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UNITED STATES

Patent OFrIicE,

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

TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 561,417, dated June 2, 1896.
7 Application filed February 17, 1896, Rerial No, 579,645, (No model.)

To all whom it may concermn:

Be it known that I, PAUL MINNIS, a citizen

of the United States, residing at Mobile, in
the county of Mobile and State of Alabama,
have invented new and useful Improvements

-in Telephone Systems, of which the following

is a specifieation.

It isthe purpose of my invention to provide
a telephone system having the following char-
acteristics: first, a series of line-stations in
connection with a central station and with a
switchboard and main battery atsaid central
station by meansof one independent service-
wire to each of said line-stations and a com-
mon return-wirve with which the service-wires
are connected through the instruments in the
line-stations, the metallic ¢ircuits thus pro-
vided being primary without induction-coils
and without ground or connection with the
earth at any point; second, a system com-
prising a series of independent service-wires

connecting the line-stations with a switch-

board at a central station, a single. return-
wire common to all the line-stations and to
which the service-wires are connected, a sin-
gle main battery in series connection with the
line-stations and central station and adapted
to charge the line with a direct primary cur-
rent, and a series of relatively small batteries,
one of which is directly connected with each
pair of flexible cords at the central station,
the undulations set up by the vocal vibra-
tions being thrown upon the wires through
said batteries; third, a system in which a sig-
nal of suitable character, such as a small in-
candescent lamp, isconnected in multiple are
with wires from the poles of the main battery,
the lamp-circuit being closed by devices op-
erated by the current from small batteries,
one of which is connected through one of the
flexible cords with a circuit which is closed
and opened at the line-station, its close being
effected by the subscriber in using his tele-
phone and the opening being automatic,
whereby the signal, which is the equivalent
of the ““ring-off” now in use, is given to the
central station the instant that conversation
is at an end without requiring an action by
the user of the telephone depending on his
volition; fourth, my invention is also char-

acterized by a novel arrangement of the talk-

ing-batteriesand the ring-oft hatteries, where-
by they are prevented from short-circuiting
by opposing the similar poles in one series of
batteries to the like poles in the otherseries;
fifth, it is also characterized by the use of di-

rect primary currents upon metallic circuits

composed of one direct independent service-
wire for each line-station and one return-wire
common to all theline-stations in the system,
said metallic circuits not being grounded or
connected to earth at any point, and by the
entire elimination of induction-coils and sec-
ondary circuits from the system; sixth, my
invention comprises a novel arrangement for
effecting telephonic communication, the same
consisting.in charging a return-conductor to
which service-wires from the line-stations are
connected with direet primary currents of a
common voltage and guantity from talking-
batteries connected for quantity orin multiple
and drawing from the common fund of force
presentin thereturn-conductor for the service
requirements of any individual line-station
without respect to the individuality or iden-
tity of the respective sources from which the
current used is derived. In other words, this
feature of my invention may be said to consist
in providing aseries 6f small batteriesequalin
number to the flexible cords in the central sta-
tion, each cord being connected to one of said
batteries by dividing said cord and connect-
ing the severed ends directly to the opposite
poles, the batteries, which I term *‘ talking-
batteries,” being thus upon a normally open
circuit except at such times as the different
service-wires are brought into use. In this
manner I aim to charge the common return-
wire with as many separate direct primary
currents as there are complete lines of com-
munication in use without the intervention

of induction-coils, and to thus obtain a com-

mon charge in the return-wire having a quan-
tity or amperage proportioned tothe number
of service-wires in use at any given moment,
the charge in the common return-wire vary-
ing as the number of service-wires in use in-
creases or diminishes, my object being finally
to mass or combine the individual currents
from the separate talking-batteries in one
common fund of. electromotive force at a
point where it can be equally.drawn upon for
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the wants of each of the service-wires in use
without regarding whether the current used
in any particular line-station comes from the
particular battery connected to the cord by
which that station is brought into communi-
cation with another station or drawn from
some other one of the series of talking-bat-
teries, or, in other words, from the aggregate
or common charge or fund of electromotive
force present in the common return-wire, a
single main battery being provided to operate
the annuneiators and tolight thelamps which
denote to the operators at the central station
that the service-wires are in use.

My invention also comprises other novel

features of construction and combination
whereby I am enabled. to greatly simplify
and expedite the telephone service and im-
prove the same, all of which will be fully ex-
plained hereinafter, and then particularly
pointed out-and defined in the claims which
conclude this specification.

