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UNITED STATES

PATENT OFFICE.

PAUL MINNIS, OF MOBILE, ALABAMA, ASSIGNOR OF ONE-HALF TO THE
HOME TELEPHONE COMPANY, OF SAME PLACE.

SWITCHBOARD FORTELEPHONE SYSTEMS.

SPECIFICATION founmg pe,lt of Letters Patent No. 561,419, dated J une 2 1896.
| Appllmtmn filed I‘ebluery 17, 1896. %erml No. 679,647, (No model.)

To c?z,? [ whom it may concermn:

>¢ 16 known that I, PAUL MINNIS, a citizen
of the United bte‘res residing at Mobile, in
the county of Mebﬂe and State of A]ﬂbema,
have invented new and useful Improvements

in dwitechboards for Telephone Systems, of

which the following is a specification.

- My invention relates to switchboards for
telephone systems, my purpose being as fol-
lows: Ifirst, to so arrange and improve the
apparatus and the cnemts that the work of a
central telephone-station shall be materially

-~ abridged, more rapidly and easily performed,

15

rrreeter &ecumey secured, and confusion and
uneertfunty removed 1n a marked degree;
second, to provide a system of call-circuits,
clectric- -lamp circuits, and switech- epemtmn

devieces to cut the lamp-circuits in and out,

“each lamp being placed in a call-box lmvmﬂ'
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aninstant whether a wire over w]ueh commu-

5°

equivalent of the “ring-o

a numeral or other character denoting one of
the line-stations, the station thus 1nd1(3ated
being comprisedin a call-circuitwhich is com-
')1eted through the switch- -operating device
which cuts the lamp In the call-box into cir-
cult and through a switeh at the line-station
which is 1'101*1113113?’ open, whereby a subseriber
can call the central station by merely closing
the open switch, without resorting to a mag-
neto call-gener LtOI the ignition of the 1£bmp
oiving Ilotlee to the centml station by 1llumi-
lmtmg a numeral or character on a transpar-

ent wall of the call-box; third, it is one pur-

pose of my said mventlon to pr 0V1de automatic
means for giving notice to the central station
of the cessation of communication between
any two line-stations, such notice being the
T” now pmetlced in
other systems, but differing therefrom in be-
1ng antomatically eceomphshed by merely re-
leasing the hand-telephone,which permits the
switel to open the lamp-circuitand extinguish
the lamp in the call-box, thus rendering 1‘[ un-
necessary for the person using the telephone
to ring-off or perform any 013]161 act except to
remove the hand from the instrument; fourth,

1t 18 my object to provide means whereby any
operator at a central station can ascertain in

|"I

nication is desired is in use.
My invention also comprises other 1’10v01

features, all of which will be fully explained |

the line-jacks of the switchboard.

tion upon the line 7 7 1n Fle 5.

latter.

llel‘ema,fter, and then particularly pomied

out and defined in the e¢laims which ‘remm—-
nate this specification.

10 enable those skilled in the art Lo which
my said invention relates to clearly under-
stand and to practice the same, I will proceed
to deseribe said invention in detell reference

being had for this purpose to the accompa-

n y11’10‘ drawings, in which—

Figures 1 and 1 constitute a dmﬁram show-
ing the arran ﬂ‘ement of circuits :-ELL a central
Smtlon and betweeu the latter and two line-
stations. Ifig. 2isa central longitudinal sec-

tion of one of the plugs used in connecting

the service-wires of two line-stations thrmwh

Kig. 3is a
view in longitudinal section of one of the line-

jacks of the switchboard. Fig. 4 is a sec-

tional view of the same, the section plane be-

ing indicated by the dotted line 4 4 in Fig. 7.
I‘10 dis a further sectional view of the same,
the section plane being denoted by the 11110
59, Fig. 7. Fig.6isa tmnsverse section upon
the hne 6 61n Kig. 3. Kig. 7 is & Cross-sec-
Kig. 8 is a
sectional view showing the electmeel] y-oper-
ated switech for elesmﬁ* ‘and opening one of

the lamp-circuits, this view also Iincluding a

diagram of the two circuits for hehtme* ::md
extlnﬂ'ulshmm the lamp and a circuit for the
Fig. ‘) 18 a sectional view of the tele-
phone used at the line-stations, showing the

switeh which completes the call- euemt Lhe
figure being in two parts.

The refe1 ence-numeral 1 in said dr ch’i]]“S

indicates generally the central station of - &
telephone system, and the numerals 2 and 3

denote two of the line-stations, the station
apparatus, comprising the station-call and
the parts of the telephene being shown con-
ventionally in Fig. It sheuld be stated
that the system of cweuits in which each line-
station 1s connected by an independent serv-
ice-wire to the central station and to a re-
turn-wire common to all the stations and to

a single main battery or source of electric

generation 1s the same, substantially, as that
set forth in an application filed by me of
even date for a system of telephonic com-
munication, said case bearing Serial No.
579,647, The line-station apparatus also, as
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well as the switch-operating device, the plug,

and the line-jack and plug combined, are
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all subjeects of separate applications of even
date, and I make no claim in this case to
any .of these parts separately. Ieing es-
sential to my present invention, they are de-
seribed in connection with it, but are claimed
only in those combinationsin which the pres-
ent invention is included.

Each line-station is connected by a service-
wire 4 to the central-station switchboard in
the manner described hereinafter. Thesame
wire also makes connection with a single re-
turn-wire 5 of such diameter as to equalize
the aggregate resistance of the service-wires.
This return-wire forms part of the pathtrav-
ersed by the currents from all the service-
wires. It is not connected to earth at any
point, and there is no “ground” upon any
service-wire, so that I prowde a complete me-
tallic euemb for every line-station which 1s
without earth connection.

