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 MILO G. KELLOGG, OF HYDE PARK, ILLINOIS.

MULTIPLE SWITCH-BOARD.

SPECILFICATION forming part of Letters Patent No. 424,310, dated March 25, 1890. |

Applica’uiun filed December 8, 1887, RSerial No, 257,817,

To all whom it QY CONRCErTL:

Be it known that I, MiLo G. IxELLOGG ol

Hyde Park, Illinois, lmve invented certmn
new and useful Improvements in Multiple
Switch-Boards for Telephone-Exchanges, of
which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, formmﬁ a part
of this specification.

It is well known that multiple switeh-board
systems and - apparatus as at present con-
structed and arranged become very expensive

- per lineor blleCl‘lbel‘ where a very large num-
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ber of subsecribers’ lines are operated in one
15

multiple switeh-board exchange. In these
systems there is now prowded one switch-
board for about every one hundred and fifty
subseribers’ lines. The number of boards re-
quired may be more or less, according to the
rapidity of the system used, the eq:)ertncss
of the operators, and the average use which

subscribers make of their tel_eplleneJInes.

On each board, as the multiple systems are
at present organized and worked,there is one
spring-jack or similar switch for each sub-
seriber’s line which belongs to the exchange.
It is therefore ovident that, as the number of
boards used in an exchange is increased as
the number of subscribers’ lines ig increased,

the number of switches for each line is corre-

spondingly increased, and consequently the
cost of the switches for a line is correspond-
ingly increased. The number of switches
used 1n an exchange of five thousand sub-
scribers’ lines will be four times the number
of switches used in an exchange of twenty-

five hundred subscribers’ lines, and the num-
“ber used in an exchange of ten thousand lines

will be four times as greatasthe numberused
in an exchange of five thousand lines and
sixteen times as great asthe number used in
an -exchange of tweuty five hundred lines.
‘Where more lines are used, the number of
switehes used per line will increase in like
ratio. The numberot lines which can be oper-
ated in one multiple switch-board exchangeis,
moreover,limited by the number of the spring-

jackor sumlm switches which may begrouped

on one board within convenient 16.;1(311 of an
operator. It may be stated, approximately,
that as the systems are at present constructed

'_ or -:cAr b ;cAz 3) &,
to (J].ﬂSS B,1 will designate “ILine B’,” ¢ Lme

‘sions.
vision I will designate as “Section A,” and
those which belong to the other division T
will designate as “Section 13.”

jack or similar switch for
‘A, and on each board of Section B, I place a
‘similar switch for each line of ClassB. These
‘switches are intended to be used when the
line to which the switch belongs is asked for
at the board where the switech is located.
“I'he line asked for is to be connected to the
line which asks for the connection by means
of a switeh-plug or other suitable cWir;ltehmﬂ'
deviee connected to the line which asks for'

(No model.)
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one exchange islimited to about ten thousand.

It is ewdenb that in the large business cen-
tersthenumberof EaLIbSLI‘lbel‘b of the exchange
will reach and exceed this number if appa-

‘ratus 1s devised and employed which will pro-
vide quick and satisfactory service to all, and

the charges can be made reasonable by keep—
ing Wlthll’l reasonable limits the cost of the
piant and the service,

In my improvement in multiple switch-

boards, which I shall now describe, I reduce
byone- ‘half thenumberof Spring-j iack switch es

‘which are required at each board, and at the

same time I practically retain all the advan-
tages which have heretofore been obtained in
he multiple switeh-board systems employed.

I therefore reduce approximately by one-

half the cost of spring-jack or switech appa-

| ratus required for a given number of lines,
‘and double the number of lines which ¢

successfully operated at one exchange.

- In carrying out my invention I divide the
subscribers’ lines which center

‘al an ex-
change into two divisions or classes, which,

for convenience, I designate “Class A” and
which belong to Class

“Class B.” The lines
A, T will deswna,te “Line A’,” “Lme A2 &e.,
The 1111es which belonﬂ

B2 &e.,or“ B’ “ B?, 7 &e. The SWltClﬂ boards
at Lhe ev;clmnﬂe I .:11%0 divide into two divi-
Those boardq which belong to one di-

On each board of Section A, Iplace a Spring-

the connection. |
On one of the boards of each of the two
sections I place for eachline of the exchange

