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UNITED STATES PATENT

OFFICE.

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

"MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,302, dated October 26, 1897.
' Application filed May 19,1887, Serial No, 288,727, (No model.)

To all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, (Hyde Park,) Illinois, have invented
certainnew and useful Improvements in Mul-

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

and exact description, reference being had to
the accompanying drawings, forming a part
of this specification. |

My invention relates especially to exchange
systems where the subseribers’ lines are nor-
mally grounded at the central office and are
grounded after passing through the sub-
scriber’s-station outfits.

1t comsists, first, of a multiple-switehboard
system of operating an exchange of such lines
andtesting at any board to determine whether
any given line is in use, which system I shall
hereinafter describe and claim in detail.

In my multiple-switchboard system I place
as many switchboards in the central office as
are found necessary or desirable in order to
properly answer the calls and connect and
disconnect the subseribers’ lines. On each
board I place for each telephone-line which
centers at the office a spring-jack or similar
switch having two contact-points normally in
contact, said switch being adapted to receive
a plug and when the plug is inserted to dis-
connect the contact-points and connect one
of them to the metal piece of the plug, to
which is attached a flexible conducting-cord,
and when the plug is withdrawn to again con-
nect the contact-points, as above. The sur-
faces of the switch-holes are rubber and the
plugs are made to practically fit the holes,
and the metal pieces of the plugs bear on the
rubber surfaces of the holes. The switches

of aline on the different boards may be called |

a ‘‘series” of switches. Theswitching appa-
ratus may, however, be varied without de-
parting from my invention.

Figures 1* and 1° of the drawings are front
views of sections of two multiple switeh-
boards to which the same wires are connected.
Fig. 2 shows a complete diagram of the sys-
tem, including the central-office switchboards
and apparatus, the subscriber’s-station appa-
ratus, and thelinesand connections necessary
to operate them aceording to my invention.
Fig. 3 illustrates a modification in which the
circuit of the subscriber’s bell is shunted.

|

In the drawings like parts and apparatus

-are indicated by the same letters and figures

of reference. |

In Fig. 2, A is a sectional view of the switch-
board shown in FKig. 1*, as indicated by line
d e, and A’ is a sectional view of the switeh-
board shownin Fig. 1*, asindicated by line d e.

a b represent rubber strips on which the
metal parts of the spring-jack switches are
mounted. = These strips may be long enough
to recelve any convenient number of spring-
jack parts. | |

[ i, &e., are round holes through the front of
the stripsadapted to receive the switch-plugs.
The contact-springs ¢ g, &e., are mounted on
the rubber strips to the rear of and parallel
tothe holes/ [ to which they belong, as shown.
The contact-points i /i, &c., on which the con-
tact-springs or spring-levers normally bear,
pass through the strips and have connecting-
pieces h' i/, as shown. |

1Theswiteh-plugsare substantially as shown
and as will hereinafter be described. |

The several parts mentioned above are so
made, shaped, arranged, and adjusted that
when a plug is inserted into any of the holes
1t raises the spring-lever in the rear of the hole
from the contact-point on which it normally
bears, and the metal piece of the plug, and con-
sequently 1its conducting-cord, is connected
to the spring-lever. - Kach section of a rub-
ber strip, withitsspring-lever, contact-point,
and the hole, all arranged and operating as

| above, may be called a ‘“spring-jack ” switch.

T'wosubscribers’lines areshownin the draw-
ings. They are marked line No. 1 and line
No. 2. s and s are the switches of line No.

1 on the two boards, and # and 7' are the

switchesof line No. 2 on the two boards. Line
No. 1, after entering the office, passes to the
spring-lever g of switch s, and thence through
contact-point 22 and connecting-piece %' of
that switch and wire s” to spring-lever ¢ of
switch s, and thence through contact-point
i and connecting-piece &' of that switch and
wire s’ to the annunciator w, and thence to
the ground. LineNo. 2isshown as connected
in the same manner. The other wires of the
exchange would be connected through their
switehes In a similar manner. Other boards
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might be added to the exchange, and the cir-

cuit of the lines through their respective series
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ent .to those skilled in the art.
ciators may be placed at the several boards
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of smtehes on the different boards would be !

similar to the above and such as will be appar-
The annun-

in amannerso that the operators mayconven-
iently answer the calls of the exchange.

