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France March 25,1890, No. 204,565,

To all whom it may CONCETR:

Be it known that I, Miro G. KELLOGG, Of
Chicago, in the county of Cook and State of
Illinois have invented certain new and useful
Impr ovements in Multiple Switchboards for

Telephone- }Lwhanﬂ‘es of which the following

isa f ull, clear, concise, and exact deserlptlon
1eference bemn had to the accompanying
drawings, forming a part of this specification.
The invention herein deseribed and claimed
is in part comprehended in the foreign pat-
ents granted to me as follows: In the King-
dom of Great Britain, No. 4,699, dated Mar eh

25, 18950, and in the Republic of France, No.

204,565, dated March 25, 1390.
My invention is related to the telephone-

exchange system deseribed in my Patents No.
424, alO dated March 25,1590, and No. 427,087,

| dated WIay 6, 1890, and also £0 apphc&tlon Se-

rial No. 349, Oﬁi filed March 24, 18950.

1t 1elﬂtes 3150 to a metalllc 0110111’5 tele-
phone-exchange system.

In sald appllcatlon Serial No. 345,004, the
lines of the exchange are divided 111130 four
classes or divisions md the switehboards of
the exchange are divided into four classes to
correspond. Each line of one class is pro-

vided with a switching device on each board

of one class and on one board of each of the
otlier classes. Ifach line of the second, third,

and fourth classesis connected to each board

of its own class of boards and to one board of
each of the other classes. Ior each sub-
seriber’sline are four polarized annunciators,
placed in the four classes of boards where the
line has switehing econnection, and also a spe-
cial calling wire or cireuit. Two of the an-
nunciators are connected in opposite polarity
in the normal line-circuit and the other two
annunciators are connecied in opposite polar-

ity in the special calling wire or circuit of the |

line. The calling-generator at the sub-

- seriber’s station has commutator devices and

50

keys or switches whereby the subscriber may

at will send a eurrent to either circuit, so as
to operate either annunciator. |

" Inthe invention which Ishall now de&,m ibe
the lines and the switchboards are divided
into four classes and are connected in a man-
ner similar to that desceribed above for the

he has smtehlnw connection.
however, I do not 1equ1le the special calling-

othel system. For each line ELISO there are
four polarized annunciators, connecied with
switeches and apparatus so that the subscriber
can, at will, call at a board in each class where

In this system,

wire for each line in order to make the re-
quired calls, but for the purpose of calling I
use the two branches of the metallic cir emt
as will hereinafter be described.

In the accompanying drawings, illustrating
my invention,Figurel 1epresentb afront view
of a section of one of the switchiboards. Fi 1o,
2 shows a complete diagram of the main- 1i11e
central-office appmmtus circuits, and connec-
tions of the system, with four classes or divi-
sions of boards and two lines and their neces-
sary central-office apparatus, oneline foreach
class A and C of lines.
the calling-annunciators used at the central
otfice. I‘w‘ 4 shows a retardation-coil which
may be used for each line. Fig. 5 shows in
diagram a subscriber’s-station appmaﬁw to
be used atthe subscriber’sstation of eachline.
Fig. 6 shows an end view of the calling-gen-
erator shaft of the subseriber’ 'S- station : appa-
ratus with two commutator-springs, one bear-
ing on each side of the shaft. I*in‘ 7 shows
in dlaﬂ‘r am an operator’s cord sy stem or a]-
palatus to be used at the boards.

G in each case represents a ground eonnee*
tion. |

In Fig. 2, A" A? represent the two boards of
one ela%s of boar ds; B’ 3%, the two boards of
a second class; C'C4, the two boards of athird

class, and D’ D? the two boards of the fourth

class of boards.

The four classes of boards are mdmated by
the letters A, B, C, and D, respectively, to
correspond. Each board is shown in a sec-
tional view of a section of its board, as mdl—
cated by the line d e in Fig. 1

For convenience in deswnatlon I c&ll one
class of lines ‘‘class A,” a second class ““class
B,” a third ‘‘class O,” and the fourth ‘‘class

D?” of lines, to correspond with the designa-

tions of the different classes of boards. 'Lwh
line of a class is indicated in the exchange
catalogue orlist and elsewhere by the letter or

| deswnwbmn of its class—as, for instance, one

Fig. 3 shows in detail
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line is designated ¢¢324,” another 3658,
third ¢ 3’76‘EJ ” and a fourth ¢eq4b. 7

The pecuhar designations of the various
classes of boards and lines and of the lines in
each class are immaterial so long as the divi-
sion is made and the dlstmctlon kept up.

Each line of one class—class A, for exam-
ple—hasaspring-jack orother smta,ble switch
on each board of class A of boards and on
one board of each of the other classes.

class I3 and on one board of each of the other
classes. Each line of class C has a switch on
each board of class C and on one board of
each of the other classes.  Each line of class

- D has a switch on each board of Llass D and

20

30

on one-board of each of the other classes.

Each of the switches, asshown, has a con-
tact-spring which normally bears on a con-
tact-point, but is separated from the point,
while a switeh-plug is inserted into the switch
and has a third or insulated contact- -plece in-
sulated from the rest, except by the circuit

. = 1 L]

connections.

a test-plug can re&dlly be applled to it and

so that one of the contact-pieces of a 100p--'

switch plug inserted into the switch will form
connection with it. The switches are adapted
to receive the loop-smtch pluﬂ s shown in Fig.

7, and when a plug is inserted into a SWlteh

- 1t raises the letch-Sprmn' from the contact-

35

40

contact-pieces.

point on which it normally bears and the two

contact- -pieces of the plug form connection
with the spring and said third or msul&ted

contact-piece of the switch, respectively,
g.g are the contact—-sprmﬂ's of the switches,

T h the contact-points on which the springs

normally bear, and 74 their third or 1nsulated

shape substantially as shown, on which the

- metal parts of the switches are mounted and

45

through the fronts of which are the switch- |
| holes Z L.