To enable those skilled in the art to which
my invention pertains to fully understand
and practice the same, I'will now describe said
invention in -detail, reference being had for
this purpose to the accompanying drawi ings,
in which—

Iigure 1-is a diagram showing an arrange-
ment of circuits for a multiple-station sys-
tem, two line-stations, a central station, and
the necessary connections being included.
Fig. 2 is a detail view showing in two parts
the divided portions of the hand-telephone
and the circuits, together with the switches
to close the call-cireuit and cut the telephone
transmitter and receiver in and out of ecir-
cuit. Fig. 3isadetail section showing a call-
box of the kind used at the line-station.  Fig.
4-i3 a section taken in a plane at right angles
with the section-plane in Fig. 3. Fig. 5is a
view of the interior. face of the gong, also
showing the arrangement of the electromag-
nets and striker. Fig. 6 is a view of the in-
terior of the box, the gong or cover and top
or front, together with the electromagnets,
being removed, showing a front or top view
of the reel with its line, ratechet, and pawl
connections.

In said drawings the reference-numerals 1
and 2indicate, respectively, twoline-stations,
and the numeral 3 denotes a central station.

Along the series of line-stationsisled a sin-
gle wire 4, which I'will hereinafter term.the
““common return-wire.” This wire is of a
diameter sufficient to eqtmli/e the combined

* resistance of all the service-wires connecting
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the several line-stations in the system to the
central station and the return-wire. The lat-
ter is not. grounded or connected to earth at

-any point.
From theseveralline-stations service-wires

lead to the return-wire 4 and to the central
station, where they are connected to theline-
jacks. These service-wires (shown by the
numerals 5 and 6 in the diagram) are ar-
ranged at each line-station so as to form two

‘the adjacent pole of thebattery.

-station 2.

561,417

branches, which may be parallel in order to
give convenient bridging connection to the
terminals of the bell-coils 7, which are wound
for a high degree of self-induction. Beyond
these terminals the ends of the two branches
of the service-wire are connected to one ter-
minal of the transmitter 8 and one terminal
of receiver 9, respectively. The circuit is
normally open at each subscriber’s station by
means of aswitch 10. (Shown conventionally
in Fig. 1 and explained in detail hereinafter.)
Said switch is opened automatically when the
person using the telephone removes his hand
from the handle supporting the transmitter
and receiver.

IFrom the return-wire 4 a tap-wire 4*is car-
ried to a single battery or generator B; usu-
ally placed in the central station. Opposite
each pole of said battery is a spread terminal,
to one of which (denoted by the numeral 12)
the tap-wire 4* is connected before passing to
A continua-
tion of the tap-wire 4* connects the other pole
tothesecond spread terminal 13, and from the
latter a wire 14 is.carried to an annunciator
15, which has a number denoting the line-
station 1. A similar wire 14* goes to a second
annunciator 15, which isidentified with line-
These and other parts which are
mere duplicates require no separate deserip-
tion, and I will denote the same byreference-
numerals which are similar to those used on
the parts actually deseribed, but dlﬂu enti-
ated by adding the letter “‘a ”

From the annuncmtor 10 a wire 16 is car-
ried fo annunciator spring-contact 17 of the
corresponding line-jack on the switchboard,
which is, until the plug is inserted, in elec-
trical contact with a second annuneciator
spring-eontact 18, from which annunciator
multiple wire 19 is- carried- through the an-
nunciator multiple spring-contacts of all the
corresponding multiple jacks, beyond the

Jast of which it is connected to line multiple

wire 20, which line multiple wire 20 is car-
ried back across the switchboard to the line
multiple spring-contacts of all the corre-

-sponding multiple jacks, and finally to line

spring-contact 21 of the corresponding line-
jack, from which line spring-contact 21 the
service-wire 5 is carried to the line-station 1.
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At the central station each flexible cord is

provided, as usual, with two plugs 22 at the
ends of the cord. Each plug is provided with
an insulating point or tip 23 and a conduet-
ing-body portion 24, and when inserted in the
line - jacks or multiples the annunciator
spring-contacts 17 and 18 will he separated,
and resting on the insulating-point of the
plug the circuit which includes the annun-
ciator will be opened at this point, and line
spring-contact 21 rests upon conducting-hody
24, thus completing the connection between
the service-wire 5 and the conducting-body 24.
Each flexible cord is divided between its ends,

and the two parts are connected to the oppo-

site poles of a small battery TB, which I term
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the *¢ talking—batté1*y.” One of the parts of

each flexible cord is connected by'a conduct-,

ing spring-strip 25 to a'contact 26, arranged

- over a conducting-piece 27, which I usually
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place beneath the switchboard-apron 28. ' This

strip or conducting-piece 27 is connected by a’

wire 29 toone pole of amagneto call-generator

30, its other pole being connected by a wire 31

tothe first spread terminal 12, from which
point the eirecuitis completed by the tap-wire
4 return-wire 4, one branch of service-wire
6, bell-coils 7, the other branch of the service-

wire 5, to the spring-contact 21,.and thence.

