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UNITED STATES

PATENT OFFICE.

'ARTHUR F. POOLE AND FRANK B. HALL, OF WHEELING, WEST VIRGINIA.
| TELEPHONE PARTY-LINE SYSTEM »

" No. 810,345.
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10 companying drawings, forming a part of this -

15

. system including- a new 'selecting - circuit:

- line s

To. all whom it may c_éncerr’w,
Be it known that we, ArTEUR F. POOLE

“and Frang B. HALL, citizens of the United

States, residing at Wheeling, in the county-of

“s- Ohio and State of West Virginia, have invent-

-ed a certain new and useful Improvement in
- Telephone Party-Line Systems, of which the
following is a full, clear, concise, and exact
description, reference being had to the sc-

-specification.” - :
“Qur invention relates to telephone party-
stems, and inore particularly to what
termed “party-line- selective sys-
tems‘. ER ] . L . . -

The principal objects of otr invention aré

to provide a new and improved party-line

_ therefor. and improved switching mechanism

20

" of ga'rtj’r-line systems heretofore emp

25
“seribers’ station on a party-line isintended to’

30
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-for use therewith, and thereby to overcome’

-the defects in the construction and oFeration
oyed.

_(rtg—'line systems of the prior art may be

divided- into two classes. En

olassé$ the ‘apparatus installed at a sub-

rds'%ond only to currents of a certain nature
with respect to their strength or polarity, or
both. Such systemsarenecessarily delicatein
“their adjustment, and therefore gab’le to get
outof operativecondition. Suchsystems, fur-
thermore, are necessarily limited to a small
number of stations on each line. - ‘The other
classof,party-line systemsemploy whatisgen-
erally known as “step-by-step’” devices.. In
this class of systems step-by-step mechanism
is installed at each of- the substations on-a
party-line, the said mechanism being oper-
ated in synchronism with mechanism at the
central station. In such systems the mech-
anism at all of the substations on any one

party -line must be operated at the same:

time, thereby requiring a very powerful cur-
rent. A further defect in many of these
step-hy-step party-line systems has been,
that on account of the complication of .the
mechanism employed, it was very subject to
derangement, and a further difficulty arose
in thaf the derangement of the mechanism of
any one station was liable to throw out of o

erative condition the mechanism af all the

other stations on the same line, such a gen-
aral derangement often requiring the per-|

sonal attention of an expert-at each «of the
stations on a line. ' S

©ur invention contemplates an improved |

3 .

,Speciﬁca.tion of Letters Patent,
Applicaﬁqn filed OgtoBer 13, 1_902. . Serial No. 12'é_,113.

one of these

.| the subseériber’s selective apparatus.

Patented Jan. 16, 1606,

'systém in which. thése'defects and difficul-

ties are overcome: In accordance with our

invention we provide a selective part “line

system in which the apparatus installed at
each of the substations on a line is operated
individually, the apparatus at the substa-

6o

“tions being operated successively. This op-

eration ¢f but one set of apparatus at a .

| time enables the operation -of -the system

to be a¢complished with a relatively small

65

amount. of current or strength of current.

The system may be employed with any party-
line without requiring the installation of new
telephone apparatus, the system being well
‘adapted for use with any type of telephone
and telephone-circuit. - AP

. Another advantage obtained from the tse

of the system of our invention consists in the -

‘fact that the apgamtus installed at each of
the stations is a duplicate of that installed at
all the other stations. Therefore the special

75

adjustment of each subscriber’s apparatus is

‘unnecessary and the cost of installation is’

thereby materially decreased. , :
Other great advantages obtained by the

use of our present system consist in the fact

that none of the currents used in the oper-

ation of the selective apparatus are broken at_ -

the substations, it ‘being a well-known fact
among those skilled in the art that the use of
make-and-break contacts at party-line sub-
stations-gives rise to much difficulty on ac-
count of the oxidation and deterioration of
such contacts dué to the sparking caused
upon the breaking of the current.