- plugs and cause them to operate the smtches

as 1ndle&ted

-------

| _ﬂ,lld in detail in FI”‘ 3 are polfwwed annun-
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Go

clators of ]mown eonstl uction. KEachannun-

ciator responds or indicates a call w hen an.

electric current of one polar ity passes through

through it.

1S loc"z,ted at that board of the class of boards
on which the line has switches at each board

the boards of the other classes where the line
has its switches and where also its ealls are
to be attended to.

W W are ret&rd&twn-eoﬂs one for each line
of the exchanwe These COllb consist each of
two spools or hehees of insulated wire, each

'surloundmﬂ' an 11'-011 core, and the two emes

KEach
line of class B has a switch on each board of

This thlrd or insulated contact-
piece is placed along the switch-hole, so that

These holes are rectilinear and are
adapted to receive and guide the switch-

a b are rubber stri ips, of the |

| tofore described.

{ plugs and eords.
One of the four annuncmtms for each line
| and insulates the various parts.

| contact-springs.
where its calls are to be answered, and the

other annunciators of the line are. loea,ted at

[ # 7', as will be described.
| which passes through the frame d.

h

Wlll be described.

is connected to all the contact-pieces 7 7
i theswitchesof theline onthe different boards.

| 1heotome

592,364

bars of iron. The. coil_s of a retardation-coil

are conneéted together in such a direction as

to magnetize in the same direction the closed
ma,ﬂ'netw circuit made by the ir 011 pleces of
.the coil. |

- Risanelectricrheotome or cir cult breaker,
which may be of substantially the form shown

or of other forms by which an electric cireuit

may be alternately made and broken. In the
rheotome shown there may be a gear-move-
ment actuated by a spring w hlch in its op-
eration alternately makes and breaks the
connection between two 1nsulated contact-
points.

The metallic-circnit lines are connected to

the central-office switchboards and appara-

tus as follows: One side or branch of a Ime
of

It afterward passes successively through two

of the polarized annunciators of the lme and

then passes through the circuit of the insu-
lated wire of the 1etardatlon coll of the line
and is then connected to the ground, (but the
rheotomeshould notbein th1s n*round connec-

| are connected at their two ends by cross-

"0

75

30

Q0

tion.) The other side or branch of the line

- passes normally successively through the

several pairs of contacts g & of the swnch-

“boards of the line on the different boards,

passing in each case to the spring first and

‘then successively through the circuit of the

other two polarized annunelatms of the line
to one of said insulated contact-points of the
The other contact-point of the
rheotome is connected to the ground. The
two annunciators in the circuit of each of the

| branches of the line, as above described,

are so connected into their ecircuit as to be

In the operator’s cord system shown in
IFFig. 7, D D are a pair of loop-switeh plugs
adapted to be inserted into the. spring-jack
switches of the boards, and when a plug is
inserted into a switeh it operates it as here-

lated conductors of a double or loop flexible
switch-cord.

tact-pieces. -

I1 1s the switching device for the pair of
Thls switching device has
a rubber frame (marked d) which supports

1, 2,and 3 are contact-points
located and msulated substantially as shown
and which form connection with the Springs
g is a sliding rod
It ter-

minates at one end in the knob e, which is
placed in a convenient position for the oper-
ator to manipulate to draw the rod in and
out.to carry on the switching operations, as
n 0 p 1s an irregularly-

The two contact-pieces
| of each plug are connected to the other ap-
| paratus, as will be described, by the two insu-

% 1s the rubber insulation of

-the plug, and s s" are its two msulated con-
its circuit, but will not respond or mdlc&te |

“when'a current of the oppos&te polarity passes |

100

| O

“actuated or operated by a current of the op-
“posite polarity passmﬂ‘ through them.
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shaped rubber piece placed at the end of the
rod ¢. The different sections or divisions of
the rubber piece are marked n o p, respec-
tively, as indicated. The rod ¢ carriesthem
inits reciprocating movements, and they may

altogether be called the ‘‘commutator-piece”

of the switch. All its parts are constructed,
insulated, mounted, and adjusted to perform
the smtchmn opemtlons I shall describe.
The button e and the piece p furnish shoul-
ders or stops for the commutator-piece, which
limititsinward and outward motions. When
the commutator-piece 18 pushed 1in until its

outer stop is against or close to the standard

of the frame, the springs f /' rest on plece

p and are insulated from contact-points 1, 2,

and 3.  When the commutator is pulled out
to its central position and the springs rest on
o, spring 7 is in contact with piece 3, and f’
isin contact with 1. When the commutator-
pieceis pulled still fartherontand the springs
rest on n, f is still in contact with 3, and '
(having pﬂssad from contact with 1) connects
with 2.

k is a two-point key the points of which
are normally in contact but are open while
the operator depresses the key-lever. ¢isthe
operator’s telephone; S, her calling-genera-
tor; S’, her test-battery, and w a resistance-
coil. Each operator hasone of each of such
parts. -

v 1S a4 clearmmant annuneciator which may
be non- polm*ued and operated by a current
of either polarity. There is one such an-
nunciator for each pair of cords.

- The connections of the operator’s cord-sys-
tem are asfollows: The two contact-plecess s
of the pair of plugs are connected together
by means of a flexible conductor of the pair

of cords, and their clearing-out annunciator

may be placed in the circuit, as shown. The
other two contact-pieces of the plugs s’ s"are
connected by the other conductor of the
cords. The two cord-circuits which connect
said pairs of plug contact-piecesare connected
to the springs f f', respectively, spring 1 be-
ing in connection with s’ s'. Contact-pieces

2 and 3 are connected together through the

operator’s telephone and resistance-coil, and

1 and 3 are connected together through her
mlhnmn‘enemtm" and the contact- pomtq of
her key The test-battery is grounded on

one side and connected on its other side to

the circuit which connects the telephone and
piece 2.