by the plug 24 and flexible cord to the con-

tact 26, conducting-piece 27, and wire 29 to

the magneto 30. The contact 26 is pressed
against the piece.27. by a pusher 32. By press-
ing the pusher, therefore, when the plug is
inserted in one of the line-jacks or one of its
multiples the operator at the central station
can ring the bell at the. corresponding line-
station. S
Connected to one member of each flexible

cord is a wire 33, which leads to one pole of

a “‘ring-off ” battery 84, so arranged that the
pole to which said wire isconnected is similar

or of the same polarity as the pole of the bat-

tery T'B with which the connected member
of the flexible cord communicates. For ex-
ample, if the part m of the flexible cord is
connected to the negative pole.of its battery
TB, then the wire 33 is also connected to the
negative pole of the battery 34, whereby said
batteries are in opposition and cannot short-
circuit.. - From the other pole of the battery
34 a wire 35 leads to one terminal of electro-

magnets 36, and from the second terminal a,
wire 37 leads to the first spread terminal 12,
the circuit being completed by tap-wire 4%,
return-wire 4, one branch of service-wire 6,

the connections and switch of the telephone,

the other branch of the service-wire 5, spring-
contact 21, plug 24, flexible cord, and wire 33.

The electromagnets 36, thus energized, attract
an armature-switeh 38, which closes the cir-

- cuit of a smallincandescent lamp 89, which is
. in'multiple-arc connection through wires 40

5o
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and 41 with open-circuit wires 42 and 43, lead-.

ing from the opposite poles of the main bat-
tery B. :
The cireuit of the ring-off battery 84 is

“closed at the corresponding line-station by a

switeh, which the subscriber must. cloge in
order to cut his transmitter and receiver into
circuit. Thisswitch is automatically thrown
open as soon as the telephone is released by
the user’s hand, and -the circuit of the ring-
off battery being thus opened the armature-
switeh, being no longer attracted; opens also,
breaking the lamp-cireuit and extinguishing
the lamp 39. This is a signal to the operator
that communication between any two line-
stations is at an end. I thusavoid the con-
stant neglect of those using the wires to ring-
off when conversation ceases, as well as the
annoyance and delay of compelling the cen-
tral-station operators to make constant in-

quiries whether. connected stations are still
in’ communication. The questions are some-
times not answered, and then stations are
cut out in the midst of a conversation. They
are a source of continual annoyance to all
concerned, and as they frequently provoke
sharp replies the central-station attendants
dislike to ask them, and when asked the at-
tendant must either wait to make sure there
is no reply or run the risk of cutting out sta-
tions which are actually transacting business.
My invention avoids all these objections and
leaves no act to be performed by the person
using the telephone except to release the han-
dle of the instrument, by which the central
station is at once notified that the line is no
longer in use between the stations. Each di-
vided flexible cord has one of its members or
parts connected in the manner described with
a separate ring-off battery 34, the connected
pole of which .is opposed to the like pole of
the battery TB, which is also connected to
the same part of the flexible cords.. These
ring-off batteries are -all independent, each
operating its own electromagnet 36; but the
local circuits, each embracing one of the ar-
mature-switches 58 and one of the lamps 39,
are all in multiple-are connection with the
common pair of open-circuit feed-wires 42 and
43 by means of tap-wires 40 and 41, there be-
ing one of these local lamp-circuits to each
ring-off circuit.

I will now explain the parts of the telephone
at each line-station.

The receiver and transmitter at each line-
station are both mounted upon a handle 44,
having brackets 45 and 46 at its.ends to sup-
port them. The receiver R is mounted upon
the bracket 45, which is parallel, or nearly so,
with the axis of the handle 44. The bracket
46, supporting the transmitter 8, is arranged,
preferably, at somewhat less than a right an-
gle with the axis of the handle, so that when
the receiver is placed against either ear the
transmitter is in position for use. . An arm 48
projects from*the base of the bracket 46 or is
projected as a continuation of bracket 45, or
two arms are provided, one on each bracket,
said arm having an aperture 49 near its end
to enable the parts to be suspended from a
hook. .