Our improved system presents a further
advantage over those heretofore employed
in the fact that the strength of the selecting-
currents is not material to the proper opera-
tion of the substation apparatus. = -

The objects of our invention are attained

through the provision:of a double metallic-

line, one side of which may be continuous
throughout the length of the line, each sub-

-scriber’s apparatus being desirably provided
~with a bridge connection therewith. The
-other side of this metallic line may be looped .
| in at éach of the substations, one side of each

of said loops being connected with a part of

teach -

8o

85
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10§

of the substations this loop may be-provided .

with a normally open contact. ~ A part of the

Coperation of the system includes the succes-:

sive closing of these loops, thereby building:
| up this loop-line through the successive-sub-

‘stations. The continuity of the loop-line is

1510
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thereby attained, there being established by
"this building-up process two continuous me-
tallic lines extending from the central station

associated therewith to the farther end of the -
5 party—line.l The circuits used in this build- |

Ing-up process may be established, as de-
sired, either through one of the lines in con-
nection with a groundedreturn or through the
two lines themselves.. - S

. Yo A further result of the proper operation

of the.selective apparatus. consists in bridg-
ing the desired subscriber’s telephone across
the . two metallic limbs of the party-line
‘as previously established. Normally each

15 subseriber’s station may be provided with a

ground connection, particularly if the ground-
.ed return is used in the building-up proc-
ess previously referred to, a further result of
the setting-up operation’ of the selective ap-

20 paratus being to break this normally ground-

- ed connection, -

Our invention further introduces a new .

and efficient lock-out system, it being impos-
. sible when the line is in use by any one party

25 on the line for-any other party on the same

line to either listen in or signal or in any man-
ner disturb the sybseriber who is entitled to

the use of the line, and a still more particu-

lar.advantsage of our lock-out system over

30 those heretofore employed resides in the fact

that the said lock-out feature is entirely au-
tomatic, it being an.inherent feature of the
party-line systeni itself, and no special pro-
visions are necessary with our system in or-

35 ‘derto.secure the lock-ott feature. = -
77 Some of the-Tmost desirable objects of our
_..invention are attained by the provision of

selective apparatus for the substations, the
circuit breaking. or changing operations of

40 which are accomplished after.a proper flow
. of current therethrough has ceased—that is

_ to say, a current being sent through the se-
- leétive apparatus, the circuit changes which
are ultindately to be brought about do not

' ie said current has ceased to

flow, the selective apparatus being operated

upon what might be termed its “reverse”

stroke. Many novel features are incorpo-
rated in the construction and mode of opera-

s0 tion of this improved selective appdratus,

which, in addition to the other features of
our invention, will be best understood by

_ reference to the accompanying drawings, in
which—

55 Figure 1 is a diagrammatic vietw showing

 the cireuitconnections.employed in the opera-
~tion of our system including a central-station
equipment which may desirably be used in
connection therewith. Fig. 2 is a side eleva-

6c tion of a set of selective apparatus intended
~—t6 be installed at a substation, parts being

broken away to more clearly reveal the op-
eration. thereof. Fig. 3 is a front elevation
* of the same with other parts similarly broken

65 away. -Fig. 4is a view illustrating details of

B

construction of the said selective apparatus.
In all of said views similar reference char-
acters are applied to like or correspondine
parts. . , :
The precise arrangement of the central-sta-
tion equipment employed is not pertinent to

70

the present invention, it being merely neces- -
sary that central-station apparatusbe pro- -

vided whereby currents of desired polarity
may be sent over any desired circuits of the
party-line. Wehave, however, shown a man-

‘ually-operated ~central -stdation equipment

suitable for use in conmection with our party-
line system. : o :

Since the circuit arrangements of our sys-
tem, the sequence. of electrical connections

made, and other features of the operation

thereof will not be readily apparent without
an understanding of the mechanical devices
employed to carry out-our invention, we shall

first describe the mechanical construction of

the selective apparatus employed and there-
after trace the electrical circuits used in the
opéeration thereof. - . :

- The selective. app'aratus is mounted on a

base 1, to which are secured the horseshoe-
electromagnets 2 and 3, the front ends.of the
cores of these electromagnets carrging the
sheet-metal frame-piece 4. Carried by the
studs 5 5, which extend from the frame-piece
4, is the horseshoe-electromagnet 6, this elec-