Each operator has as many pairs of sw1tc]1-

plugs and cords, with their sw1tehmfr devices
and clearing-out annunciators, as she may
need for her work, and they are connected to
herspecial apparatus substantially as shown
and described. The cords should be long
enough so that she can reach any switch at
her board, and the apparatus should be con-
veniently mounted for her work.

The commutator-piece of the switehing de-

vice stands normally, or when its cords are | armature-shaft is connected to one of Lhe

paratus are

not in use for switching, in i1ts outer p051t1011
so that the Sprmﬂ's rest on n

In the subsecriber’s-station appm"&tus shown
in Fig. 5, 4 is the telephone-switch. 5 is the
signal-receiving bell. 01is the calling-genera-
tor. 7 is the subsecriber’s telephone. 8388
are calling-keys, and 9 is a clearing-out
switch.

The calling-generator 1s a usual construc-
tion of telephone calling-generator modified
as follows: There is an insulated contact-
piece on the armature-shatft which is a half-
circle and to which one end of the armature-
coil is connected. The remaining part of the
circle is an insulation, as shown. There are
two stationary springs which bear on dia-
metrically opposite parts of that part of the

shaft of which the insulated piece is a part
| and which in the movement of the armature
‘alternately make and break connection with

said insulated contact-piece. Theseinsulated
contact-springs are so placed in relation to
the armature that one of them is connected
with said insulated piece on the shaft when
a current of one polarity is generated in the
coil and the otherisconnected totheinsulated
piece when a current of the Other polm*lty is
oenerated.

The calling-keys 83§53 are thl ee-point keys,
having one pomt on which the key-lever nor-
mally bears and another point normally insu-
lated from the lever and with which the lever
comes in contact when 1t 18 pressed or oper-

ated by the subsecriber in calling.

The clearing-out switch 9 18 the usual hand-
switch employed to switch a telephone from
one circuit to another. It contains a recip-
rocating block carrying three conducting-

plates p ¢ wu, insulated from one another.

Upon plate p normally rests a pair of con-
tact-springs m m, while upon plates ¢ and «
rest pairs of contact-springs n n o o, respec-
tively. 'The reciprocating block with its
parts is held normally in the position shown
by a spring.
in the reciprocating block, m m are out of con-
tact with plate » and are in contact with

‘plates g u, respectively, and said plates g u

are out of contact with springs o o and are
in contact with springs n n, l‘espeetwely
The circuits of the sub.scrlber s-station ap-

follows: One side or branch of the line is con-

nected through the pairs of contact-points
normallyin contact of two of the calling-keys,

passing in each case to the spring first, and

then passes through the pairs of contact-
points normally in contact of the two other

keys, passing in each case to the point first.

When the subscriber presses

substantially as shown and as
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It then connects with the other side or branch

of the line. The line is separated at a point
which is in the circuit while the telephone is
on the switeh, and the two ends are connected
to the two springs m m, respectively.
of the springs which bear , a8 described, on the

One

130
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springs n and the other spring nis connected | When a subscubsl wants to converse w1t11

to the other side of the armature-coil than |
that to which the insulated contact-piece is

connected. This last spring n bears on plate

¢, and the spring o, which also bears on this
plate, is connected to the ground. The two
keys whose connection with the line-circuit

was first described have their lower contact-

points (those on which the levers may be
pressed by the subscriber) connected to the

- two contact-springs, respectively, of the call-

ing-generator, and the lower contact-points

- of the two other keys are also.connected to

20

the two springs, respectively. The connec-

‘tion between two of said contact-points and
.one of said springs is made through the con-

tacts and connections of switch 10 as shown.

The lines are normally dlseonnected from
the ground at the subscriber’s station, but
one bmnch is grounded through the csllmﬂ-
generator when a subscriber presses on any
of his calling-keys. The telephone-switch
connectionsare such thatthe calling-keysand
the clearing-out switch are not switched or
shunted from the line whﬂe the telephone 18

~on the switch.

It will be seen: fl ‘om the dmwmws and the

“description above given of the conneetlons

- 30

~and operates his

35

and the construction of the apparatus that
when a subscriber presses on one of the two

keys whose connection was first described
calling generator one side
or branch of the line will be disconnected
from the other and have a calling-current of

one polarity sent over it, and when the other

key of the pair is pressed and the generator

- operated a current of the opposite polarity

~will go. to the circuit of that branch.
'clrcmt is from the subsecriber’s ground con-

_ .40

" The

nection to conta,et-slarmn* 0, t.henee through

contact-plate to spring n, thense through the
“armature-coil and spring of the genemtor to

- the 'eontsct-point of the key connected with

45

50

55

60
- respectively, to correspond with the four

the spring and the key-lever to the branch of
the line, and through its circuit and that of

the annunemtors connected 1In circult with it
to the ground counection of the branch here-

tofore described as beingat the central office.

The subsecriber can therefore at will operate

either of thetwo annunciators connected into
this branch. :Inlike manner he can by oper-
ating his generatorand pressing on one or the

'other of the other keys operate either of
the annunciators connected in circuit with

the other branch of theline. The subsecriber

can therefore at will cause. any of his an-
nunciators at the eentml o)
a call.

I prefer to mark and deswnate the four
keys of a subscmbersstatwnA B, C,and D,

classes of boards at which respectively are
the annunciators which they operate. Key

A 1is the one which operates the annunciator

in class A of boards, key B that which oper-
ates the annunciatorin class B of boards, &ec.

| ator.

“ance-coil.

lCG 1o mdma,iﬂ.

any other, he finds in the exchange-list the
number .:;md designation of the hne wanted.