W and X in Fig. 2 are subscriber’s statloll |

outfits, W being 1’01' line No. 1 and X for line
1 is the telephone-switch, with con-

tact-points, substantially as shown.
subseriber’s telephone, adapted to be placed

| on the switch when not in use and to make

connections, substantially as shown, when on
and off the SWltCh 5 18 the bell for 1eee1v1nfr
signals from the central office.
ing bell with circuit-breaking pointsat4. .

| -megnets may be shunted in a well-known

20

- dent that when a telephone is on a switch
at the subscriber’s station the telephone is |
shunted out of the circuit of the line and the
vibrating bell is in the circuit of the line and
ground, and when a telephone is off from its |
switch the telephone is in the cireuit and the
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mannerfortheconstruction of vibrating bells.
Stch an arrangement is shown in Fln' 3 of
thedrawings.

circuits are substantially as shown. It is evi-

vibrating bell is switched out of thecircuit of
the line and ground.

from the switech at W.

tery, and circuits. I
each board and 1s intended for one operator.

in the art.

D D’ are the switch- -plugs connected to the

pair of cords.

mmare the metal pleees of the pluws adapt-

ed, when inserted in a switch, to separate the

Sprmﬂ'-leve1 g of the switch from the contact-

point-h and form a connection with the spring-
lever.

flexible conducting-cords.
¢ C are the rubber handles of the plugs.

switeh on the contact-boltsy yoronzz.

t 1s the operator’s telephone and B is -her

signaling-battery.

E is a bell or similar test receiving mstlu-
ment adapted to strike whenever the battery
is closed through it.. The eireu’ite are S'ub-
stantially as shown

G in eaeh case 111 the dra,wmfrs 1em esente f

| through the operator’s

| and when the levers are on z
2 is the

Itisa vibr at-— 1
In- |
stead of the circuit of the bell being broken |
during the vibrations of the hammer the bell- |

Gr represents the gr eund The -

The telephone isshown .
as belng on the switch at X and as being off

through a third leg to ground. If
| Opemtor places a plug D’ in a spring-jack

n N are eonneetmg pleces, as shown |
to connect the metal pieces m m Wlth thef

| subseriber’s signaling apparatus.
| be a generatoror a battery of sufficient force

- n01m&11y on bolts # z.

the ground connection, and v is the clearing-

-out annunemtm

It is evident that when the levers of the
switch Y are on 4 i the plug D is grounded
telephone and the plug
D’ is grounded through the test receiving in-
strument and the generator, and the plugs
are disconnected except through the ground,
z the plugs are
disconnected from the ground, the telephone,

the test recelving instrument, and generator,
| and are connected together, and the clearing-

out annuneciator is in their circuit. If, When

they are thus connected together, their 11s1:en-.

ing - key is depressed, the Jomt circult 1is

mounded through the operator’s telephone.
The operation of the whole system 1s as fol-

lows: When an operator sees a call on a call-

“ing-annunciator, she places D of a pair of
plugs in the spring-jack at her board of the
“line calling and by conversation finds out
-what line 1s wanted. »She then places plug
D’ of the pair of cords in the spring
-switeh of the line wanted, and in doing so: -

-Jack
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disconnects the line from the ground andat

thesametime sendsthe signal‘ing-b&tt‘er}r CUY-
rent to the line.

If the subscriber’s vibrat-
ing bell is in circuit with the signaling-cur-

; 1e1113 the bell will vibrate and the subsellbel
- will be called, and the operator’s test receiv-

ing instrument will vibrate in unison and the

~operator will thus know that the line is not
{ in use.

S 8" in Fig. 2are operators’ systems of cords g
with plugs, keys switches, clearing-out an-
nunciators, operator’s telephone callmﬂ* bat-

One system is ShOWIﬂ at |

~he will then move the switch-levers

toz z,and the twolines will then be connected

together for conversation with the clearing-
oul annunciator in circult. If she wishesto
see whether the subscribers are throu oh con-

| versation, she may press on key k& and her
Only one pair of cords, with its plugs, key, |
switch,and clearing-outannunciator,isshown
in each system. Others could be added in a

manner which will be apparentte those skilled | switch of a line (the levers of tht switch Y

telephene will be connected to the circuit
If, when an

corresponding to the plug being on 7 7) the

testreceiving-bell does not vibrate, she knows
~that the signal-bell at the subscriber’s station

is not in circuit with her bell and signaling-

battery,and thereforethat theline is emtehed

Or 1R The failure to receive the test-

Use.