' tromagnet being provided with a permanent

polarizing-magnet 7. - A frame portion 8 is

75 |
8o

8

Qo

95

adapted to pivotally support the armature 9 -

adjacent to the pole-pieces of ‘the electro-

magnet 6. This armature is operated only
upon a flow of the current through theelec-
tromagnet 6'in a certain direction on account

‘of the polarization of said armiatufe caused.

by the permanent magnet 7. A detent 10

in the shape of a bent wire is Se¢ured to the"

armature 9, the purpose of which detent will

be hereinafter more fully set forth. Neai

the center of the front framework ofthe de-
vice is provided & fixed shaft 11, upon which

"are rotatably mounted various pieces of mech-

anism. *Thus rotatably mounted upon the
said shaft is provided the spur-wheel 12,

there being rotatably associal d therewith &
115
ratchet-wheel 13 has twice as many teeth as -
therg are spurs on the spur-wheel 12. A

ratchet-wheel 13. It will be nrticed that the

ratchet-pawl 14 prévents the rotation of the
ratchet and spur wheels in a clockwise direc-

tion. - Aweighted lever15is rotatably mount-
ed upon the shaft11just back of the ratchet-

wheel 13, this lever having a cross-arm 16 ex-
tending 1n either direction from the shaft 11
perpendicularly to the arm of the lever 15.

‘The upper aiin ‘of this cross-bar 16 carries a

pivoted ratchet-pawl 17, adapted to engage
the teethof the ratchet-wheel 13. . An arma-
ture 17’ is pivotally mounted to swing from
the normal position (shown in Fig. 3) into
alinement with the pole-pieces of the electro-

‘05!
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35
* to say, a temporary current
either the electromagnet 2 or the electromag-

“magnet 2,

810,345 - &

a stop 18 being provided to deter-

“mine theswing of the armature. * This arma-

- ture 17’ carries & downwardly-projecting Din
o B r

1q

15

20

19, so disposed as to engage a pin 20, project-
ing from the back of the cross-lever 16. Thus
upon the energization of the electromagnet 2
its artfiature is drawn into'line with the pele-

_pieces, thus causing a motion to be communi~
cated through the downwardly-projecting ;
lever-pin 19 and the pin 20 to the cross-arm’
"16 of the lever 15.

The rotary motion of
this lever mechanism will be.in a tlockwise
direction, sufficient. to draw the pawl 17

back over one tooth.of the ratchet-wheei 13.

When & current has stopped flowing through
the electromagnet 2, the weight of the lever
15 is suffieient to transmit power through the
pawl 17 to theratchet-wheel 13, thereby turn-
ing it the space of one ratchet-tooth in a eon-
tra-clockwise direction, it being remembered

. that on account of their rigid association the

25

30

spur-wheel 12 will rotate in corresponderce
with the ratchet-wheel 13. o
Referring now to the electromagnet 3, it
wiil be seen that it also is provided with a
stop 21, limiting the motion of its swinging
armature 22, which in turn'carries a lever-pin
23,-adapted to engage a pin 24 on the lower
projecting-arm of the cross-piece 16. Thus
an energization of this lower electromagnet 3
will cause the weighted arm of the-leyver mech-

_ anism t» rise-and upon its release to cause

_ therotation of the ratchet-wheel through the
- space of ¢ne notch in & manner similar to that
produced by the’ electromagnet; 2—that is
owing. through

_net.,3 will cause & similar operation of the
- lever mechanism and the ratchet-wheel and

4o

" ecury 27. As

45

spur-wheel associated therewith. -

" A rotatable shaft 25 is provided with suit~
able bearings afid carries upon its outer end
an exhausted glass bulb 26, containing mer-

%est illustrated in Fig. 4, this
shaft 25 is further provided with a tail 26/,

. adapted to be-actuated by the spurs of the
“wheel 12. " A weighted lever 28 tends to