If theline wanted belongs to class A of lines,
he presses on key A and operates his gener-
If to class B, he presses on key B. If

to class C, he presses on key C, and if to class

D he presses on key D, each time operating

his generator. He ther eby calls an operator

located at a board where both he and the sub-

scriber wanted have a line-switch. The oper-
ator on observing the indication places one
plugot a pair of hsl switch-plugsin the sw:ttch

of the line in such way that its contact s’ con-
‘nects with contact j of the switch,
telephone is thereby included in a closed Cir-

and her

cult with the line, and she can by conversa-
tion find out what hne 1s wanted. The circuit
1s completed by the cord used, the contact-

springs 7 f', connected to itsﬂe:xible conduc-

tors, and- contact-pieces 2 3, which are con-
nected to the two sides of the telephone.
When she finds out tht line is wanted, she
places contact-piece s’ of the other plug of the

pair on theé third or insulated contact-piece
~of the switch of the line wanted.
tested is not switched at any board, a test-cir-
“cuitis complete from the ground through the

If the line

test-battery and Opelatm s telephone to the

line, through the circuit of the line and the
pairs of contset—pomts of i1ts switches on the
‘several boards, and thence to ground through
‘the Iheotome, and the opels.tm will distin-
‘guish in her telephone the make and brealk of
‘a rheotome in the circuit, and will therefore
knowthatthelineis notsmtehsdatanyhoald .
She then places the plug in the smtch of the
line tested so that the plug-contact s’ connects
- with the contact 7 of the switch, and both lines
(then disconnected from their ground con-
‘nection through the rheotome) are connected
into a met&lhc circuit, and this circuit is
- bridged at the central ofﬁce by a cireuit which
eonta,ms the operator’s telephone and resist-
_ She then pushes the commutator- =
| plece of the switching device so that the
-springs rest on the piece o when spring f s

-still in con:
In contact with piece 1.
‘tallic circuit is thereby estabhshed which
“contains the calling-generator, and a calling-
current will pass, in split cmrent to the cir-
cuit of the two lines and operate the signal-
‘bell of the subscriber wanted.
then presses the commutator-piece so that
the springs rest on p, and the two lines are in
a metalhc circuit which is not bridged by
-either the operator’s telephone or ﬂ'enelatm
-and with which neither of them is eonnected

If at any time the operator desire to listen to
‘the circuit of the lines to determine whether
conversation is finished, she presses on her
‘key k& so as to open its contacts, and while
‘the key is in that position pulls the commat-
tator-piece of the switching device to the po-
‘sition where the springs rest on points 2 and
The operation of the system is as follows: | 3.

lact with piece 3 and spring 7’ is
A bridge to the me-

The metallic circuit is thus bridged by

- The 0pemt01 |
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her telephone and resistance-coil and she can |

hear any conversation which is passing over
the cireuit. The resistance-coll prevents an
undue amount of any telephone-current from

of the key is to prevent a generator-current
from passing to the metallm circuit while the
springs are passing over piece o. If when
the test was made as deseribed the line had
been switched at any board, the circuit of the
line to the rheotome would have been open at
the pair of contact-points of the switeh used
inswitching, and the operator would nothave
distinguished the make and break of a rheo-

tome, and would thereby know that the line

was already switched for use.
The operator at any board can only test the

lines of the exchange which have switches lo-

cated at her board. She has no need to test
any of the other lines.

When the subseribers are through conver-
sation, either one can press on his clearing-
out switch and at the same time operate his

calling-generator. By such operations the
oener E—lt(}.l is cisconnected from its ground
connection and is looped into the wetallic
circuit of the two lines. A calling-current
will thereby be directed through the circuit,
which will operate the clearing-out annunci-
ator which 1s included in the circuit and no-
tify the operator who made the connection
that the subscribers wish to be disconnected
or cleared out. Theconnections to the lines
having been made as hereinbefore required—
viz., so that the plug-contacts s’ are in con-
nection with the switch-contacts 7—the two
branches of the line which are permanently
connected to the office ground through thelr
respectiveannunciators and retardation-coils,
as described, are thereby bridged or shunted
by a circuit which consists of one stde of the
cord-circuit merely and does not contain the
clearing - out annunciator. This bridge or
shunt-circuit is of so small resistance that
when & clearing-out signal is made as de-
scribed there will not enough current pass
around through the four annunciators and
theretardation-coilsin the permanent ground
connection of the two lines to operate any of
these annunciators.

In this application I use the expressions
““bridge” &11(1 ‘“cross-connect” with refer-
ence to a metallic circuit to desecribe a con-
aection from one side or branch of the cir-
cuit to the other side or branch of the circuit,
and an instroment in a bridge or cross-con-

necting circuit 18 not in the d]_reet metallic

Cir cmt but isinacircuit which bridges across
the two sides or branches of the meta]hc CLI'-
cuit.

It will be seen, asindicated, that when two

subscribers are connected together for con-

versation the cirenit is connected to the
oground at the central office through the per-
cround connection of each Iline
through the annuneciators and retardation-
coils. The use of the retardation-colils is to

passing through the telephone, and the use

' the other clasqeq swnalm

] |

prevent or minimize the effect on the circuit
which might arise from other metallic cir-
cuits, which may also be in like manner con-
nected to the ground. The annunciators
themselves offer a retardation to such an ef-
fect, and the use, size, and character of the
special retardation-coils will depend on the
construction and condition of the other ap-

paratus and the circuits of the exchange.

Incidentally the retardation-coils afford a re-
sistance which will decrease the amount of
calling-current which will pass through the
annunciators connected with them when the
clearing-out signal is sent 1n.

The divided switechboard system herein de-
scribed and claimed may be practiced with
other methods of clearing out than that here-
in claimed—as, for instance, the clearing-
out annunciator in the plug-cords may be
omitted and the central-office operator may
listen in to ascertain when two connected
subsecribers have finished conversation.