-signal will be due either to the fact that the

telephone is off from ifs switech at the sub-

scriber’s station or to the fact that there isa
| plug in some switch of the line between the
| one where the test is made and the subscrib-
- Y is a double-lever switch by which the op- | er’sstation. If it is due to the former condi-
erator may at will place the levers of the
The |
cross-piece between the levers may be of rub- |
‘ber, as is usual. |
1o is a listening-key. A two- -point switch

or similar device might be used in its place.

tion, she will generally hear one stroke of her

bell, and if to the latter She Wlﬂ not-hear that
| even.

- A constant-current dynamo might be used
fer signalinginstead of the battery mentioned
abeve. 1 have not shown or described the
T'his may

to actuate the calling-annuneciator through
the subscriber’s line. | '
Theleversof the switches Y should remain
When the operator
receives a call on an anmmela,tor, she moves
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the levers of the switch she is to use for the
connection to ¥ ¢, and when they are in that
position she receives the order, removes the
ground from, and makes the signal and test

of the line wanted. She then moves the le-
vers to z z, as stated above.

When in this system neither the line is
switched for use at any board nor the sub-
seriber’s telephone is switched for use, anda
switch-plug is placed in the line-switeh at
any board, both the subseriber’s bell and the
operator’s signal-bhell will sound, thereby both
calling the subscriber and indicating to the
If the
plug 18 inserted in the line-switch at one
board, asat A, and thelineisalready switched
at another board connected with the line-cir-
cuit at a point nearer the subscriber’s station,
asat A’,the subscriber’s bell and the operator’s
bell will not sound, whether or not the sub-
seriber’s telephone is switched for use. The
operation of placing a switeh-plug in the
switch of a line therefore indicates to the op-

erator either that the subseriber’s telephone

18 switched for use orthat theline is switched
at some switch which is between her switch
and the subscriber’s station.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In a telephone-exchange system, multl-
ple switchboards, telephone-lines each nor-
mally grounded at the subseriber’s station,
and h&vmg an automatic vibrator controlled
by a switch at the subseriber’s station, which
cuts out the contacts for
the subscriber’s-telephone apparatusisin use,
in combination with switches, one for each

Jine on each board, each switeh having a

spring and a contact-piece with which the
springisnormally in contact, each line passing
successively through such normally closed
palrs of contacts of the line on the several
boards, passing in each case to the spring
first and from the last contact to ground, test
recelving instruments, one at each board,
each grounded on one side and connected on
1ts other side to a plug adapted to be placed
In any switch atits board and when so placed
to separate the spring from the contact-piece
and form contact with the spring, and bat-
tery in any test-circuit thereby established,

sald vibrator when

|

said test receiving instruments being so con-
structed in relation to each circuit-breaker
and the battery that it responds to the cir-
cuit-breaker whenin closed circuit with them.

2. In a telephone-exchange system, multi-
ple switchboards, telephone-lines each nor-
mally grounded at the subscriber’s station,
and having a circuit-changer controlled by a
switch at the subscriber’s Smtmn which cuts

55
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out said circuit- changer when the stitbserib-

er’s-telephone appamtns is In use, in combi-
nation with switches, one for each line on each
board, each switch having a spring and a con-
tact-piece with which the spring is normally
in contact, each line passing successively
through such normally closed pairs of con-
tacts of the line on the several boards, pass-
ing in each case to the spring first, and from
the last contact to ground, test receiving in-
struments, one at eaeh bOEle each wrounded
on one 51(19 and connected on its other side
to a plug adapted to be placed in anyswitch
at 1its board and when so placed to separate
the spring from the contact-piece and form
contact with the spring, and battery in any
test-circuit thereby established, said test re-
celving instruments being so constructed in
relation to each circuit-changer and the bat-
tery that it responds to the eu*emt changer
when in closed circuit with them.

3. In a telephone-exchange system, the
combination of multiple switchboards, lines
grounded at the subscribers’ stations, nor-
m:«;Llly grounded at the central office, and
havmw automatic vibrators controlled by
Switches at the subscribers’ stations, which
cut out the contacts for said vibrators when

their telephone apparatus is in use, with a

test-circuit for each board at the central of-
fice, grounded on one side and having in-
cluded in it, a test receiving instrument,
switching apparatus having circuit connec-
tions whereby the operator may, in one oper-
ation or motion, both disconnect any of said
lines from its office ground and connect it to
sald test-circuit, and signal-battery in
test-circuit, substantially as set forth.
MILO G. KELLOGG.

Witnesses:
FRANCES D. KELLOGG,
LILLIAN M. DUDLEY.
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