‘a signal-receiving instrument, whereby the
OIJ(,I‘ELtOI‘ at the,bamd may know that the sub-
the number of lines which can be operated in | seriber which belongs fo the line hassignaled
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distributed among the %V(aral boards.
fer to have the subserlbel s signal apparatus,
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her, and switching. apparatus whereby she
may connect her'telephone with his line may
connect the line for conversation with any
line belonging to her class by means of the

switeh of the line called for and the plug con-

nected to the line which asks for the con-
nection, and may signal to the line called for,
receive clearing-out signals, &c. On each
board I also prowde test circuits and appa-
ratuswherebythe operator mayknow whether
any line which belongs to the class to which
her board belongs is switched for conversa-
tion at any other board of the exchange.
When the signal has come to her from a line,

she does not need to test thatline, as the fact

that the subsecriber has called ShOW'S herthat
the line is not in use at another board. She
needs testing apparatus only to test the lines
which may be called for at her board, and
consequently onlytor the lines which belong
to her class.

- I would divide thelines into approximately
two equal classes. Itisevidentthat with the
organization 1 have described approximately
only one-half the switches and only one-half
the testing apparatus will be required for

each line Whlch is required in the usual or-.

ganization.

The signal receiving and switching appa-
ratus herei ofore mon’rloned as provided for
each line on two boards of the exchange, one
board of each section, may be conveniently

I pre-

and the signal-receiving appm*atus of his
line a,t_the two boards so constructed and
placed with reference to each other that the

~subscriber may signal to either board at will

without. attmetmc}‘ the attention of the oper-
ator at the other bom"*d

My invention as a whole is applicable to
the various systems of lines and of testing
which may be employed in multiple mtch—
board systems. The systems of lines and
testing which I have shown in the drawings,
and Whlch I will now describe in detail, are
a system of single-circuit lines, 1101*111&11}'

grounded at the eentml office, and a system

Of testing which now seems to me, all things
eonmdewd the most applicable for such ]mes

In the dramn%, Figures 1*’,1%% and 1% rep-
resent front views of SBCthHB of three mul-
tiple switech-boards of an exchange, Figs. 1%
and 1*? representing boards belonging to Sec-
tion A of the exchange and Fig. 107 1"ep1'esent-
ing a board belonﬂmﬂ to 660131011 B of the ex-
chanﬂe Fig. 2 showq a complete diagram of

~the boards mth all the central- oﬂice appa-

60

_seriber’ S statmn apparatus.

 paratus.

ratus, 011*(3111‘[% and connections necessary to
11111&;131‘:51,‘[6 my 111\*ent101'1 Fig. 3 shows in de-
tail the calhnmannuncmtors used in the cen-
tral off I‘lﬂ' 4 shows in diagram the sub-
I‘w 5 shows a
HlOdlﬁG.thlO]l of the subscriber’s blﬂllahllﬂ ap-
I‘lﬂ
erator-shaft ELL the subseriber’s station, WIth

two contact-springs, bearing one on e.m,h side |

6 1s an end view of the gen-

tact-pieces 7 7, as shown.

plugs may be applied to them.
plugs are substantially as shown and as will

of the shaft, and of the msulaLed contaet—
piece of the shaft.

In the drawings like parts and a,ppara,tus
are indicated by the same letters of reference.

G in each case represents the ground-connec-
tion. -

In Fig. 2, A’ is a sectional view of t.he
switch-board shown in Fig. 1*’, A? is a sec-
tional view of the switeh-board shown in
Fig. 1** and B’ is a sectional view of the
switch-board shown in Fig. 1Y/, each as indi-
cated by the linede.

¢ ¢ ¢ represent rubber strips on Wthh ‘[he

metal parts of the spring-jacks are mounted.

These strips may be long enough to receive
any convenient number of Spl"mﬂ‘-]&c]i: parts.
[ 1 are the rectilinear holes through the

fronts and at the edges of the strips adapted

The contact-
springs ¢ g are mounted to the rear of and

‘are parallel to the holes [ / to which they be-

to receive the sw1toh—phws

long, as shown. The contaect-points 7 £, on
which the contact-springs or sprmmlevers g g

normally bear, pass through the rubbersirips,
as shown.,

The conmct-pomtq have each a
connecting-piece /', and also a contact-piece
or extension 2"/, as shown, along to the front
of the point and along the lower face of the
hole. Toward the front of the switch-holes
and along their lower faces I place- the con-
These pieces come
in proximity with but do not touch the con-
tact-pieces 1//, and extend far enough to the
front of their respective holes, so that test-

hereinafter be described.