Iclaimas my invention and desire tosecure
by Letters Patent—

1. Inatelephone-exchangesystem,the com-
bination of metallic-circuit telephone-lines di-
vided into four classes, the switchboards di-
vided into fourclasses, one class of boards for
each class of lines, each line having a switch
on each board of its class and on one board
of each of the other classes, and switching ap-
paratus whereby the operator at any board
may connect together any two lines which
have their switches at her board

tially as set forth.
2. Ina telephone-exchangesystem,the com-

bination of metallic-circuit telephone-linesdi-
vided into four classes, the switchboards di-
vided into four classes, one class of boards
for

board of each of the other classes, and con-
necting apparatus whereby the operator at
any board may connecttogether any two lines

“which are connected to hel board, substan-
tially as set forth. | |
- 3. Inatelephone-exchange system, the com-
“bination of metallic-cirenittelephone-linesdi-
vided into four classes, the switchboards di-

vided into four classes, one class of boards for
each class of lines, each line having a switch

on each board of its class and on one board

of each of the other classes, signaling appa-
ratus whereby any subscriber may at will sig-

‘nal to a board in each class of boards where

his line has a switch and switch-connecting
apparatus whereby the operator at any board
may connect together any two lines which

havetheir letChG‘a at her board, substan Lml] 4

as set forth.

4. Inatelephone-exchangesystem, the com-
bination of metallic- 011‘011113 lines divided into
four classes, the switchboards divided into
four classes, one class of boards for each class
of lines,

board of its class and to one board of each of.
apparatus where-

, Substan-

each line being connected to each
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by any subsetlber may. at will

where his line is connected and switch-con-

necting apparatus whereby the operator at
any boa,rd may connect together any two lines -

which are connected to her board substan-
tially as set forth. S
5. In a telephone-exchan. gesystem, the com-
blnation of metallic- mremt lines dlwded into
four dasses the switchboards divided into
four classes, one class of boards for each class

of hnes ed,e]l line having a switch on each

board of its class and on one board of each of
the other classes, and each branch of each
line being normally grounded at the central
office, four polarlzed annunciators for each

- line, one being located in each class of boards
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and at a board where the line has a, switeh,

two annunciators being connected in oppOSIte_
polarity in one branch of the line and the

other two bem gconnected in opposite polarity

in the other braneh of the line, electric call-

in g apparatus and switches at each subserib-
er’s station whereby-the subsecriber may at

will send a current of either polarity into a

circuitfrom the ground throu ogheither branch
of -the line to its office 0‘1‘01]1“1(1 and switch-

connecting apparatus Whereby the operator |

at any boa,r'd may connect together any two
lines which have their sw1tches at her board,
substantially as set forth.

6..Ina telephone-exchangesystem, the com-
bination of metallic- clreult lines divided into
four classes, the switechboards divided into
four classes, one class of boards for each class
of lines, efwh line being connected to each
board of its class and to one board of each of
the other classes and each branch of each line
being normally grounded at the central office,
four polarmed annunciators for each line, one
being located at each class of boards and at
a boa,rd where the line has a switch, two an-
nunciators being connected in oppomte PO-
larity in one bmneh of the line and the two
other annunciators being connected in oppo-
site polarity in the other branch of the line,
electriccallingapparatusand switchesat each

subsecriber’s statwn whereby the subseriber

may at will send a current of either polarity
into a circuit from the ground through either
branch of the line to 1ts office ﬂ‘round and.
switching apparatus whereby the opemtor at
any board may connect together any two lines
which are connected to her board, substan-
tml]y- as set forth.

7. In atelephone-exchange system the com-
bination of metallic-circuit lines divided into

two classes the switchboards divided into

two classes, one class of boards for each class
of lines, ea,eh line having a switeh on each
board of its class and on one board of the
other class and each branch of the line being
normally grounded at the central office, two
&nnuncmtors for each line, one being located

in each branch of the lme and at a board in

each of the two classes of boards and at a
boa,rd where the line has a sw1t(,h and one of

signal to a | the annunciators of each line being perma-
board in each class of boards and to a board

nently in connection with its line, a calling-
generator at each subscriber’s station a,nd
grounding switches or keys at each subserib-
er’s Statlon whereby the subscriber may at

will ground either side or branch of his line

with ]_llS generator in the circuit between such
ground and the normal office ground of such
branch. | -

8. Inatelephone-exchangesystem,the com-
bination of metallic-circuit 1111@,8 divided into
classes, the switchboards divided into classes,
one class of boards for each class of lines, each
line having a switch on each board of its class

‘and on one board of each of the other classes

and each branch of the line being normally
orounded at the central of 1ce, two annun-

Lmtors for each line, one being loeated in each
branch of the line, and at a board in each of
two classes of boards, and at a board where
the line has a switeh and one of the annun-

70
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ciators of each line being permanently in con-
QO

nection with its line, eleetme_ calling appara-

tus and switches at each subseriber’s station
whereby the subscriber may at will operate
either annunciator and switeh -
apparatus whereby the operator at any board
may connect together any two lines which
have their SWItChe‘% at her board, Subsmn—
tially as set forth.

