*h the rheotome is

to the line in the centr al fice and thence
through the contacts ¢ & of the switches of the
line to the 1heet0me and thence to ground.

If, however, the line tested is in use, this
f}'wund connectmn through the 1heotome 1S
b1 oken at the pair of contacts g h of theswitch
used and she does not get its operation.

If the calling-subser 1bel s line isa metallic-
circuit line, the test-cir cultisfromthe ground
eonneetmn of the pair of cords used to contaet
m' ot the plug inserted into the line-switch,
thence through the line by way of the stub-
scriber’s station to contactm of that plug, and
thence through the cord connected with the

contact-piece, the telephone, and the test-bat- | 100p -plug, the two contact -pleces of thh are

o

tery to the line tested, and thence to ground
through the rheotome,as heretofore described
for Lhe tested line.

The switching-circuits may be tr ﬂ,eed as fol-
lows when a pair of plugs are in the switehes
of two lines: When t"le lines are -single-cir-
cuit lines, the circuitis from the subscriber’s
ground of omne line through the line and the
plag-pieces mm and the cord conductor con-
nected to them to the other line and thence
to its ground. When one lineis a single-cir-

euit lme and the other a metalhc—mrcmt line,

the circuit is from the ground of the snwle-—
circuit line, through the line, the plug-pieees

m m,and the cords connected to them, and the

contact- -spring ¢ of the switch of the met&lhe-
circuit line used, thence through the line and
back to contact-piece 7 of the swﬂzeh, and di-

rect to ground.
W’hen both lines are metallic-circuit lines,

the circuitis, say, from one branch of oneline
to contact-piece m of the plug in its switch to
contact-piece m of the plug in the switch of
the other line, thence through the circuit of
this line to contact m' of the plug in its switch
and to contact m' of the other plug, and to the
other branch of the first-mentioned line.
The object of the ground connection or

plate- o and the construction of plugs by

which the pieces m m are grounded when the
plugs are not in use is to obtain a complete
circuitthrough the operator’s telephone when
only one of the switch-plugs isin aline-switch,
either single or metallic-circuit switch, and
thereby enable the operator to hear anyorder
which may be given on aline which has called.
It is evident that when a switch-plug is in
the switeh of any line, the line is disconnected
from the common ground wire or connection
in which is the rheotome, and that when the
plug is withdrawn from the switch the line is
connected to such ground connection.
It is fmlso,ewdent that when a metallic and
a ground circuit line are connected together,

thus forming a complete circuit, of which the

ground is a part, the connection at the central
oﬂlce is direct to ground—that is, it is not
through a 1heotome or a 1651813&1109-(,011 or

70

8o
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105

110

115

thlouwh other form of apparatus which re-

tardsorimpedes thetelephone-currents which
are sent over the circuit. |
I claim as my inventionand desire to secure

by Letters Patent—
1. In a telephone-exchange system, multi-

120

pleswitchboards, a smgle-eu cuit line ground-

ed atits outer end a switch on each bomd for
sald line, each SWItCh containing a pair of

| contact pomts Or pleces nor mally 1n contact,

and a third contact-piece insulated from the
rest (except by the circuit connections) the
line passing successively through said pairs
of contact-points of its %Wltches, and thence
to a ground wire or connection in which is
a 11160130]116, said normally-insulated contact-
pieces of its switches being also connected to

ground but not through a rheotome, and a

125

-130'
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connected to the two sides or branches of

metallic-circuit line, said plug being adapted

to be inserted into one of the sw1tch holes
and when inserted to disconnect the pair of

contact-points which are normally in contact

and connect the two contact-pieces of the
plug, one with said normally-insulated con-
tact-piece of the switch and the other with

that contact-piece of the pair which is then
connected with the line, in combination with ‘
| to one side of the switch-hole of the line and

test-bolts for the line, one on each board,
each apart from the switch-hole of the line
and connected to the line, test receiving in-
struments, one at each board, each instru-

ment belng grounded on one side but not
through a rheotome and connected on its
other side to a switch testing plug or device -
~adapted to be brought into ‘connection with
the test-bolt at its boa,rd and a battery in .

the test-circuit thereby estabhshed substan-
tially as set forth.

2. In a telephone-exchange system, multi- .

- ple switchboards, a telephone-hne, a spring-

25

Jack switeh on eaeh board for said line, each
swwch containing a pair of contact- pomts |

4 - 592,309

a | which are normally in contact and a third

contact-piece which is placed along the sur-

face of the switch-hole, said line D&SblIlE,', sue-

cessively,through said’ pairs of contact-pieces

of its switches a,nd to a ground wire or con-
nection in which is a 1heot0me and said third

contact-piece being also eonnected to the
ground but not thr*ough a rheotome, in com-
bination with test-bolts for each line on each
board, each bolt being placed apart from and

connected to the line, and test receiving in-
struments, one at ea,c,h board, each gr ounded
On one 81de and connected on its other side
to a test plug or device, adapted, at the will
of the operator to be broughtinto connection
with the test-bolt at its bomd and a battery

In the test-circuit thereby estabhshed, sub-

stantially as set forth.
In testimony whereof I have hereunto sub-

seribed my name.
MI-LO G.' KELLOGG.-.

Wltnesses
IFRANCES D KELLouG
LeroYy D. KELLOGG.
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