3¢

55

- 60
 tail 26’ with a spur of the wheel 12, where-

. bulb to be tilted back into its novmal posi-

maintain the mercury-bulb in a tilted or nor-
mal position. - (Shown in Fig.'3.) Itwill be
seen thap upon the rotation of the sgur—wheel
through the space-of one ratchet-wheel tooth
the tail 26’ will be engaged by a spur of the
spur-wheel 12 to raise the said tail into its al-
ternate position, as shown in dotted lines in
Fig. 4, thereby causing the mercury-bulb 26
to be tilted into its altgrnate position. ~ (Also
indicated in, dotted li}es.) It.will be seen,
furthermore, that a sech

spur-wheel through the space of one ratchet~

tooth will cause the idisengagement.of the
upon the weighted ldver 28 ‘will .cause the

- tion, as shown in Fig. 3. -

_I@shpuld be notmed hiere .t;na_t_; ‘platibum

3

nd rotation of the

wires are sealed inta the “tube 26 in suech a
"way that the bulb and the inclosed mercury
form a five-contact switch. The contaet 29
is in contact with the mereury in either of its
alternate positions, the contacts 30 and 31
‘heing brought into closed connection there-
with when the mercury-bulb is in its nor-
mal position, the contacts 32.and.33 being
brought into contact with the common ter-
uingl 29 when the mercury-bulb is in its al-
ternate or abpormal position.

7¢e

Referring now to the second merecTy-bulk

34, which 3s similarly mounted vpon a rota-
tahle shalt 35, it wili be seen that this bulb
| contains the two terminals 36 and 37, which
terminals are connected by the inclosed mer-
cury 3% oniy when the bulb 34 is in'its alter-
nate- position,
there normally being no eleetric circuit formed
between the ferminals 36 and 37. The shaft
35 extends through the front framework,
where jt is provided with, a detent-cam 39,
which cam of course rotates in accordance
with the bulb 34 and the slaft 35.
tent 10, connected with the polarized arma-
ture 9, is so disposed as to normally engage
and detain the cam 39 in its normal position.
(Shown in Fig. 3.) This shaft.35, similarly
to the shaft 25, carries a tail 40, adapted to
be engaged by-the teeth of the spur-w. eel12.
The normal disposition of this tail 40 fo the-
spur of the spur-wheel adjacent thereto is
such that the release of the.detent-cam 39 by

ver 41 to cause the tilting of the bulb 34 into
its alternate or abnormal position, thus caus-
ing an electrical connection between the ter-
minals 37 and 36. .A rotation of the spur-
wheel, however, causes the engagement of a
spur thereof with the tail 40, so as to depress-
tﬁe said tail; thereby rotating the bulb’ 34
and its associated detent-cam 39 back into
their normal position, where the detent-wire
10 slips oyer the cam-surface and thereupon’
catches the detent edge of the.cam 39. - Thus
the bulb 34 is retaineg in its normal position,’
_(shown in Fig. 3,) except upon the actuation
of te polarized armature 9, whereupon the
detent-wire releases the cam 39, thus periit-
ting the tilting of thebulb. ~ "=
he circuit cornections of the selective ap-
B‘aratus are diagrammatically illustrated on
ig. 3, where it will be seen that a connection
.is made between the binding-post A, through
-the wire 42, tq the fuse 43/, connections being
"made from this point to the terminal 29.in the
bulb 26 and to the terminal 36 in the'bulb 34.
An electrical connection is made between the
binding-post G, through the wire 43, to the
electromagnet 2, the said electromagnet be-
ing connected in_series, through the Wire 44,
-with the electrtbmagnet, 6, from.which the re-
maining vonnection is made, through thewire
45, with the terminal 30 in the bulb'26.. Con~
l nectipn ‘is made- from the binding-post B,

(indicated in. dotted lines)

The de-

the detent-wire 10 will allow the weighted le-.

o
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15

20

-32in  the bulb 26.
shown, between the binding-post A’ and the.