In the interior of the handle is a chamber
50, in which is a plate 51, pivotally mounted
at one end and projected at the other end a
little distance outside the handle, the degree
of projection being controlled by a screw 52,
lying in a notch 53 in.the end of the plate.
An elastic conducting-strip 54 bears against
the interior edge of the plate and normally
pushes it ontward as far as permitted by the
screw 52, When the handle is grasped, the

pressure upon the projected edge of the plate
51 forces it inward and presses the end of the
elastic strip 54 againstand holds it in electri-
cal contact with a contact-strip 55, which is:
secured by a screw to the bottom of thecham-
ber 50.  To the end of this contact-strip 55
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which lies near one end of the handle is sol-

dered a terminal 56, which enters through a
channel 57. The fixed end of the elastic strip
54 lies near the other end of the handle, and
to it is soldered a terminal 58. The connec-
tions of these terminals will be explained
shortly. I also arrange upon one side of the
chamber 50 a conducting-strip 59, extending
nearly from end to end of the handle 44, and
to the respective ends solder terminals 60 and
61. In aseat inthe wall of the chamber, op-
posite the conducting-strip 59,1s arranged an
clastic strip 63, fixed al its inner end by a
serew 64, but capable of being pushed at its
free outer end against and into electrical con-
tact with the contact-strip 59. This opera-
tion is effected by a pin 65, which lies in an
aperture in the handle, near the end of the
latter, projecting sufficiently so that it can
readily De operated Dy one finger. To the
elastic strip 63, at or near ifs fixed end, ave
soldered two terminals 66 and 67.

The terminal (6 forms part of one branch
of the loop in the service-wire at the line-sta-
tion. The terminal 67 is from the first elec-
trode of the receiver, and 58 is the terminal
of the second electrode of said receiver. The
numeral 56 indicates the first terminal of the
transmitter, and 60 is the second terminal of
said transmitter. The circuit is completed
by the terminal 61, which goes to the second
branck of the loop in the service-wire. By
pressing the pin 65 a circuit is completed
through strip 59, terminal 61, branch of serv-
ice-wire 6, return-wire 4, tap-wire 4*, main
battery B, spread terminal 13, and wire 14 to
annunciator 15 of the central station identi-
fied with line-station 1, thence back through
wire 16, annunciator spring-contacts 17 and
18 and their multiples, by annunciator mul-
tiple wire 19, and on through line multiple
wire 20, service-wire 5, terminal 66, and strip
63 to original point of contact between strips
63 and 59, the current derived from main bat-
tery I3 over the circuit just described elec-
trically operating annuneiator13, thus giving
notice of a desire on the part of line-station 1
to communicate with the central station. The
same result may also be produced by operat-
ing the palm-switch 44, the circuit being over
terminals 66 and 67, through elastic strip 63
upon thereceiver, thence by terminal 58, elas-
tie strip 51, contact 55, wire 56, transmitter
terminal 60, strip 59, terminal 61, service-
wire, main wire, and so on over the path al-
ready described.

At eachline-station I place a call-box, con-
sisting of a eylindrical body portion 8, which
is attached to the wall or to any support by
screws passing through lugs 69, which pro-
ject in the plane of the flat end of the box.
Within the latter is a central spindle 70,
upon whieh is sleeved a reel 71, and to this

-reel the flexible cord 72, containing the in-

sulated terminal wires 61 and 66, is attached.
The reel is rotated in one direction by a

coiled spring 73; which is placed under the

tension required by drawin g the flexible cord
off the reel. 'When the cord is drawn out to

‘the required extent, the reel is held by a pawl

74, thrown by a spring 75 into engagement
with a ratchet76.  On the pawl 74, or formed

.in one piece with it, is a hanging arm 77, ter-

minatingin a hook 78. When the subscriber
at a line-station has ceased talking, he hangs

‘the transmitter and receiver, which are

mounted on the handle 44, upon the hook 78.
The weight at once.overcomes the spring 75

-and trips the pawl, and the reel thus set free
rapidly draws the slack of the flexible cord

into the box. It will be noted that the box

‘being attached by its flat end the axis of the
ireel is horizontal and the arm 77 hangs ver-

tically, so that the pull upon the hook 78 is
due to the gravity of the telephonehung on if.