The return-wire 5 1s connected by a tap-
wire 6 to one pole of a single main battery or
source of electric energy B. This tap-wire
also connects electrically with a spread ter-
minal 7, which lies between the return-wire
and the main battery. The other pole of said
battery B is connected by a wire 8 to a sec-
ond spread terminal 9. Ifrom this spread
terminal a wire 10 is carried to the first ter-
minal of the helices of a pair of electromag-
nets 12, and from the second terminal a wire
13 isled to one of the line-jacks of the switch-
board at the central station, which has two
closed spring-contacts 14 and 15, to the former
of which said wire 13 1s connected. Krom
the other spring-contact, 15, a wire 16 goes
to the multiples M. of the switchboard, and
from these multiples a wire 18 is carried to a
single spring-contact 19, which is in the same
line-jack with the closed contacts 14 and 15.
From the single contact 19 the service-wire
4 is led to line-station 2, where it forms a
loop having two branches between which the
bell-coils 20 are placed in bridging connec-
tion. 'Beyond these coils the transmitter I
and receiver I} are connected in series, and
from these parts of the telephone one branch
of the loop 1s led to the return-wire 5. The
which 1ncludes the service-wire 4,
single contact 19, wire 13, multiples M, wire

16, closed contacts 14 and 15, wire 15, elee-

trom w*netcs 12, wile 10, spread terminal 9,
wire §, bfmttely 3, tap-wire G, and common
return-wire 9, 18 1101‘111%113?’ complete at every
point except at the line-station, where a
switch (shown conventionally in Fig. 1) is
placed 1n the handle supporting the receiver
and transmitter, asshownin Iigs. 9and 10and
explained in detail hereinafter. Thisswitch
is normally open, and by closing it the per-
son using the telephone 1s able to send a cur-
rent from the battery b over the circuit last
described. 'T'he action of this current is as
follows: |

The electromagnets 12 are arranged at the

' There

central station in convenient proximity to the
switchboard andin full sight of the operators.
arc a pair of these magnets for each
line-station, the cirecuit in each being similar
to that already described. DBy reference to
Fig. 8 it will be seen that the pair of electro-
mmmets 12 are mounted upon a base 21, from
which they are insulated. Rising fr om this
base is a post 22 of conducting mater ial, on
which is accurately balanced an armature 23
Upon this armature is mounted a small glass
Lube 24, which is alsoin equilibrium so fm‘ a3

.%ers an equal apportionment of 1ts weight
upon both sides of the fulcrum 25, on which
the armature is balanced. “Within the tube,
whichisclosed at both ends,is placed a globule
of mercury 26, which is free to run from end
to end of the tube when the latteris inelined
even slightly. Mercury is the only substance
suitable for this purpose, as i1t will move on
a very slight inclination and with great swift-
ness, so that an instantaneous tip of the ar-
mature will be sufficient to enable the mer-
cury to travel past the center and depress the
end toward which it moves. The armature
23 forms part of the derived circuit, the ex-
tremity which 1s adjacent to the maﬂ*uets 12
being prolonged to form a contact 2 37 , which
T Sts upon the end of a second post C)7 The
wires 10 and 13 go, as already stated, to the
terminals of the magnets 12. Ifrom the post
29 awire 28 is led to a feeder 29 and from the
post 27 a wire 30 is led to one terminal of a
smallincandescentlamp 51, From thesecond
terminal of the lamp a wire 32 goes to a see-
ond feeder 33. These feeders are connected,
respectively, to the opposite poles of the main
battery I3 and are open or without circuit, ex-
cept through the multiple-are connections to
the lamp 31 and through similar connections
to a lamp 31%, identified with line-station 3.
ILach of these lamps is inclosed in a small
box or housing 54, having a transparent wall
35, on which is displayed a number or char-
acter denoting the line-station identified with
that lamp. Thusbymerely closing the switch
at the line-station the lamp-cir cuit is estab-
lished and maintained after the switch 1s re-
leased by the armature 23, overbalanced on
one side by the mercury globule 26. 'The
means for cutting out the lamp-circuit will
be explained in due course.

The end of the armature 23 opposite that
forming the contact 25 has a pmlonﬂmmn
30, whleh lies between two stops 537, both of
which are -adjustable in a post 38 upon the
base 21. This post is insulated and forms no
part of any electrical circuit. '3011(-3&1;11 the
adjacent end of the armature 23 1s a pair of
electromagnets 39, insulated on the base and
similar in all respects to the magnets 12. "The
first terminal of the magnets 59 1s connected
by a wire 40 to a wire 41, which 1s led to one
pole of the main battery B. Trom the other

pole of said battery the circuit of the mag-
nets 39 is by way of a wire 42 to a wire 43,
and by the latter to a spring-contact 44, one
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of a pairarranged in the same line-jack with
the contacts 14 and 15. The second contact
of the pair, denoted by the numeral 45, is ar
ranged over the contact 44, but not in touch
with it. IFrom this second spring-contact a
wire 46 goes to the second terminal of the
magnets 39. When the operator at the cen-
tral station answers a call and inserts the
plug on one end of the flexible cord in the
line-jack in the manner shown in Figs. 3, 4,
and 9, the conducting-cap upon the end of the
plug engages the two contacts 44 and 45 and
closes the circuit, which includes the helices
of the electromagnets 89. This attracts the
corresponding end of the armature 23, draw-
ing it down and causing the mercury globule
to run to that end of the glass tube 24, thus
maintaining the armature in the position it