4

‘through.the wire 46, to the binding-post T,
from which a wire 47 leads to the electromag-
net 3, the-remaining terminal thereof bein

¢onnected by the wire 48 with the termina,
Connection is made, as

contact 33. A wire 49 connects-the binding-
vdst T with the’ terminal 37 in the bulb 34.
he contact 31 in the bulb 26 is connected

with the binding-screw 50, from which-a con- |
nection is made with the contact 51 of a key -
52. (Shown only in the diagrammatic view,.

Fig. 1.) :

ri{&ving thus described the selecting meéh— .

anism which may desirably be employed im
aur improved system, we shall now proceed’
to describe the circuits employed in the oper-
ation thereof. C
In Fig. 1 we have illustrated the circuit
connections for a party-line, which may be

- connected with any desired number. of sub-

stations: In-the diagrammatic figure, how-

ever, . we have -shown but two such-substa--

. tions 201.and 202 connected with thd line, it

25

being wnderstood that the remaining substa-
tions ‘are eonnected therewith in an exactly
similay. manner.” On‘account of the impes-

sibility -of satisfactorily illustrating in- dia-

* grammatic drawing all the mechanism neces-

30

35

.40

45

sary to carry out-the operations in our sys--

tem we have merely attempted: to {llustrate

in the selective apparatus the electromaghets |

and' the electrical eontacts controlled. there-

‘by." Referring more particylarly to. Fig. 1,
we have shown a metallic telephone-line con-: .
|vonly when a current flows in the proper di-

sisting of the line b, which runs straight
through from the exchanie- to all of the sub-
stations without a break, and the line g,
which is desirably looped into each of the sub*
stations... The lme-wire aandy be connected
with -a tip -spring 53 and ‘the line - wire b
with the sleeve-spring 54 of a spring-jack at
the central station.’ A contset 55 normally
makes connection with 4 Jong jack-spring
and is connected through a line-drop 56 and
the battery 57 with the ground ‘G. In the

_ further description of Fig. 1 it should  be’

50

55

6a

165

through

-36 in the bulb 34.

‘minals 30.and 31.

borne in mind that merely the circuit connec-
tions are indicated and that the electromag-
nets shown correspond with an electromag-

net having similar reference characters in-

the..other figures. It should ~furthermore
be borne in mind that the.circuit changes

caused by the electromagnets 2 and 3 are not,

brought about except upon the reverse stroke.
of the mechanism operated thereby. -~

" Tracing the circuit from the tip-spring 53
the line-wire @, we come to the bind-

ing-post A, from which it will be remembered.

a connection was madewith the terminal con-

tact 29 in the bulb 26 and with the terminal

such a

Eosition that the terminal 29 is con-
nected,

y means of the mercury, with the ter-

Normally the bulb is in |

810,345

It will be seen that the wire ' is connected
with the binding-post A’ and leads from the
binding-post A’ of substation 201 to the bind-
ing-post- A of substation 202; the circuit ar-
rangements for each.subscriber being an ex-
act duplicateof the circuit arrangement of all

the other subscribers on the party-line. It

will ‘be seen that the binding-posts B of all
the stations are connected.diréctly with the b
wire.. - : S

The operation: of . our.system may per-
haps,-be best understood by tracing the cir-
cuits and their attendant operations under

the various conditions of operation to which "

"a party-line system is subjected. TFirst, tak-
ing that condition under which a party on a
party - line—for instance, at station 202—
wishes to call central and remembering that
the-circuit between contacts 36 and 37 is nor-
mally open and that connection is normally
made between contact 29.and contacts 30
and 31, the subscriber at station 202 makes
.connection-between the.key 52 and the.con-

70

75

8o

85

tact 51.. He thereby closes the following cir- -

cuit: from contact 51 to contact 31, to con-
-tact 30, to electromagnet 6, through wire 44,
to electromagnet 2, to binding-post G, to

9o

ground G, through ground-to battery 57, to .
“line-drop 56, to contact 55, to spring 54, to .

line-wire b, -to binding-bost B at.substation
202, to binding-post T, to key 52. . Thus we
have traced the-circuit which will energize
‘the two electromagnets 2 and 6, it being re-.
membered that the electromagnet 6 is pro-
vided with a polarized armature operated

rection through the

aid electromagnet. The
battery 57 has a pole thereof connected with

"the ‘ground, such that the current flowing’