9. In a telephone-exchange syqtem two me-
tallic-céircuit lines, each extendmﬂ* from its

subseriber’s St"ttlon to the central ofﬁee two
ground connections at the central oﬁﬁce for

:;mh line, one foreach branch of the line, and
two annuncmtors for each line, one in eaeh
of said ground connections, of W]llCh one is a
perm anent connection, in combumtlon with
switching apparatus at the central office to
connect said lines into a closed metallie cir-
cuit which does not contain the line-annun-

clators, contacts at each subscriber’s station

to at w111 ground either branch of the lme,
and the qubscrlber s calling-generator in cir-
cuit with either branch thus ﬂ'rounded

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

tallic-circenit line and two annunciators for
sald line at the central office, in ground con-

nections to the two sides or bmnches of the
line, respectively, and one of them perma-

‘nently connected with the line, in combina-

tion with two keys at the subseriber’s station
for said line, each key having a lever and a
contact- pomt with which the lever 1Isnormally
in eontact and another contact-point -with

which the lever may be brought into contact

when pressed from its first- mentioned point,

one side or branch of the line being connected

to one lever and the other side or branch of
the line being connected to the other lever

and the two ﬁrst mentioned contaet-pomts_

being connected together, and a calling-gen-
emtor m"ounded onh one side and @onnected

~on 1ts O‘the,r side to the two other contact-

points of the keys.
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11. In a telephone-exchange system, a me- '

tallic-ci 1‘(3111{311 ne having two 31des orT bmneh eS
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each connected to spring-jack contacts at
ice, one side or branch of which is

switched or unswitched there and the other
side or branch of which is connected to two
or more multiple switchboards and is nor-
mally grounded at the central office, in com-
bination with switching devices at each board
by which the line may be connected 1n me-
tallic eircuit with another line and salid sec-
ond-mentioned or normal ground connection
is then broken, substantially as set forth.

12. In a telephone-exchange system, a me-
tallic-circuit linehaving two sides or branches
cach connected to spring - jack contacts at
central office, one side or bmnch of which 18
orounded at the central office whether
5w:1t(3hed or unswitehed there and is connect-
ed to two or more switchboards and the other
side or branch of whiech is normally grounded
ce and is conneeted to the
same switchboards, in combination with
switching devices at each board by which the
second or normal ground connection may be
broken and the two sides or branches ¢f the
line connected with the two sides or branches
respectively of another metallic-eircuit line,
substantially as set forth.

13. In a telephone-exchange system, a me-
tallie-cireunitline having twosidesor branches
each connected to spring - jack contacts at
central office, one side or brmmh of which is
grounded at the central office through an an-
nunciator whether either sw1tched or un-
switeched there and the other side or branch
of which is normally grounded at the cen-
tral office, in combination with switching de-
vices by which the second or normal ﬁwund
connection may be broken and the two sides
or branches of the line connected with the

two sides or branches respectively of another

metallic-cireulit line but with said annunecia-
tor not in the metallie circuit thereby estab-
lished, substantially as set forth.

14, In a telephone-exchange system, a me-
tallic-circuit line having twosides or branches
each connected ‘to spring - jack contacts at
ice, one side or branch of which 1s
crounded at the central office through a re-

tardation-coil whether either switched or nn-
switched there and the other side or branch
of which is normally grounded at the central
office, In (3011113111&131011_ with switching devices
by which said second or normal ground con-
nection may be broken and the two sides or
branches of the line connected with the two
sides or branches respectively of another me-
tallic-cireuit line but with said retardation-
coll not in the metallic circuit thereby es-
tablished, substantially as set forth.

15. In a telephone-exchange system, a me-
tallie-circuitline having two sides or branches
each connected to spring-jacks at central of-
fice, one side or branch of which is grounded
at the central office through an annunciator
and a retardation-coil whether eitherswitched
or unswitched there and the other side or

1

bmneh of which is normally grounded at the
central office, in comblrmtmn with switching
devices by which said second or normal
oround connection may be broken and the
two sides or branches of the line connected
with the two sides or branches respectively ot

another metallic-circuit line but with said an- -

nunciator and retardation-coil not in the me-
talliec cirecuit thereby established, Snbbt‘m-
tially as set forth. |

16. In a telephone-exchange system, a me-
tallic-circnitlinehaving two sides or branches
each connected to spring-jacks at central of-
fice, one side or branch of which is grounded
at the central office through an annuneciator
whether either switched or unswitched there
and is connected to two or more multiple
switchboards and the other side or branch of
which is normally grounded at the central of-
fice and 1s eouueetbd to the same boards, 1n
combination with switching devices at each
board by which said second or normal ground
connection may be broken and the two sides
or branches of the line connected with the
two sides or branches of another metallic-cir-
cuit line but with said annunciator not in the
metallic eircuit thereby established, substan-
tially as set forth.

17. In a telephone-exchange system, & me-
tallic-circuitline having twosidesor branches
each connected to spring-jacks at central of-
fice, one side or branch of which is grounded
at the central office through a 1‘0‘5&1‘{1&’@1011-
¢oll whether either SWl’behed or unswitched
there and connected to two or more multiple
switchboards and the other side or branch of
which is normally grounded at the centr al of-
fice and is cmmeeted to the same boards, in
combination with switching devices at each

board by which said second or normal ground .

connection may be broken and the two sides
or branches of the line connected with the
two sides or branches respectively of another
metallic-cireuit line without the retardation-
coil being included in the direct metallic cir-
cult therebv established, substantially as set
forth.
- 18. In a telephone-exchange system the
combination of metallic-cir cult telephone-
lines divided into three classes,;switchboards
divided into three classes, one class ot boards
for each class of lines, each line belng con-
nected to each board of its class and to one
board of each of the other classes, and con-
necting apparatus whereby the operator at
any board may connect together any two lines
which are connected, to her' board, substan-
tially as set forth. | |
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19. In a telephone-exchange system, the

combination of metallic-circuit lines divided
into three classes, switechboards divided 1into

‘three classes, one class of ‘boards for each

class of lines, each line being connected to

whereby any subscriber may at will signal to
a board in each class of boards and to a board

130
each board of its class and to one board of

-eachof the other classes, signaling apparatus
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any boa,rd may connect together any two

~where:his line is' connected and switeh-con-
Tnecting apparatus -whereby:the operator at.

lines. which are connected to ]1e1" board, sub-

_Stentlally as set forth.