‘18 caused to assume by the attraction of the

magnets 89. The rise of the terminal-con-
tact 23 breaks the circuit of the lamp 31 and
extinguishes i, its ignition being the call-
signal by which the central station was noti-
fied that line-station No. 2 desired to com-
municate with another station.  Wires 47 go
from the contact 44 to the multiplesof the
swifchboard, as shown convention ally in Fig.
1, these connections beingso familiar asto re-
quire no description. | |

It 1s well known that in every central sta-

tion of a telephone system comprising an
average number of subsecribers’ or line sta-
tions, or in systems serving even less than an
average number, the switchboard is divided

into parts, each containing as many separate
connections as can be served by a single at-
tendant, and containing, moreover, multiples

orduplicatesof alltheremaining connections.

I may mention, though it may be unnecessary,
that one purpose of these duplicate connec-
tions in each of the divisions or panels of the
switchboard is to enable any one of the opera-
tors to connect a line-station served by that
operator with any one of the line-stations

served by an operator having charge of an-

other division or panel, and to be able, more-
over, to ascertain easily, accurately, and in-

- stantaneously whether the line-station with

50

55
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which communication is desired is already

using the service-wire which connects that sta-

tion to the switchboard. Itis one of the spe-
clal purposes of my present invention to pro-
vide means for accomplishing this with abso-
lute certainty with the minimum expenditure

of time, care, and effort or manual action on

the part of the operators at the switehboard,

“and without the necessity of addressing a

question to either line-station and awaiting

a reply. The means I provide for this pur-

pose are as follows: At the central station, in

convenient proximity to the switechboard, so:
that the attendants can readily see the same
‘without changing their position, I arrange a
series of small lamps 49, each identified with
Fach

one of the panels of the switehboard.

lamp has its own independent cireuit, which
18 closed and opened in the manner Tam about

a second feeder 57.

to deseribe. - One lamp-terminal is connected
by a wire 49* to a post 52, which forms a sup-

port for the armature 53 of a pair of electro-

magnets,which arearranged,when energized,
to attract the armature, which is normally
raised by a spring or any other means suit-
able for the purpose. When attracted, the

prolonged end of the armature is brought into
contact with the post 54, and from said post

54 a wire 55 is led to a feeder 56.  This feeder

goes to one pole of the main battery B and

the other pole of said batteryis conneetfed to
KFrom the latter a wire
59 18 led to the second terminal of the lamp.

The magnets acting upon the armature 53

are denoted in Fig. 1* by the numeral 60.

The circuit by means of whichthey are ener-
gized 18 as follows: From one terminal of the
helices of said magnets 60 a wire 61 goes di-
rectly to one pole of a battery 62. From the
other pole a. wire 63 goes to the spread termi-
nal 7, from which point the circuit is by the
tap-wire 6, return-wire §, to the line-station.
Ilere if the line is closed the current passes
through the telephone and over the service-
wire 4 to the single contact 19 in the line-
jack. Thence, a plug being inserted in the
jack, the path of the current is through con-
tact-piece 72, bushing 67, face-plate 68, con-
ducting-strip 69 of the jack, and thence on
by a wire 18* to the corresponding multiples
M and to their respective face - plates 68
through their respective contact - strips 69.
T'hecircuit is completed by a wire 64 from the
second terminal of the electromagnets 60 to
a test-thimble 65. This thimble is in form
a device corresponding with its name, being
worn by the operator upon one finger. It is
made of some insulating material and has a
metal tip 65*, to which wire 64 is attached.
The pressure of this metal tip 65* against the
face-plate 63 of any line or multiple jack that
18 in use closes the test-circuit, energizes the
electromagnet 60, attracting the armature 53,
and drawing it into contact with the post 54,
thus closing the circuit of the lamp 49, by the
ignition of which the operator is notified that
the service-wirethus tested isin use. Should
the line be idle, the test-circuit will be open
between single- contact 19 and contact-piece
72 1n the line-jack and all of its multiples,

and 1t being therefore impossibe for tlie op-

erator toclose the test-circuit by establishing
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the contact between the metal tip 65* of the

test-thimble 65 and the face-plate 68 of the
corresponding jack in front of the operator

that the line tested is free foruse. Tomake
the use of this testing device clear, T will now
refer to the construction of the line-jacks and
the plugs used therein. -- |

Figs. 3 to 7 show one of the line-jacks, and
F'ig. 2oneof the plugs. - Each of theline-jacks
has a non-conducting body 66, containing the
opening for the insertion of the plug. Atits
mouth this opening has a bushing 67 and face-
plate 68 of conducting metal.- A conducting-

the failure of the lamp 49 to burn indicates

125

130




strip 69 conneets at one end with the face-

- plate and extends to oralittle beyond the rear-

10

ward end of the non-conducting body 606, ly-

ing for the greater portion of its length in a

channel 70, formed in the non-conducting ma-

terial. Diametrically opposite thisstrip 66 the -

single spring-contact 19 is arranged, secured
near one end to the outside rearward part of
the jack, its forwardly-projecting portion ly-
ing in a longitudinally-formed slot 71, its free
extremity extending beyond the slot and ly-
ing inside the end of the bushing 67, and nox-
mally separated from a contact-piece 72, which
connects electrically with the bushing 67 and
face-plate 68.