The several parts mentioned above are so

made, shaped, arranged, and adjusted that
when a smtch-phw 1S 111%61‘136(21 into a switch-

‘hole 16 raises the spring-lever in the rear of

the hole from the eontaet-_point on which it

normally bears, and the flexible cord of the.

plug is connected with the spring-lever,
while the contact- -point and the contaet—plece

< are electrically conneeted through the me-
which

dium of the piecem’of the switch- plu

then touches both 2 and 7'’ of the Smtch
Each section of the rubber strip, with its

spring-lever, contact-point, contact- - pleces,

{ and the hole, all arranged and operating as
| above and as shown, may be ealled a “Sprmn‘
jack switeh.”
| one above the other, as shown.

The 1L1bbe1' strips. are placed
The lower
edge of one strip therefore provides the up-
per edges of the holes in the strip which is
below it. The holes may be of any conven-

ient shape adapted to the shape and arrange-

ment of the parts used.

Spring-jack switches are plOVldOd and dis-

tributed among the different boards of 1;11e
exchange, as heretofore indicated.
The calhnrr-ﬂnnunmators or

The switeh-

stenal-receiv-
ing 1118t1*11111e11ts located at the (,entl'a,l office,.
one for each line in each of the two sections.
of the exchange, are marked 2 in the draw-
mgs, and those which are shown are located
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at the boards where the calls of the lines are
to be answered. The annunciators are 1)01‘11'-

1zed annunciators, and their construction is
~shown in gre :::Lter detail in Fig. 3. Kach of |

these annuncmtms responds or Indicates
when one polarity of current passes over its

line, and does not respond when the other:

polarity passes over the line. The two an-
nunciators of any given line, one in each sec-
tion of boards, are
nected into the circuit of tlieir line that one
of them will respond to one polarity of cur-
rent and the other will respond to the other

polarity.

In order to c,mry out the 01361=at1011 of the
exchange system, I provide for each line at
each boﬂ-rd where its calls are to be answered
a Switch-plug with flexible cord adapted to
be 1serted into the spring-jack switches at
the board where 1t is located. These plugs
are marked D.

m m are the metal pleces of the plugs,
adapted to come into contact with and move
the spring-levers ¢ g of the switches into

which they are inserted and connect- them
with the cords of the plugs.

m’ m’
tact-pleces of the plugs, adapted to be in con-
tact with the pieces A" and 2 of a switch
when the plug is 1nsu*ted and eonneet them
together. |

n m are the rubber insulations of the plu oS,

I also provide for each line at each board
where its calls are to. be answered a switching

~device in which the plug of the line at tha,t

35

~when the plug is in its normal p081t1011, and
- which disconnects the line from the ground

40

s
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board is normally placed, and which com-
pletes the circuit of the line to the ground

when the plug 1s withdrawn and at the same
time closes a test-connection which forms a
part of the general test system of the line and
of the exchange. One of these switching de-

vices of a lme (that one which, when the line

is connected through to rrround 1S nearest
the ground- conneetlon).majy also, have con-

the circuit when the plug is withdrawn from
the device. The rea.,son for this will appear
hereinaf_ter 0o o', &c., represent these de-

vices, o’ being the device which has the con-~

mct-pomts ]ast mentioned. In these devices

g’ g’ represent contact-springs, with which

the metal pieces m of the plugs are normally

in contact, and /v / represent contact-points
on which the springs ¢’ ¢ 1"est when the pluﬂs

are withdrawn.

6o

“apparatus shown in Fig. 4, 1 is the telephone-

- In the devices, o’ ¢”’ 1eprese11t a second
spring insulated from the other, and which

comes in contact with the insulated piece 7
when the plug is withdrawn from the dewc&
but is otherwise disconnected from it.

In the diagram of the subscriber’s st&tion

switeh, 2 is the sin*n&l—receivinﬂ bell, 3 is the

z‘l,111110'—f>e1101‘mor 4 is the opemtors tele-

phoue, and I k' are two calling-keys,

494,310

SO eonstmcted and con-

‘the calling-key & or k’.
‘mally open, as shown. -
two springs; after passing through their re-
‘Spective keys, unite, as shown.
‘the line while the generatoris being operated
18 through the wire of the armature to its in-
sulated contact-piece,and thenthrough which-
ever of the calling-keys is depressed or closed.