20. In a telephone-exchange system, the

two groups or classes of subsecribers’ lmes

one class for each class of boards, smtehes_
for said lines, one switch for eaeh lihe on

each:board of 1133 class, and on one board of
the other class, one of said lines being a me-
tallic-circuit lme ‘having one bmneh nor-
mally grounded at the eentrel office, two po-

larized annunciators connected in opposite
polarity.in the normally-grounded branch of
sald line and located at boards of the two
classes of boards where the line has switches,

combination of ‘two: classes ef SWItehboerds |

calling apparatus at the subscriber’s station

-Whereby the subscriber may send a current
of either polarity into a cireuit from the

ground at the subscriber’s station through the .

nermally-wrounded branch of the 1111e and

erator at any beard where

switch-connecting apparatus whereby the op-
said line ‘has a

switch may connect the line with any other.

tially as set forth.

line: havme a switeh at her board, substan-

21. In a telephone-exchange system, the
eombmatlon of two classes of swﬂehboards |

two groups or classes of subseribers’ lmes,'j
one class for each class of boards, switches
for said lines, one switeh for each hne on each:
board of its- elass and on one board of .the:
other class, one of sald lines bemwametalhe-j
circuit hne having one branch: permanentlyi_
grounded at. the eentml office, two polarized
- ennuneia;tors connected . in opposite polarity:
in‘the permanently-grounded branch of said®
line and located at boards of the two classes.

of boards where the line has switches, calling:
apparatus at the subscriber’s station whereby
~ the subscriber may send a current of either:

-polarity into a circuit from the ground at the
subsecriber’s station through the permanenﬂy- -

ﬂ'rounded branch of the lme and switch- eon--

neetm apparatus whereby the operator at:

any board where said line.has a switch- may:

connect the line with.any other line having
a switch at her board, substantially as set.

forth.
22. In a- telephone etehanﬂ*e Syetem the:
combination of metallic- elremt lines divided :
into three classes, switchboards divided into
three classes, one:class of boards for-
class :of lines, switches for -said lines, one:
switch for each line on each board of its elass
and on one board of each of the other classes,
one of saidlines having both sidesor bra,nehesi
normally g
polarized annunciators connected in epposﬂ:e
polarity in one side or branch of the line and:

orounded at the central of

‘lecated in two classes of boards and where

each .

ice, two-

the ‘line ‘has switches, an annunciator con-;
nected ‘1n ‘the:other side of the line and lo-|
cated-at a'board:in the other class of boardsi|

where the line has a switeh,
apparatus whereby the subscriber may at will

at any board where said line has

8 - . o364

“electrie calling

send a calling - current of either polarity

through said first-mentioned side or-branch

of the line, and a calling-current through the
other side or branch of the line, and switch-
connecting apparatus whereby the operator
a switch
may connectthe line with any other line hav-
ing a switeh at her board, Subst'a,n-tially: as
set forth.

23. In a telephone-exchange system, two
telephone-lines connected for eenversetlen, a
generator at each subscriber’s station, the
two annunciators of the lines at the central
office in circuit with each generator, the clear-
ing-out annunciator at the central ofiice also
in cireuit with each generator, and a shunt-
circuit connection (thet does not contain the
clearing-out annunciator) around the line-
annunciators while said lines are thus con-
nected, substantially as set forth.

24, Tn a telephone-exchange system,:two

metallie-circuit lines eonnected together in
metallic ¢ircuit for conversation, a generator

at each subscriber’s station, the two annun-

ciators of the lines at the central office in

circuit with each generator, the clearing-out
annunciator at the eentral office also in cir-
cuit with each generator, and a shunt-eircuit
connection (tlmt does not contain the clear-

ing-out annunciator) around the line-annun-

ciators while said lines are thus connected,

substantially as set forth.

25. In a telephone-exchange, the combina-
tion of telephone-lines divided into three

classes, the switchboard for said lines divided

into three classes, switches for said lines, one
switch for each line of one class on ecach

board of one class and on one board of each

of the other classes, one switch for each line
of a second class on each board of a second
class and on one board of each of the other
classes, and one switch of each line of the
third class on each board of the third.class
and one board of each of the other classes,
connecting apparatus at each board whereby
an operator at the board may connect to-
getherany twolines which have their switches
at her board, substantially as set forth.

26. In a telephone-exc¢hange system, the
combination of telephone-lines divided into
three classes, the switchboards for said lines
divided mto three classes, each line of one

class being connected to ea,eh board of one

class and to one board of each of the other

classes, each line of a second class being con-

nected to each board of the second class. and
to one board of each of the other classes, and

ecach line of the third class being connected

to each board of the third class and to one

board of each of the other classes, signaling

{apparatus whereby any subscriber may call
an operator at a board in each of the classes
of boardsand where his line 1s connected, and
connecting apparatus at ecach board whereby
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the operator may connect together for con-
versation any two lines which are connected
to her board.

27. In a telephone-exchange system, the
combination of telephone- lines divided into
three or more classes, the switechboards di-
vided into the same number of classes, one
class of boards foreach classof lines, switches,
one switch for each line of each class on each
board of its class, and on one board of each
of the other classes, signaling apparatus
whereby any subscriber may at will signal to
a board 1n each class where his line has a
switch and connecting apparatus at each
board whereby an operator may connect to-
gether any twolines which have their switches

at her board, substantially as set forth.

28. In a telephone-exchange, the combina-

tion of telephone-lines divided into three or

more classes, the switehboards divided into
the same number of classes, one class of
boards for each class of lines, each line of each
class being connected to each board of its
class, and to one board of each of the other
classes, and connecting apparatus at each

board whereby an operator may connect to-

gether any two lines which are connected to
her board, substantially as set forth.

20. In a telephone-exchange, the combina-
tion of telephone-lines divided into three or
more classes, the switehboards divided into
the same number of classes, one class of
boardsfor each class of lines, eachline of each
class being connected to each board of its
class and to one board of each of the other
classes, signaling apparatus whereby any
subseriber may at will signal to a board in

-each class of boards and where his line has a

connection, and connecting apparatus at each
board whereby the operator may connect to-
gether any two lines which have a connection
at her board, substantially as set forth.