Upon the rearward end of the line-jack are
mounted the two spring-contacts 44 and 49,
diametrically oppesite each other. Their free
cnds approach each other, but do not meet,
their points projecting forward or toward the

mouth of the jack and being curved to di-

i)

verge, asshown 1in FFig. 3. These contacts are
attached to the exterior faces of the non-con-
ducting body 66, and their forwardly-project-
ing portions pass into slots 73, in order to
enter the opening for the plug. Upon the
same part of the non-conducting body are
mounted in a similar manner the contacts 14
and 15, which pass into and through slots 74,
their forwardly-projecting ends meeting in
the center of the opening. The points of the
contacts are bent away from each other or di-

- verged to enable the end or the plug to enter

o
Cr

40O

60

between andseparatethem. IForconvenience
in mounting these contacts the rear end of the
jack may be hexagonal, as shown in Fig. 6,
and the opposite contacts are separated {rom
adjacent contacts by ares measuring about
sixty degrees upon the cylindrical surface of
the jack. o

The wires 43 and 40 are connected to the con-
tacts 44 and 45, respectively. Irom contacts
44 and 45 arc carried wires 47 and 47*, respec-
tively, to the corresponding contacts of the
corresponding multiple jacks of the switeh-
board. Wire 13 1s connected to contact 14,
and from opposing contact 15 is carried wire
16 through the contacts of the corresponding
multiple jacks ol the switchboard correspond-
ingtothecontacts 14 and 15 of the correspond-
ing line-jacks. Wire 4 is connected to con-
tact 19, from which 1s carried wire 18 to the
corresponding contacts of the coresponding
multiple jacks of the switehboard. Ifrom con-
tact-strip 69 1s carried wire 18" to the corre-
sponding contact-strips of the corresponding
multiple jacks of the switchboard. DBeyond
the last corresponding multiple jaclc of the
switechboard wires 10 and 18 are connected to-
oether, while the ends of wires 47, 47, and
18* are left free and are tapped or otherwise
insulated to prevent any short circuit with
other wires or partsof theswitechboard. Wires
16, 18, 18*, 47, and 47" are designated and
known as the “multiple” wires of the switch-
board, wire 16 being the ‘‘annunciator-muil-

tiple,” wire 18 the ‘‘line-multiple,” wire 18* |

4 , | 561,419

the ¢ test-multiple,” and wires 47 and 47 the
“first” and ‘“second” restoring-multiples.

" The plug shown in Fig. 2 has a point 75 of
non-conducting material, its tip being cov-
cred by a cap 76 of conducting material. The
reduced portion of the point enters a tubular
body 77, between the end of which and the
thimble 76 the enlarged non-conducting por-
tion of the point isexposed. A non-conduct-
ing sleeve 78 incloses most of the tubular
body, and between the end of saidsleeve and
the exposed part of the non-conducting point
a portion of the conducting body 77 is ex-
posed. A collar 79 is formed on the exterior
of the sleeve 78 to limit the insertion in the
line-jack, this collar being placed at such a
point that when it abuts on the face-plate (S
the conducting-cap 76 will engage the ends
of contacts 44 and 45, while the contacts 14
and 15 will be separated and will rest upon
the exposed non-conducting portion of the
point 75, as seen in Figs. 3 and 4. T'he sin-
ole contact 19 willat the same time rest against
the exposed portion of the conducting tubu-
lar body 77, the point of said contact being
forced against the contact-strip 72, as shown
in Ifig. 5 in dotted lines. |

Upon the open end of the sleeveis placed a
cap S0, formed of insulating material and con-
nected by scerews 81, which pass through slots
32 in the cap and are tapped into the sleeve
78 and tubular body 77.
between the end of the sleeve and the closed
end of the cap, holds the latter normally in
the position shown in Fig. 2, permitting the
cap, however, to be moved toward the open
end of the sleeve by pressure.

In the tubular conducting-body 77 1s a core
84 of conducting material, which is con-
nected to a wire 96, In the center of the
cap SO is inserted a ring 86 of conducting
metal, having a diameter equal to that of the
tubular body, with which it is substantially
concentric. Within this ring lies a cylindri-
cal bushing 87, which projects a little inside
the cap and enters the tubular body 77 when
the cap 80 is pushed up. The wire 35 enters
through this bushing, and a second wire S318
connected to the ring 86. These two wires
are contained in one part of the divided flexi-
ble cord shown in Fig. 1. Irom binding-post
39 wire 96* goes to one pole of battery 96 and
from the other pole of this battery onto bind-
ing-post 892, and thence on through the other
part of the divided cord to core 84 of the other
plug of the pair. In said figure the wire 55
aoes to a binding-post 89 on the apron 90. In
the first plug of the pair wire 83 goes to 4
binding-post 91, and thence to the head-phone
92 of the operator at the central station.
From the head-phone a wire 93 returns and
cocs to the spread terminal 7. In the other
plug of the pair the wire 88* goes to bind-

ing-post 91*, and thence to one pole of a mag-
neto-generator 92, from the other pole of
which wire 93* goes to the spread terminal 7.
If station 2 is talking, and if a call comes

A spring 83, coiled.
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~tip 65 of thimble

to metal tip 65" of thimble 65.

of the electromagnet 60 being thus completed,

term a ““talking-battery.”
battery are connected to the wires 85 and

- 561',419 ' | S

to another panel of the switchboard to con- |

nect said station 2 with the person calling,
the operator, who knows nothing about sta-
tion 2 except through the multiples of the
board, must first ascertain if the service-wire
from station 2isin use. Todo this, the metal

station 2. A circuit is thus completed over
the following path: beginning at face-plate