The outer end of the box is covered by a
lid 79, attached by hinges 80. Projecting
centrally from this lid is a post 81, upon
which is a cup-shaped gong 82, within which
are inclosed the call-bell magnets 7. These

‘magnets lie in a cradle formed by two par-

allel projections 83, having the form of trun-
cated elongated pyramids. They are formed

-of insulating material, and their downwardly-

converging faces give firm supportto the mag-
nets and enable me to dispense with other fas-
tenings, save only a single serew 84, which

passes up through the lid 79 into the yoke 85,

which connects the cores. Between the op-
posite ends of the magnets is mounted the
armature 85*, which is V-shaped, the pole-
pieces 86 being beveled upon their adjacent
endsto correspond. The armature is pivoted
at its apex upon an axis 87, supported by two

‘conical bearings 88, which are adjustable in

the parallel parts of a bracket 89. This
bracket is mounted on the lid 79, one of its
foot-pieces having a square aperture to re-
ceive the square shank of the post S1.

To the outer end of the

turned up against a washer on the inner face
of the lid. An openingis also formed in this
shank, which receives a point 93 on the head

:of a screw 04, which is tapped into the endof
.the spindle 70 to confine acollar 95, by which

the reel 71 is held on the spindie.

Between the diverging parts of the arma-
ture 85 the hammer or striker 96 projects, its
ball 97 lying between two shoulders 98, which
project from the inner face of the gong.

The wires 5 and are connected to binding-
posts 99 and 100, the former being electri-
cally connected by a strip 101 to the central
spindle 70, with which one wire of the flexible

-cord is in circuit by being soldered to the col-

lar 95. The other wire of the cord is soldered
to a ring 102, mounted on the head of the
reel, which is hon-condueting material. This
ring has contact with a strip 103, leading to
binding-post 100.
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The -
.other foot-piece receives a serew 90, which
‘enters the lid 79.
post 81 the gong 82 is fastened by a screw 91,
rand its squared end ferminates in a threaded
.extremity, which receives a nut 92, that is

I10

115

125



10

15

20

25

30

35

40

45

50

55

60

65

561,417 5

The terminals of the bell-coils are led to
the opposite hinges of the box, which are con-
nected to the strips 101 and 103 by wires 104.

The call-box and hand-telephone comprise
all the apparatus at any line-station, and they
are shown in Figs. 2 to 6, inclusive, in actual
size. These parts, as well as the ring-off ap-
paratus, form the subject-matter of separate
applications for Letters Patent, which are
filed of even date herewith, and I make no
claim in this application to any one of said
parts separately.

‘What I claim is—

1. A telephone system, comprising a series
of line-stations, a seriesof independent serv-
ice-wires connecting said line-stations with
a switechboard at a central station, a single
wire common to and in connection with each
of the service-wires, a tap-wire from the sin-
¢le wire to one pole of a main battery and
from the other pole to a spread terminal, con-
nections from said terminal to annunciators
atthe central station, aseries of small talking-
batteries one of which is interposed in each of
the flexible cords at the central station, and
normally open switches at each line-station
to close the annuneciator-circuit and the talk-
ing-circuit, the arrangement being such that
the polarity of the talking-batteries in the
return-wire is always the same, substantially
as deseribed. -

2. Atelephone system comprising a central
station and a series of line-stations, a series
of separate service-wires connecting:the line-
stations to the switechboard at the central
station, a single wire common to and in con-
nection with the several service-wires, a sin-
gle tap-wire connecting the common wire
through a single main baftery to annuncia-
tors at the central office, a normally open
gswitch at each line-station to close the an-
nunciator-circuit, a series of small talking-
batteries, a corresponding series of flexible
cords each of which is severed and the sev-
ered ends directly connected to the opposite
poles of one of the talking-batteries, and a
normally open switch at each line-station to
close the circuit of the talking-battery inter-
posed in the flexible cord which connects oune
line-station with another, the arrangement
being such that the polarity of the talking-
batteries in the return-wire is always the
same, substantially as deseribed.