If neither key is closed, the circuit is open

are COIN- |

of the armature

‘the revolution of the armature.
‘therefore, that the subscriber may at will send
currents of either polarity to his line by de-
pressing either one or the other of his call-

“aet-points which will shuntor switeh the an-
nunciatorof theline in theother section from

."“Gl’lel‘ator is constructed with the usual auto-

co

matic . device, whereby it is shunted or

switched from the line-circuit while not op-
erated. The insulated contact-piece on the
Sh&ft of the armature, to which is connected

one end of the armature-wire, and which con-

ducts the generated current to line through
the sta,tlonm*y spring contact. (or eontac‘rs)
provided for it is a half- -circle, the remaining
part of the circle being an insulation. I pro-
vide two stationary spring contact-pieces 5 5,

70

75

as shown, each bearing on the dmmetrmall}- |

opposite palt of the cn*cle of the shaft of

| which said insulated contact-piece is a part.

Into the circuit with each of said springs is
T'he circuits from the

The circult of

and no current goes to 11116. |
It is well" klwwn that when IIlEWTileL'O-ﬂell—

‘erators are operated a current of one p&larl ty

1s generated during one half of the revolution

polarity is generated during the other half of

ing-keys when he operates his generator.
VVhen ‘his line is provided with two calling-
annunciators which respond to currents: of
opposite polarity and are located at two dif-
ferent boards, as heretofore indicated, he can
therefore at will call the operator. at either
board and not disturb the other operator.

- Various other arrangements may be em-

'ployed whereby the csubscr‘lber may at will

These keys are nor-

“and a current of the other.

80

Q0

@5

It is evident,

100

105

110

signal to either Opemtor without disturbing

the other. ~ In Fig. 5 is shown an electric bat-
tery for swn.&hn with a pole - changing

switch wher eby the subscriber may send cur-
‘rents of either polarity to line.

It is preferable to use a swmﬂaeeelwnn

bell at the subscriber’s station, whmh Wﬂlle-
-spond to either polarity of current.
ing such a bell the subseribercan tell whether
or not he has ‘-‘ellt A Slnnalmmcmﬂ‘ent over
his line.,

Ly hav-

At each board of the exchange I plaee a

test-receiving instrurent in a 1101‘111&113* open

This will be a 1‘(?111111(161‘ should he
forg et to press one of the keys whlle 519'11&1
ing.

115

120

125

(311‘*01111: nrounded at one end or connected to

the common ground-connections of the.lines;

and. eonnected at the other end to a test-plug

with a flexible cord adapted to Le brought

into connection at the will-of the 0pemt0r

130

with any of thecontact-piecess 7 at her board.
In the circuit between the test - plut:,,j on
the one hand, and the contact- -pleces 2 2 at;
The | her ‘board, on the nthm‘ hand I plﬂee :L test-




IC

be the ordinary hand- telephones .

In Fig.2 { { represent the test-receiving in-
str uments T Trepresent the test-plugs, “and
B B represent the test-batteries.

In the drawings I have illustrated the cen- |
section B receiving the call will at oncenotice
the mistake and inform the Subscubel of it,
'who will then send the proper signal.

tral-office apparatus and circuits necessary

to connect the operator’s telephones and call-
ing-generators into the various line-circuits.
Well-known apparatus and methods of con- |
‘any board takes a switch-plug
| mal position and places it in the spring-jack
switch of any line at her board, she has dis-

nection may be employed for this purpose.
I have represented the main line and test-

- connections for one line only, and that for a

line which belongs towhat I have designated
‘“Class A.” From this the connections of the

other lines of the exchange, as also the con-

nections to all the boards of the exchange

-which may be employed, will be apparent to

20

s

3©

those skilled in the art.

The line represented as connected is marked
A’. Afterenteringtheofficeit passesthrough
its several spring-jack switches on the sev-

eral boards of section A, as shown. IFrom |

thence it passes through its annunciator lo-
cated at one of the boards of section A, and
thence to its flexible cord and plug located
atthatboard. Whenthe plugis in its switch-
ing device o, the circuit conbmues from the
pluﬂ through the spring g’ of that device,and

thence 1o 1ts annunciator located on a boerd'

- in the other section, and through it to its

35

flexible cord and plug located at that board.
When the plug is in its switching device o’
located at that board, the circuit continues
from the plug through the spring of the de-

- vice to the ground. “All the contact-pieces 1

40

1 of - the sm‘rches of the line are connected

with each other and with the contact-pieces

h h of the two switching devices o 0" of
the line, as shown. The contact points or
pieces ¢’ and f of the switching device o’ of
the line are connected fo the circuit of the

line, one on one side of the line-annunciator

45

50
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located at the board which belongs to its
class and the other on the other side of the
annunmator as shown.