63, through contact-strip 69, test-multiple 18,
o the contact-strip 69 of the corresponding

Jack in use at the time by line-station 2,
through the face-plate 68, bushing 67,contact-
plece 72, and line-contact 19 of that jack, and

thence on over service-wire 4 to line-station

2, through the two branches of the loop in
service-wire 4 at that station, over return-
wire 5, tap-wire 0, tospread terminal 7, thence
on by wire 63 to one pole of battery 62, from
the other pole of battery 62 to one terminal
of electromagnet 60, and from the other ter-
minal of electromagnet 60, over wire 64, back
The circuit

armature o5 18 drawn by it into contact with
post o4, thus closing the circuit of lamp 49,
the ignition of this lamp notifying the test-
ing operator that the wire is in use at the
line-station 2. B

The two parts of each flexible cord at the
central station are connected, respectively, to
the opposite poles of a battery 96, which I
The poles of this

3o", respectively, in the two parts of the cord,
so that when the plugs are inserted to put the
line-stations in communication the. circuit
beginning at one pole of battery 96 will be by
way of a wire 96* to binding-post 89, wire 85
to binding-post 89, thence on to the first plug
of the pair, thence through its conducting-
body 77, line-contact 19 of the jacks, service-
wire 4, to the line-station corresponding to
that service-wire and through the two por-
tions of the loop of the service-wire 4 and the
telephone therein tothe return-wire 5, thence
along return-wire 5 to the line-station of the
service-wire corresponding to the jack into
which the plug of theother part of the flexi-

ble cord is inserted, over the two portions of

the loop of this second service-wire and the
telephione therein, and on over this second
service-wire to its corresponding jack in the
switchboard at the central station, over con-
tact 19 of said jack to conduecting-body 77 of
the inserted plug, and thence by wire 85* to
binding-post 89*, and on to the other pole of
battery 96. o :

The operator’s head-phone 92 is connected
by wire 83 in one part of the flexible cord
and wire 93 between the cylindrical bushing

57 of the cap 80 of one of the plugs and spread
1he magneto-generator 92° is .

terminal 7. | K
similarly connected between cylindrical bush-
ing 87 of the cap 80 of the other of the plugs

le' 65 18 pressed against the
Tface-plate 68 of the jack correspondingto line-

and spread terminal 7 by wires 88* and 932,
respectively. |

I have the two plugs made in two colors, all

‘those to which the head-phone circuit is con-

‘nected being of one color and commonly des-
1gnated as the ““first plug” of the pair, and

all the plugs to which the magneto-generator

‘circuit is connected being of another color and

commonly designated as the ‘“second plug”
of the pair. The circuits for the head-phone
and the magneto-generator, respectively, are

normally open in the caps of their respective
plugs between the eylindrical bushing 87 in

the cap 80 and the conducting-body 77 of the

plug. When a subscriber calls the central

office, the force necessary to insert the plug

-In that subscriber’s jack telescopes the cap 80

on the body 78 of the plug, closing the con-

tact between the cylindrical bushing 87 of the
cap and the conducting-body 77 of the plug,

thus completing the circuit of the operator’s

‘head-phone 92 over the conducting-body 77

of the plug, contact 19 of the jack, the ser-
vice-wire to the line-station, over the two por-
tions of the loop in the service-wire at the line-
station, return-wire 5, tap-wire 6, spread ter-
minal 7, wire 93, to the head-phone, thence on
by wire 88 to one pole of battery 90, and on
from the other pole of battery 90 to binding-
post 91, and from binding-post 91 back to ¢y-
lindrical bushing 87 of the cap 80. The talk-
ing-battery for the operator’s head-phone
(designated as 90%) is placed in series with

the wire 838 after it leaves the binding-post 91,

all of the binding-posts 91 on each panel of

the switchboard being connected by a com-

mon strip for that panel and being conducted

on from that strip by a single wire 88, the

same being common to all the independent

wires 33, one in each of the portions of the.

flexible cords connected to the first plugs of
that panel of the switchboard. By the term
““operator’s head-phone” I mean both the re-
ceiver and transmitter, as shown in Fig. 1.
‘The eperator’shead-phone being broughtinto
connection with the calling-subseriber’s sta-
tion automatically, as just deseribed, the op-
erator can promptly ascertain the wants of
that subscriber. Should the calling sub-
scriber request connection with some other

line-station, the operator inserts into the jack

ot the called-subseriber’s line the second plug
of the pair, the force required to insert the
plag automatically telescoping the cap on the
body of the plug, setting up a contact between
the cylindrical bushing 87 of the cap and the
conducting-body 77 of the plug, thus com-
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pleting and establishing a circuit carrying in

series therewith magneto-generator 92%, by
which the electromagnet of the bridging-bells
at the called-subscriber’s station are ener-
gized and the bells rung, notifying that sub-
subseriber that he is wanted at his telephone.
1The path of this ringing-circuit is substan-

tially similar to that of the head-phone cir-
cult already described, with the substitution
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of wires 88* and 93 for wires 88 and 93, re-
spectively.