_through any electromagnet 6 located at any

through’ the said electromagnet in such.a. di-
rection_as to operate the armature, thereby
releasing the trip, which permits # tilting of

the bulb 34 to make connection between the-
contacts 36 and 37. - The energization of the -

electromagnet 2 while this current flows will
have caused the operation of the lever mech-
anism 15 16. - - S

- Upon the cessation of the current-flow the

95

-100

, ] 105
of the.substations on the line will flow -

1-;5[

ratchet mechanism will be operated by the .

reversestroke of the lever mechanism, through

which the connection of the terminal 29 from

that with the contacts 31 and 30 is changed
to a connection with the contacts 32 and 33.

The telephonic apparatus 58, installed at
substation’ 202, -will thereby have been con-

110

i
i
[
i
3
{
|
)
i

i

120,

nected in bridge across the metallic limbs of

the telephone-line, a condenser-59 being con-
nectéd in the telephone-circuit to prevent

125

-a flow.of battery-current therethrough. It

‘will be seen, furthermore, that through the de-
pression of this key 52 and the enstung opei-
‘ation of the mechanism controlled by the elec-

| tromagnet 2 the loop in the line-wire @, con-

130
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nected in. at station 202, has been closed,
thereby affording & continuous electrical path
through the line-wire g, so far as the substa-
tion 202 is concerned, it being apparent that
.this zormally open loop is electrically closed

‘by the connection of the contact 29 with the’

contact33. . ... . _ o
' Tt should also be pointed out.here that the
connection of any subscriber’s-telephone in
bridge,of the metallic line is absolutely con-
trolled by the relation of ‘the switch-contacts’
36 and 37, which contacts may be brought
into electrical connection 'onlg{ by means of &
current of proper polarity flown
the.electromsagnet 6 at the given substation:
_The central .operator-upon. receiving ‘the
visual signal from the drop 56.places her an-
swering-plug 60 into the answering-jack. She
thereupon breaks the connection existing be-
tweenithe spring 54 and the contact 55, which

_circuit normally includes the line-drop 56

30

35

‘and the battery 57.

- Tt 'will be seen that.the tip-strand 61 com-

owing through-

pletes itg circuit partially through a spring

62, which in its normal position makes con-

‘tact with' the remainder of the tip-strand..
-The sleeve-strand 63 is likewise connected.
with a key 64, which-normally is connected

‘with the remainder of the operator’s usual
cord-circuit. The operator’scord-circuit need
not be particularly deseribed, in that it is fa-
miliar to those skilled in the-art. It is pro-
vided with the usual ringing and listening
key 65 and the associated generator and 01;;-
‘erator’s telephoné set.. Bridged across the
eord-strands is the disconnect signal-relay

- 66. The calling-plug 67 may desirably have
keys 68 and 69 connected incircuit therewith,"

45

- the operations of these keys being hereinafter.
more fullyset forth. .

- After plugging. into the answering -jack’
the operator depresses the key 62, thereupon

‘making a connection between the tip of the

plug 60 and the conductor 70 of the pole-
changing cirguit 71. This pole-changing ar-

‘rangement cbnsists, essentially, of a attery

72, “which by proper manipulation of the.

50.
* " the pair of springs 73 a number of times, at

55

6o

springs 73 and 74 may have-either of its
les, as desired, connected with the con-
ductors 70 or 75.  The operator manipulates

least as great as-the total number of stations
connected with the calling party-line. She
thereby closes a circuit, whicgl may be traced
as follows: from the positive pole of the bat-
tery 72, through the upper spring 73, to con-
ductor 75, to ground G, there being no cir-
cuit connection between the conductor 75

and the key 64. : The circuit may be traced

throagh the ground to the binding-post & of
the substation 201, thence through the corre-
sponding-electromsgnet 2 and the electro-