- The annunciators which are located in one
section of the exchange may be all so con-
structed and eonneeted as to be operated by
the same polarity of current passing over
their lines,and the annunciators in the other
section to be operated by the other polarity.

The calling-keys at the subscribers’ sta-
tions may be marked with the designations
of the sections whose annunciators will be
operated when they are depressed and their
generator is operated—as, for example, A
.Lm(l B,

In the catalogue or list of the exchange
nmay be placed each subsecriber’s name and
opposite it the number of his line, with the
letter or designation which indicates to what
class his hne belongs—as, for example, “John
Adams, Al;” “Wm Andrews, B6.” The sub-

seriber who wishes to talk with John Adams

will, when in calling, press on his key marked |
A, and when the operator answers him at the |

| Seveml hundred feet to many miles.

_' 424,310

‘battery. Thetest-leeewmﬂ*mstluments may | board located in section A, state that he
wishes Al.
'see 1f line Al 18 busy, and if it is not she
completes the connection desired.
| seriber, by mistake, presses on his calling-key

The operator w111 then test to
If the sub-

marked B, and asks for Al, the operator at

It will be seen that when an opelatm at
from its nor-

connected both lines from the OfﬁCB*D‘I ound
‘and has connected the two lines tocrethel for
conversation. It will also be notmed that

when she has so connected them the annun-

clator located at her board of the line in
‘which the call originated is in the united cir-
cuit for clear 1nn'-0ut purposes,and that none
of the other ennuncmtmb of the two lines

are in that circnit.

It will be seen that when alineis switehedi

at any board, either by one of its plugs be-
ing withdrawn from its normal position in
one of its switching devices or by a plug be-
ing placed in one of its spring-jack switches,

‘as indicated, the normally-open test-wire of

the line to which 18 connected the contact

70

75

80|

g0

95

test-pieces ¢+ 2 of its switches is connected
with the local office-ground and with the test-

receiving instruments connected therewith,

as heretofore indicated. - All the test-pieces

7 ¢ of the line are therefore thereby con-

nected to one side of each test-receiving in-
strument, and the other side of the mstru-

ment is connected to the test-plug of the in-
strument. When an operator connects a test-

plug to a test-piece 72 of a line and it ‘is-

switched, there is a complete local office-test
circult, as indicated and shown, and the test-
receiving instrument will respond. If the

line is not switched at any place when the

test 1s made, the instrument will not respond.

When a plug is withdrawn from a switch-

ing device for switching, the test-wire is con-
nected with the ground-connection by means

~of the spring-lever g of the switching device
~coming in contact with the point A.

When
a plug is inserted in the switch of a line, the

test-wire of the line is connected with the
-ground- conneetlon by means of the contact-
piece m’ of the plug pressing on both con-

tact-pieces ¢+ and h'” of the switch, the latter
piece being connected with the OfﬁCe-ﬂ‘I ound
through the main-line connections, Si-n-eethe

- test-cirenits for the subseribers’ lines are local
| tothe exchange-office and are not through the

cirenits of the ) lines, asis usually the case in ex-
changes where the mult1p1e system 1srequired,
eon51de1ablv less testing-battery is requued
and the uniformity and certainty of the test
1s greater.
a given exchange may vary in lencrth from
A bat-
tery which gives a clear and satisfactory test-

signal over a short line may not be strong

The telephone-exchange lines of

100
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enough to give a clear signal over the 10110' 1

line; :zmd 1f it 1s strong enoun‘h togive a clear

. a 510'1*_1&1 over the S]l()lt 1111@
to ha,ve the test-signals of the various lines
~of the exchange come as nearly uniform as
- possible, and ::ﬂl of them clear and distinct;
~otherwise the operator, in the 1"&1)1(“1113} 0[' he1

10

signal over the long 1111{3 1t may give too loud
It 1s desirable

work, may mistake the signals.
In the apparatus and system which I have
described the test-circuits will not gre atbly

~vary and they are not greatly subj ect to 1n-
duction and other extr aneous interferences;

- hence the test- -S18 nals will come clear, (ll‘atl 11(.,‘r

and uniform.