In the ringing-circuit wire 88* corresponds
to wire 8S in the head-phone circuit, there
being an independent wire 88* from the sec-
ond plug of each pair to each of the binding-
posts 89°, all of these binding-posts on each
panel of the switchboard being connected to-
gether by a ecommon strip for that panel and
being conduected on from that strip by asingle
wire 38" to the magneto-generator 92*. 'I'he
release of the plug by the operator cuts out
the head-phone circuit of the ringing-circuit,
as the case may be, by means of thespring 83,

which forces the cap SO back to its normal

position, thus breaking the contact between
cylindrical bushing 87 of the cap SO and con-
ducting-body 77 of the plug. ILither of these
circuits ean, however, be instantly reéstab-
lished by a pressure of the operator’s finger
upon the cap of either plug; but should 1t be-
come necessary toring the calling subsecriber
or speak to the called subscriber the plugs
must be reversed. In other words, all tallk-
ing or listening must be done by the operator

by means of the first plug of the pair and all

ringing by means of the second plug of the
pair. The simplicity, speed, and certainty
secured by this arrangement will be rcadily
appreciated.

I‘rom each of the binding-posts 89 on apron
90 is led a wire 97 to one terminal of the elec-
tromagnets 98, and from the other terminal
of electromagnets 95 a wire 99 goes to one
pole of an independent battery 100, from the
other pole of which wire 101 1s led to the
spread terminal 7. IElectromagnet 98 18 pro-
vided with a post 102, which carries an arma-
ture 103, normally held out of countact with a
second post 104 by a spring or other contriv-
ance. From post 102 a wire 106 18 led to onc
terminal of lamp 105, from the other terminal
of which wire 110 goes to wire 109, wire 109
ooing to one pole of main battery I3, and be-
ing one of a pair of common open-circult feed-
wires with which all the lamp-circuits of the
switchboard corresponding to the circult of
lamp 105, now being described, are in multi-
ple arc. WirelO0S is the other of this pair of
common feed-wires and goes to the other pole
of main battery 3. I'rom wire 108 a wire 107

is led back to post 104.

The above-described circuit,with all 1ts ap-
purtenances, provides what I term an ‘“ auto-
matic ring-off,” as it accomplishes the work
at present done by the arrangements and ap-
pliances known as ‘‘ring-off devices.” The
operation of this ring-off, briefly deseribed,
is as follows: Itscircuitis over the following
path: from one terminal of electromagnet
98 over wire 97 to binding-post 89, thence by
wire 85 to conducting - core 84 of the plug,
through conducting-body 77, containing core
84, to contact 19 of the jack, from contact 19
over service-wire 4 to the line-station, over
both portions of the loop of the service-wire,
and through the telephone and 1its connec-

tions at the line-station to return- wire o,
thence on over tap-wire 6 to spread terminal
7, from spread terminal 7 over wire 101 to one
pole of battery 100, and from the other pole
of Dattery 100 by wire 99 to the other termi-
nal of electromagnets 98. Thiscircultis nor-
mally open in the switeh in the handle of the
telephoneat theline-station. When the sub-
seriber closes this switeh, in order to cut his
transmitter and receiverinto circult, the ring-
off circuit is established, the electromagnets
08 energize, armature 103, attracted into con-
tact with post 104, closing the lamp - cireuit
and igniting lamp 105.

It is obvious that as long as the subscriber
has his telephone in use the ring-off cireuit
will remain intact and the lamp 105 will con-
tinue to burn and that as soon as he releases
the handle of his telephone the spring-switch
in the handle will open, disestablish the ring-
off circuit, and by the consequent release of
armature 103 open the lamp-eircult and ex-
tinguish the lamp 105, thus notifying the op-
erator thatthe two line-stations connected to-
cether by the corresponding pair of cords and
plugs have completed their conversation and
that these two service-wires are ready to be
disconnected. It will be observed that I run
the ring-off circuit through binding-post 5
and to the first plug of the pair, so that the
calling subscriber always controls the circuit.
This arrangement also enables the calling
subsecriber to recall the operator at any time
by manipulating the switch in the handle of
his telephone, which manipulation will result
in the flashing or intermittent ignition and
extinguishment of lamp 105. Iach first plug
of the switechboard is provided with one of
these automatic ring-off circuits.

In order to prevent the batteries 90%, 96, and
100 or any two thereof from short-cireculting
through each other when brought in contact,
by means of a plug and jack, with any serv-
ice-wire, they are placed with their similar
poles toward the plug conneection. Thus, al-
though all three or any two of these batteries
may be connected to one service-wire ab the
same time, establishing two or three similar
circuits whose currents all travel over a par-
tially common path, there can be no com-
mingling, as they will be either all negative
or all positive at the point where they enter
upon the common path.

Although the connections of the telephone
at the line-station are only conventionally re-
lated to the subject-matter of this case, and
asthey are covered with separate applications
of even date herewith in order that the man-
ner in and the means by which the subsecriber
controls that portion of the appliances of the
switchboard representing hisline-station may
be fully understood, I have shown in Ifigs. 9
and 10 the detail arrangements of the tele-
phone and its connections, particularly the
switches in the handle of the telephone.
These appliances may be described, briefly, as
follows: In TFig. 9 the numeral 111 denotes
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one half of the handle of the telephone, and
in the figure the numeral 111* denotes the

other half of the handle. In the two figures
the numerals 112 and 112* denote a chamber
formed by the juncture of 111 and 111°, in
which chamber plate 113 is partially buried.
Plate 113 is pivotally mounted at one end
and projected at the other end a little-dis-
tance outside the handle, the degree of pro-

jection being controlled by screw 114, lying

in notch 115 in the end of the plate. An elas-
tic conduecting-strip 116 bears against the in-

terior edge of plate 113, normally pushing it

out as far as permitted by serew 114. When

ol

and presses the end of elastic strip 116 into
contact with strip 117, which is secured by a
screw to the bottom of the chamber. This
contact closes the circuit of the line-station