00. In a telephone-exchange, the combina-
tion of telephone-lines divided into three
classes, the switehboards for said lines di-
each
line of one class on each board of one class
and on one board of each of the other classes,
one switch for each line of a second class on
each board of the second class and on one
board of each of the -other classes, and one
switch for each line of the third class on each
board of the third class and on one board of
each of the other classes, signaling apparatus
whereby any subscriber may at will call an
operator at a board in each of the classes of
boards, and where his line has a switch and

- connecting apparatus at each board whereby

6o
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an operator may connect together any two
Iines which have their switches at her board,
substantially as set forth.

31. In a telephone-exchange, the combina-
tion of telephome-lines divided infto four
classes, the switchboards divided into four

classes, one class of boards for each class of .

lines, each line having a switch on each board

of 1ts class and on one board of each of the

d

other classes, and switehing apparatus where-

by the operator at any board may connect
together any two lines which have their
switches at her board, substantially as set
forth.

52. In a telephone-exchange system the
combination of telephone- lmes divided into
four classes, the switehboards divided into
four classes, one class of boards for each class
of lines, each line being connected to each
board of its class and to one board of each of
the other eclasses, and switching apparatus
whereby an operator at any board may con-
nect together any two lines which are con-
nected to her board, substantially as set forth.

33. In a telephone-exchange system, the
combination of telephone-lines divided into
four classes, the switchboards divided 1into
four classes, one class of boards for each class
of lines, each line being connected to all the
boards of its class, and to one of the boards
of each of the other classes, signaling appa-
ratus whereby any subscriber may at will
signal to any class of the boards, and switch-
connecting apparatus by which the operator
at any board may connect together any two
lines which are connected to her board, sub-

~stantially as set forth.

34, In a telephomne-exchange system, the
combination of a subscriber’s calling-genera-

tor,a commutator-piece on the armature-shaft

to which one side of the armature-coilis con-
nected, two commutator-springs bearing al-
ternately on said commutator-piece as the

armature revolves, two normally open c¢ir-

cuit connections in derived or parallel circuit
connected to said commutator-springs, re-
spectively, and two other normally open ecir-
cuit connectionsin derived or parallel circuit
also connected to said commutator-springs
respectively and keys by which either of said

‘normally open circuit connections may be

closed, substantially as set forth.

35. In a telephone-exchange system, a pair
of loop-switch plugs the two eontaet—pi_eees of
one of which are connected to the two con-
tact-pieces respectively of the other by con-
tinuous metallic and anbroken flexible-cord
circuits, in combination with a switeching de-
vice for the pair of plugs, two pairs of contact-
points in said switching device, a commuta-
tor-piece adapted to be moved by the operator
to open and close said pairs of points, and a
calling-generator, two of said contact- -polints
of the smtchmn‘ dewce one of each pair, be-
ing connected to the tw_o sides respectively,
of the generator, and the two other points
being connected to the two cord-circuits, re-
spectively, which connect the plugs, substan-
tially as set forth.

26. In a telephone-exchange syvstem, a pair
of loop-switeh plugs, the two contact-pieces of
one of which are connected to the two contact-
pieces, respectively, of the other by continu-
ously metallic and nunbroken flexible-cord cir-
cuits, in combination with a bridge circuit or

| connection between the two cord -circults
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which connect the two plugs, a calling-gener-

‘ator In said bridge circuit or connection and
switching: appamt11s whereby the oper ator

may atwill openand close said bridge-cirenit,
substantially as set forth.
37. In atelephone-exchange system, a pair

of loop-switeh plugs, the two contact-pieces of

one of which are connected to the two contact-

‘pieces of the other, respectively, by continu-

ously metallic and unb1 oken flexible-cord cir-
cuits, in combination with a bridge circeuit or
connection between the two cord - circuits
which connect the two plugs, two derived cir-
cuitsinsaid bridge-cirenit, 1311@ operator’s tele-
phone in one of said derwed circuits, a call-
ing-generator in the other derived circuit, and
SWltchmg apparatus by which the operator
may at will close or open either of said deri Ved
circuits, substantially as set forth.

38, In a telephone-exchange system, a palr
of loop-switeh plugs, the two contact- -plecesof
one of which are connected to the two contact-
pieces of the other, respectively, by continu-

- ouslymetallic and unbroken flexible-cord e¢ir-

25
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cuits, in combinationwith two bridge circuits
or eonneotmns between the two eord cirenits
which connect the two plugs, an operator’s
telephone in one of said bridge-circuits, a call-
ing-generator in the other bmdn*e cn*emt and
Switehint, apparatus by whieh the operator

‘mayatwill open or close either of said bridge-

cireuifs, Substantml]y as set forth

592,364

39. In a telephone-exchange system, two
metallic-cireuit lines temporarily connected
together in metallic eircuit continuously me-

tallic and unbroken for conversation, in com-

bination with a bridege circuit or eonneetlon
at the central office between the two sides or
branches of said metallic circuit, two derived

circuits in said. bridge-cireuit, an operator’s

telephone in one of qa..ld derived circuits, a
calling-generator in the other derived eircuit,
and switehing apparatus by which the oper-
ator may at will open or close either of said
derived circuits, substantially as set forth.

4£0. In a telephone-exchange system, three
or more divisions of boards, three or more divi-
sions of lines, one division of boards for each
division of lmes the lines of each division of
lines adapted to be connected to at the cor-
responding division of boards, means con-
trolled by a subscriber to at will effect a sig-
nal on an annunciator at each division of
boards, and means at that division of boards
to connect his line with any other line of the
division of lines belonging to said division of
boards. |

In witness whereof I hereunto subscribe m3

name this 7th day of March, 1890.

MILO G. KELLOGG.

Witnesses:
IX. J. PRESTON,
L. P MAacLEANW,

C
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