In my applications Serial No. a8 7 ‘JL, filed

: 'May 19,1887, and Serial No. 278,423, filed June
- 28, 1888 I have shown m*mnwementb similar
- 1o pm*t of the organization herein disclosed,

. 20Q

and 1 disclaim herein any subject - ma’rter

clalmed In said prior applications.
I claim as my invention and desire to se-

- eure by Letters Patent—

25

30 €

1. Inatelephone-exchangesy btem the com-
bination of telel:)110110~111les divided into two

classes, multiple switch-boards for said lines
-- .divided into two sections, the switches for said |
lines,; one switch for each line of one classon
‘each. board of one section and one switch for .
each line of the other class on each board of |
the other section, annunciators forsaid lines, |

two for each lme, one annunciator being lo-

‘cated at a board of one seetion and the other

45

- 50

55

;-.:60

annunciator being located at a board of the

othersection, and swnehuw apparatus at each
of the boards, whereby the operator at the

-board may connect anyline which has its an-

nunciator at her board with any line which

“hasg its switch at her board, substm]tmlly as
40 | |

set forth.
- 2. Inatelephone:exchange system,the com-

-.bmatlml of telephone-lmeq divided into two
elasses, switch-boards for said lines divided
1mto two
-one switch for each line of one class on each
~board of one section and one switch for each

sections, the switches for said lines,

line of the other class on each board of the

‘other section, signaling apparatus whereby

any. subscmber may at will signal to either of
the Operatms at two boards of the exchange,

one board of each section, and switching ap-
paratus at each of the two boards, whereby
the operator at the board may connectthe line

of the subscriber with any line which has its
Switch at her board, substantially as setforth.
. Ina telephone-e'i:chanﬂ esystem, the com-

'bmatmn of telephone—lmes divided into two

clagses, multiple switch-boards for said lines

~divided into two sections, signaling appara-

tus whereby a subscriber may at will signal
to the operator .at either of ‘two boards, one
board of each section, and switching appara-

S tus whereby the Opel"ELtOI‘ at.oneof s:-:ud boards

- may connect the line of the subscriber with
-- any:line of one of the classes and the oper-

the line mth mw line of ‘the other class, Sub

_smlltlally as set forth.

4. Inatelephone-exchange system;the com-

‘bination of two switch- boards one board hav-
'ing switches for making eonnecmom with part
of thelines of the exchang e when wanted and
with them only, and the other' board having
switches for making connections with othet
‘lines of the emha,nﬂe when wanted and with
‘them only; a tdephone line connected with
‘the two bom ds, and switching apparatus at
-each board. Wh@l ebythe 0pe1=a,tor at the board
‘may eonneet said line with any line having

& switeh at her Dboard, SLIbbt&lltl&HV as set
;forth

. In a telephone-exchange system, two
smteh—bom‘ds a telephone-line connected with
sald boards, £W0 polarized annunciators in

the eimuit”of sald line, one annunciator be-
ing located at

each board, one annunciator
111(11(3c1L111n when a curmnt of one polarity

- passes throumh 1t and the other indicating
‘when a current of the other polarity pfbf:S@S

a signaling-generator at the subscriber’s sta-
thI] smtchmg apparatus whereby the sub-

,sc1ibe1* may at will send a current of either

polarity to his line, and switching apparatus
at. each board, wherebv the opemtor at the
board may (,onnect said line with other lines
of the exchange, substantially as set forth.
6. Inatelephone-exchange system, the com-

~bination of telephone-lines divided into two
classes, multiple switch-boards for said lines
divided into two sections, the switches for
said -lines, one switch for each line of one
| class on each board of one section and one
switch for each line of the other class on each

board of the other section, two polarized an-
nunciators in the mrcmt of ~each line, one
annunciator being located at a board of one

‘section and the other located at a board of

the other séction, one annunciator mdwatuw

‘when a current of one polarity passes ‘rhrounh

it and the other indicating when a current of
the other polarity passes, a signaling-gen-

‘erator at each subscriber’s station,' switching
“apparatus whereby the subseriber may at will

send a current of either polarity to his line,

and switching apparatus for each line at each
‘board where one of its annunciatorsis located,

whereby the operator at the board may con-
nect the line with anyline which has its said

‘switches at her bom*ds substcmtla,lly as Set'
forth. -~ |
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7. In atelephone etchanﬂe Sybtem the com- .