over the following path: over strip 117, by

wire 118, to one terminal of transmitter T,

from the other terminal of the transmitter,

over wire 122, strip 121, and terminal wire
123, to one branch of the loop in the service-
wire, over the service-wire to the central sta-
tion, by the path in the switchboard and cen-
tral-office connections, previously described,
to return-wire 5, and back to the other branch

of the loop in the service-wire, thence on over

thatloop, terminal wire 127 to elastic contact-

- strip 124, thence over wire 128 to one terminal
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of the receiver R, and from the other termi-

nal of the receiver over wire 120 back to elas-
tic contact 116. The path just described is
the one taken by the cireuit set up by the con-
tact between elastic strip 116 and strip 117
when the subscriber is not connected with
any other line-station at the switechboard.
Whensuch aconnection has heen established,
the path is through the spring-jacks, plugs,
cord, and talking-battery at the central sta-
tion, thence on over the service-wire to the

line-station with which the subsecriber is con-

nected, through the loops in the service-wire
and the telephone and its connections therein
at that line-station to return-wire 5, and

~thence back to the original line-station and

50

over the path already described, the paths
through the telephone and its connections at
both line-stations thus connected being simi-
lar. HKlastic contact-strip 124 is secured by

- serew 125 at one end, its other end being free.
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Numeral 126 ‘denotes a pusher lying behind
the free end of strip 124. The other end of
this pusher protrudes above the surface of
the handle, and by pressure upon it with the
thumb or finger the strip 124 can be brought
into contact with strip 121, thus completing

a short cireuit between terminal wires 193

and 127 through strip 124 without incorporat-

1ng the other contact strips and wires and the

- receiver and transmitter in its path. This

short circuit goes through the corresponding

annunciator at the switechboard over the path

already described and is used for controlling

the handle is grasped, the pressure upon the
yrojected edge of plate 113 foreces it inward

that annuneciator, althou gh the longer circuit

closed by pressure upon plate 113 will accom-
plish and can be used for this purpose. The
legitimate use of plate 113 is to complete the

| cireult through the transmitter and receiver

for purposes of conversation, and also for call-
ing the operator after the operator has once
answered the annunciator-call and cut the
annunciator-circuit out by the insertion of
the first one of the pairs of plugs of the switeh-
board, as already described. The two halves
111 and 111* of the handle, plate 113, and
pusher 126 are of non-conducting material,
all the contact-strips and connections being
of conducting material.
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It will be observed that the insertion of the

plugs in the line-jacks not only breaks the
call-circuits, which include the contacts 14
and 15, but it also completes the circuit of
the magnets 39, which restore the armature
25 to its original position, thus cutting out
the circuit of thelamp 31. The circuit of the
magnets 39 is completed through the contacts
44 and 45 and the metallic cap 76 on the tip
of the plug. | |

90

The purpose of opening the call-circuit by |

the insertion of the plug in the line-jack is
not merely for the prevention of short circuit-
ing or leakage of the talking-current, but is
for the very essential purpose of disestablish-
ing the connection between the line and the
main battery B. The heavy current from
this battery must be removed from the talk-
ing-cireuit, because if it be present conver-
sation would be practically impossible. In
this connection I will remark that the sub-
stitution of lamps forbells as means for call-
ing the central station gives me a silent
switchboard, the quiet of which is only inter-
rupted by the low tones of the operators in
speaking to calling subscribers. The substi-
tution of this tranquility in place of the in-
describable clamor and interminable clang-
ing of a large central station using the bell-

calls removes one of the severest and most
injurious strains upon the nervous system of
| women that modern civilization has devel-

oped. Such a board, moreover, secures not
only silence but speed to a degree far supe-
rior to anything heretofore used, and adds
greatly to the convenience of both the sub-
scriber and operator. For example, if the
former desires to speak to the operator, in-
stead of hanging up his hand-telephone on a
gravity-switeh or operating said switch with
one hand and the magneto in his box with the

other hand he simply presses the switch in
' his telephone-handle several times in quick

succession, thereby producing a series of
flashes from the lamp which the operator in-
stantly sees. and answers, and, in other re-

spects as set forth in the specification at va-
rious points, the changes effected by my in-
130

vention simplify and reduce the labor of the
operator, enable the switechboard to be accu-
rately, promptly, and rapidly served by a
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much smaller force than has been required

under other systems, and in all respects 1m-
prove the serviee.

What I claim 15—

1. In a telephone system, a switchboard
having each of its flexible cords divided in
two parts, one wire in each part connected
to the poles of a talking-battery, and the
other wires to the head-phone and to one pole
of a call-generator, respectively, the ends ot
said cords having plugs in which one wire 1s
connected toa conducting-body and the other
to a contact carried by a non-conducting
spring-projected cap movable on the end of
the said plug to couple the wires electrically,
a visual call-signal corresponding to each
line-station, a circuit for said signal compris-
ing a balanced armature, and a contact for
one end of said armature, electromagnets to
attract cach end of the armature and inde-
pendent circuits for said magnets, one civeult
including a normally-open switch at a line-
station, and the other circuit comprising sepa-
rated contacts in the line-jack of the switeh-
board, which are coupled electrically by a
condueting-cap on the tip of the plug, sub-
stantially as described.