3. Atelephone system comprising a central
station, a series of line-stations, a series of in-
dependent service-wires one of which con-
nects each line-station to a switchboard at
the central station, a single wire common to
and in connection with the other ends of the
service-wires, a tap-wire connecting the sin-
gle wire to one pole of a main battery, con-
nections from the second pole of said battery
to annunciators at the central station, a re-
ceiver and transmitter mounted on a single
handle at each line-station, a gwitch in said
handle to close the annunciator-circuit, a se-
ries of small talking-batteries oneof which is

- interposed in each of the flexible cords at the

central station, a switch in the telephone-
handle at each line-station to close the circuit
of the talking-battery through which edch
line-station is brought in connection with
some other station, call-bells in bridging-cir-
cuit between two branches of each service-
wire at each line-station, and a magneto call-
generator at the central station connected
through the tap-wire to the single common
wire and through a normally open switch to
one wire of each flexible cord, substantially
as deseribed. ‘

4, In a telephone system, the combination
with a single return-wire and a series of in-
dependent service-wires connecting the line-
stations with the central station and the re-
turn-wire, of a single main battery in series
with thereturn-wireand switchboard-annun-
ciators, a series of talking-batteries supplied
with current from the independent service-
wires through the connections at the switch-
boards, and a series of independent antomatic
ring-off circuits, one for each pair of plugs
and fiexible cords of the switchboard, each of
said ring-off. circuits comprising a small in-
dependent batteryand an electromagnet,con-
trolling an armature-switch by which a local
circuit is opened and closed, each of said lo-
cal circuits being provided with an independ-
ent visual signal, such as a lamp, and all of
such loeal lamp-cireuits being supplied with
current from a common pair of feed-wires
from the two poles of the single main bat-
tery; each of said ring-off circuits including
when 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 flexi-
ble cords of the switchboard by which con-
nection is made with the service-wire through
the spring-jacks of the switchboard or their
multiples, the line spring-contact of one of
the spring-jacks, the loop and telephone at
one of the line-stations and a switch in the
handle ofthe telephone normally opened when
the telephone is not in use and closed by the
grasp on the handle of the telephone by the
person using it, substantially as described.

5. In a telephone system, a series of auto-
matic ring-off e¢ircuits comprising a plurality
of visual signals, such as lamps, a series of

-ring-off batteries, each of which comprises in
ba) 3

its circuit one of the flexible cords of the
switehboard, a series of circuits for the lamps
deriving current from a common pair of open-
circuit feed-wires from the main battery I3, a
series of eléctromagnets, each controlling an
armature-switch to open and close one of the
lamp-circuits, each of said ring-off circuits in-
cluding one of the ring-off batieries and the
line-wire, and a normally open switch at each
line-station by which the circuit of the ring-
off battery and the transmitting and receiv-
ing circuits are closed, whereby upon ceasing
communication the said switch opens auto-
matically thereby cutting out the telephone
and extinguishing the lamp, thus notifying
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the central station that the wires are not in
use, substantially as described.

6. In a telephone system, the combination
with a central station and a series of line-
stations of a single wire common to all the
line-stations, a series of service-wires each
connected to said single wire and through the
transmitter and receiver at a line- %tauon to
the switchboard at the central station, a se-
ries of small talking-batteries, and a corre-
sponding seriesof flexible eords each of which
is severed and its severed ends directly con-
nected to the opposite poles of one of said

talking-batteries, thearrangement beingsuch
that the pol.u'lty of the talklnf’-batterles in
the return-wire is always the same, substan-
tially as described.

7. In a telephone system, the combination
with a central station of a series of line-sta-
tions, a single wire common to all the line-
stations, a series of service-wires each con-
nected tosaid single wire and through a trans-
mitter and receiver at a line- stzmon to the
switchboard at the central station, a single
tap-wire connected to the single w1re and to
one pole of a main battery, a series of annun-
ciators connected to the other pole of said
main battery, a normally open switch in the
hand-telephone at each line-station to close
an annunciator-circuit, a series of small talk-

ing-batteries one of which is interposed in
each flexible cord at the central station, and
a normally open palm-switech in the hand-
telephone at each line-station to close the cir-
cuit of one of said batteries, substantially as
described. .

8. In a telephone system, the combination
with a central station and a series of line-
stations of a single wire common to all the
latter, a series of service-wires connected to
the single wire and through the talking-out-
fits at the line-stations to the switchboard at
the central station, a single main battery, a
tap-wire connecting the single common wirve
to one pole of said battery, a series of an-
nunciators connected to the other pole, a se-
ries of independent ring-off hatteries, circuits
for the same which include normally open
switches in the hand-telephones at the line-
stations, a series of visual signals such as
lamps, and circuits for said lamps which in-
clude switches operated by the ving-off bat-
teries, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

PAUL MINNIS.

Witnesses:

CLAYTON B. CLARK,
WirriaMm H. SULLIVAN.
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