%bm&twn of the telephone- lmes divided into
‘two classes, the multiple switeh-boards for
‘said lines dlwded 1into two sections, ¢
1ng-switches on each board of one section--to

connect-

make connections with the lines of one class

‘when wanted, and connecting - switches on
“each board of the other section to make eon-
‘nections with thelines of the other class-when

wanted, call-receiving apparatus for each:line

at two boards of the eXchange, one board’ of
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130

| .atm at the other of smd_ bomﬂs nm} r‘-'onneﬁt L ::wh fseﬂtwn ‘the ca 11-1"ecew1n &ppm*&tus of




the lines being distributed among the several
boards of the exchan e, and qmtchm appa-
ratus at each board, Whereby the 0pera,t01 at

-the board may conneet anyline which has its
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call-receiving apparatus at her board with
any line wlnch has its connecting-switch at
her board, substantially as set forth

3. Ina telephone exchange system, the com-
bination of two switch- boar ds, one board
having switches for making conne(,tlons to
partof thelines of the exchange when wanted
and with them only, and the otherboard hav-
ing switches for making connections to other
lines of the exchange when wanted and with
them only, a telephone-line connected to the
two boards, and signaling apparatus whereby
the subseriber may at will signal to the op-

erator at either board, substantmlly as set
forth.

9. In atelephone-exchange system, the com-
bination of twoswitch-boards, a telephone-line
connected to the two boards, a polarized an-
nunciator in the circuit of the line at each
board, one annunciator responding to a cur-
rent of one polarity and the otherannunciator

responding to a current of the other polarity

passing through the line, a signaling-gener-
ator at the subseriber’s station, and switching

~apparatus for sending currents of either po-

larity through the 11ne at the will of the sub-
seriber, Whel‘eby the subscriber may at will
signal either operator, substantially as set
forth |

10. In a subsecriber’s station apparatus, a
maﬂ'neto—bell generator, two contact-springs
for said ffenemtor md springs bearing on
diametr 1(,3,1137 opposlte segments of the arma-

ture-shaft, an insulated contact-pleee on sald

--shaft, on which said springs alternately bear
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when the generator is operated, and to which
one end of the armature-wireis attached, two
circuit-wires connected together at one end
and connected at their other ends to the two
contact-springs,
mally-open keys, one in the circuit of each
wire, in combination with a shunt-cireunit
Wthh shunts the circuit in which isincluded
the generator and keys, and a switching de-
vice Wlth a pair of contact-points 0pe1'a,ted by
the generator to open said shunt-circuit when
the wenerator_ 18 operated and to close it when
the genemtor 1s not operated, substantially
as set forth.

11. In a telephone-exchange systewn, the
two classes of lines and the tﬁO Seetlone of
switch-boards, in combination with the two
calling-annunciators in each line, onein each
section of the boards, the two annunciators
being operated by opposite polarities of cur-
rent, an electric calling-genérator, and two
keys at each subseriber’s station to be used
in calling for the two classes of lines, said
keys on bemﬂ depressed sending opposite po-
larities of current to line and bomﬂ so marked
or designated that the subsember may know
which k_ey 18 to be used in calling for either
class of lines, substantially as set forth.

respectively, and two nor-

i
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12. In a telephone-exchange system, tele-
phone-lines normally passing successively
through their spring-jack switches on the
boards of their section, (part of the lines hav-
ing their switches inonesection of the boards
and the rest in the other section,) and thence
through switch-plugs with cords and switch-
1ing devices on two boards of the exchange,
one plug with its cord and switching device
on a board in each section and to ground,

each plug being adapted to be withdrawn
from its smtchmﬂ‘ device and placed in any
spring-jack sw iteh ftt its board, substantially
as set forth.

13. In a telophone -exchange S} stem, tele-

| phone - lines normally passing sueeesswely

through their spring-jack switches on the
boards of their section, (part of the lines hav-
1Ing their switchesin one section of the boards
and the rest in the other c:ec‘u':m;.) and thence
through ecalling - annunciators and switeh -
plugs with cords and switching devices on

two boards of the exchange, one annunciator
and one plug with its C‘Ol"d and switeching de-
vice o1 a board in each section andto ﬂround
the switching device nearest to the ﬂround
having a pair of contact-points in a circuit
which shunts the annunciator at the other

board, said points being normally open, but

closed when the plug is withdrawn from the

‘device, each plug being adapted to be with-

drawn from its device and placed on any
spring-jack switch at its board, substantially
as set forth.