2. Inatelephone system a visual call-signal
for cach line-station, such as an electrically-
illuminated call-box, a ecircuit for the same
comprising a balanced armature and a contact
for one end of said armature, electromagnets
to attract both ends of said armature, inde-
pendent civeuits forsaid magnets, one circuit
including a normally open switch at a line-
station and normally-closed elastic contacts
in the line-jack which corresponds to said
stalion, and the other circuit inclading rigid
separated contacts in the line-jack, a plug
having a condocting-cap on its tip to couple

said contacts electrically when the plug isin-
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serted and thereby cowplete the cireuit of the
electromagenets by which the armature 18 av-
tracted to brealk the signal-cirevit said plug
being also provided with a non-condacting
point behind its tip to separate the closed
elastic contacts in the line- jack ¢ divided
flexible cord one part attache<d to each plu,
one wire in each part being connected to o.e
pole of a talking-battery, the second wire In
one part to the head-phone and the second
wire in the other part to one pole of a call-
cenerator, anon-conducting spring-projected
cap carrying a contact to which one wire in
cach part is conneected, a conducting-hody
part of the plug to which the other wire in
each part is connected, and a spring-contact
connected to a service-wire and arranged in
the line-jack to clectrically engage the con-
ducting-body of the plug when the latter is
inserted, substantially as described.

3. In a telephone system, a switchboard
having the two parts of each divided flexible
cord connected to the opposite poles of a pri-
mary battery, one wire in each part being
connected from the battery to the conducting-
body of the plug, and the other wire in one
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part to the head-phone and in the other part
to a call-gencrator, each of the last-named
wires being connected to a contact-ring in a
movable cap on the plug, and a line-jack for
the plug having a single spring-contact to bear
on the tubular conducting-body of the plug,
a contact-piece, bushing, face-plate and con-
tact-strip, into contact with which the single
spring-contact is brought by the insertion of
the plug, for the closing and establishment ol
a test-circuit to the face-plates of the corre-
sponding multiple jacks of the switchboard
two contacts normally closed to complete a
call-circuit and separated by an insulating
portion of the plug, and two normally-sepa-
rated contacts to engage a conducting-tip on
the plug and complete a circuit by which the
call-signal is restored to position, substan-
tially as desecribed.

4. In atelephone-switchboard,the combina-
tion with the line-jacks and plugs of contacts
which comp ere a circuit for communication
between two line-stations over service-wires
and a common return-wire, spring-contacts
arranged in the line-jack and normally closed
to form part of a call-circuit, and having their
ends adapted to he separated by the insertion
of the plug, a visual call-signal operated by
said cireuit which includes a normally open
switeh at the line-station covresponding to
said jack, and contacis normally separated
but electrically connected by tue plug, to coms-
plete a circuit by whieh the visual signal 1s
restored to its original condition, substan-
tially as deseribed.

5. In a telephone system, the combir:.tion
with a central station and a series of line-sta-
tions of a single wire commonu to all the line-
stations. a series of serviee-wires connecting
the line-svations to the switchboard at the
central station and tosaid single wire, a test-
signal eonsisting of a lamp {or each multiple
switehboard, a circuit for ewch lamp 1uclud-
ine a switch-armature and a suitable genera-
tor of e'eclricity, and a testing-circuit coua-
prising a sepavate test-battery for cach mul-
tiple switechboavd, electromagnets in the cir-
cuib of the test-battery, to attract the switeh-
armature, a test-thimble, the mm'tiples of the
switcl board, a conducting face - pluie and
bushing in each line-jack, and the service
an( return wires, over which communication
is in progress, whereby the test may be made
without intevrupting, or interfering with the
communication between counnected line-sta-
tions, substantially as described.

5. The combination with a switchboard of
a telenhovne system of a call-signal sneh as a
lamp, a nain battery, service-wires connect-
ing the line-stations to the switchboard and
to a common refurn-wire open circuit-feed-
ers connected vo the poles of the main bat-
tery, lamp-circaits from said fceders, a bal-
anced armature forming part of each lamp-
civeuit, a glass tube mounted on each armna-
ture and containing a globle of mervcury, a

eroup of electroinagnets underone end ol the
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armature, a cireuit for said magnets includ- |

ing the service-wires and return-wire and a

10.

normally open switch 1n each telephomne, a
aroup of magnets under the other end of said
armature and a circuit for the latter magnets
including separated contacts in the line-jack
and a conducting-tip on the plug, substan-
tially as deseribed.

7. The combination with a switchboard of

a telephone system, of a series of automatic
ring-off circuits, each of such. circuits operated
by an independent primary battery, one of

anieh circuits connected to the first of each pair

20

of plugs of the switchboard throu ohone of the
conduetors of its portion of the flexible cord,
each of said ring-off circuits comprising a
small independent Dbattery, and an electro-
magnet controlling an. armature -switch by
which alocal circuitis opened and closed, each

of said local circuits being provided with an
independent visual signal such asa lamp and

a1l of such local lamp-circuits being supplied
with current from a common pair of feed-wires

from the two poles of the single main battery,

g}

each of said ring-off circuits including, when 25

in use, one of the ring-off batteries, one of the
electromagnets, the return-wire, one of the
service-wires, one of the plugs and one of the
conduectors in its corresponding portion of the
flexible cord of the switchboard by which con-

30

nection is made with the service-wire through

the spring-jacks or their multiples, the line
spring-contact of one of the spring-jacks ot
the switchboard, the loop and telephone ab
one of the line-stations and the switch in the
handle of the telephone normally open when
the telephone is not in use and closed by the
orasp on the handle of the telephone by the
person using 1t, substantially as described.
In testimony whereof I have hereunto set

my hand in presence ot two subseribing wit-

NEesSes..
| | PAUL MINNIS.
Witnesses: |
CLAYTON B. CLARK,
WiIiLLIAM H. SULLIVAN.
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