14, In a telephone-exchange system, two

multiple switch-boards, a telephone-line nor-
‘mally grounded at the central office, spring-

jack switches for said line, one on each
board, each switch containing a pair of con-

tact-points in the circuit of the line, one of

sald contact-points of each switeh being con-
nected to the line when switched, and which

therefore may be designated as the line con-

tact-point of the switch, and the other con-
tact-point being connected to the normal

ground when switched, and which therefore
may be designated as the ground contact-
point of the switch, test contact-pieces, one
for each switch, the two test. contact-pieces
‘being connected fogether and normally in-

sulated from the line and the other switch
contact-points and switch - plugs, each with
two 1nsulated contact-pieces and a fiexible
conducting - cord, said cord being attached
to one of sald plug contact-pieces and said
plugs being adapted to be inserted into said

switches, and when a plug is inserted into a

switch to open the pair of contact-points of
the switeh to conneet the cord with the line
contact-point of the switeh and to connect the

ground contact-point of the switch with its

test contact-piece through the contact-piece
of the plug which is not connected with. the
flexible cord, in combination with a test-re-

celving instrument at each board, each in-

strument being grounded on one side and
connected on its other side to a test-plug
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adapted to be brought-into contact with the | the plugs of each line being located at boards

test contact-piece at its board, and a battery

In the test-circuit between said plug and said
test contact-piece, substantially as set forth.

15. In a telephone-exchange system, the
switch-boards of the exchange divided into
sections and the lines of the exchange di-
vided into classes, each line of one class be-
Ing connected to each board of one section
and to a board of the other section, and each
line of the other class being conected to each
board of said other section and to a board of

sald first-mentioned section, in combination

with switching apparatus for said lines at the
boards to which they are connected, whereby
the operators of the exchange may connect
any two of said lines together for conversa-
tion, substantially as set forth. |

16. In a telephone-exchange system, the
switch-boards of the exchange divided into
two sections and the lines of the exchange
divided into two classes, each line of one class
being connected to eacl board of one section
and to a board of the other section and each
line of the other class being connected to each

‘board of said other section and to a board of

sald first-mentioned section, and switching

apparatus for said linesat the boards to which

they are connected, whereby the operators of
the exchange may connect any two of said
lines together for conversation, in combina-
tion with electric apparatus whereby an op-

erator at any board may determine whether

any line which is connected to all the boards
of the section to which her board belongs is

switched for conversation at any board of

the exchange, substantially as set forth.

17. In. a telephone - exchange systein, the
switch-boards of the exchange divided into
two sections and the lines of the exchange

divided into two classes, each line of one class

having a switch on each board of one section
and eachlineof the otherclasshaving a switch
on each board of the othersection, each switch
being adapted to receive a switeh-plug con-
nected with a flexible conducting-cord and
when the plug is inserted into the switch to

-connect the line to which the switeh belongs

with the conducting-cord to which the plug
belongs, in combination with switeh-plugs,

- two for each line, each plug being connected

with its line by its flexible conduecting-cord, |

in the two sections, whereby the operators of

the exchange may by the insertion of a plug
of one line into a switch of another line con-

nect any two lines together for conversation,
substantially as set forth. B

18. In a telephone - exchange system, the
switch-boards of the exchange divided into
two sections and the lines of the exchange
divided into two classes, each line of one class
having a spring-jack switch on each board of
one section and each line of the other class
having a spring-jack switch on each board of
the other section, each switch having two con-
tact-points, which are normally in contact and
adapted to receive a switch-plug connected
with a flexible conducting-cord and when a
plug is inserted into a switeh to disconnect
the contact-points of the switch, which arve
normally in contact and connect one of them
with the flexible conduecting-cord to which the
plug belongs, in combination with switch-
plugs with flexible conduecting-cords, two for

each line, the plugs of a line being located at

boards in the two sections, and switching de-

vices, one for each plug, and located at the

board where the plug is located, each switch-
1ng device being adapted to receive its plug,
and when the plug is inserted to connect its

‘conducting-cord with a contact-piece of the
switching device, each line normally passing -
successively through each pair. of contact-

points of its switches, in each case going first
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to that contact-point of the switech which isin

connection with the flexible cord when a plug,
1s 1nserted, said line also normally passing

successively through its two flexible conduct-
_ A _ CES 90
of ‘their switching devices (into which the:

ing-cords with plugs and said contact-pieces

plugs are mormally placed) and thence to
ground,whereby the operatorsof the exchange
may, by the withdrawal of a plug of one line
from its switching device and its inseriion
into a switch of another line, disconnect any

MILO G. KELLOGG.

Witnesses: .
- CALVIN DE WOLF,
MILTON IHEAD. |
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two lines from the office-ground and connect -
them together for conversation, substantially
as set torth. " | -
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