' magnét 6, to contact 30, tocontact 29, to bind-

ing-post A, to liné-wire a, to tip-spring 53s.to

E

1

R ]

tip-strand 61, to spring 62, to conductor 70, 65

to the lower spring 73, to the negative pole of
the battery 72. Thére will be no-such cir-
cuit formed from the ground of subscriber

1202 to the_a wire, because-this circuit would

be necessarily: traced through a connection
between contacts 29 and 30, and it will be

remembered that upon-the depression of the-

key 52 atSubstation 202 the operation of the
electromagnet 2 caused a separation.of:the

 said contacts 29 and 30. A similar circuit as
that 'tl”acid:

for substation 201 could not be

traced for the substation:203 and the re-

_maining substations upon .the line, for. the-
reason that the circuit through the a wire for

these more remote stations is not completed
throughi the loog entering the nearer substa-
tion 201 until the operation of the mechan-
ism.caused by the current-flow through the

70

75

8o

electromagnet 2 of substation 201; it being -

remembered that the change of connection
of the contact 29 is not brought about until
the breaking of this'setting-up current at the
central station. It shouﬁl be noticed, .fur-

-thermore, that in this setting-up operation

the key 73 connects the battery 72 with the
apparatus in such a direction that the actua-
tion of the armature associated with the elec-
tromagnet 6 is not brought about. There-
fore upon the operation of the key.73 none of
the switches associated with the electromag-
net 6:is operated. o

" The first. closure of the springs 73 with
their associated ¢ontacts and the subsequent
release thereof causes the ground connection

"G to be thrown off from the substation 201,
and at the same time the.loop through this
substation is.closed by the connection of con-

tacts 29 and 33. -

{ ~ ‘The second manipulation of the key 73

would cause a.similar change in the -circuit
connections at substation 202 had not a simi-
lr change- been already brought about
through the agency of the electromagnet 2,
due to-the manipulation of the-key 52, lo-
cated at substation202. Thereforethesecond

.manipulation of the springs 73 causes an op-

eration of the instrumentalities at the third
substation 203, corresponding with the oper-
ation at substation 201, brought about by the
first manipulation of the springs 73. Simi-
larly, eacﬁ_

key 73 builds up the line-wire a to the next

‘succeeding ‘substation, at the same time

throwing off the ground connections for the
successivé substations.” Thus after a num-
ber of manipulations of the key 73, corre-
sponding to the number of stations on a
party-line, all the grounds have been thrown
off and the subscriber 202 is alone bridged
across the metallic lines ¢ and b. The opera-
tor thereupon releases the key 62, whic. has
been: depréssed -during -these ®perations,
whereupon her cord-circuit is coqnected with

85
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successive manipulation of the.
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the metallic line, across which the substation
apparatus is bridged in a manner familiar to
those skilled in the art. ’ -
- The subsequent operations of ascertaining
the subscriber with whom conversation is de-

sired-and the calling.of the called subscriber:

need not be described.. It may be well to
here point out the fact that after the building

up of the line, as above described, all the’

10. ground connections have been thrown off, so
" fhat no other.subscriber on thé same line can

secure the closure of his circuit between con-,

tacts 36 and 37, which, it will be seen, is abso-

lutely necessary in order to connect his tele-

15 phone instruments with the line. It is thus

"~ apparent that the lock-out feature of our in-

vention is entirely automatic, requiring no
special operations or-devices. L

. Referring now more particularly to Fig. 4,

.20 it will be seen that the selective apparatus at

subststion 202 will have its bulb 26 in the ab-

normal position indicated, also that by. the

operation of the polarized armature 9 and the

consequent release of the cam 39 the bulb 34

z5 will have assumed its alternate’ position, as

"~ indicated in the dotted lines,- The selective

" apparatus at the other substations will have

_been actuated only to change the position of

- the bulbs 26. Upon the completion cf the

30 conversation between substation 202 and the
" ealled subscriber the operator will receive &

. disconnect-signal, due to the current from a
ringing-generator. -Before removing her plug

. from the jack it is necessary that she restore:

all of the subscriber’s selective apparatus.to
®” its normal positior. This she does by send-
ing a battery-current over the two limbs a
and-b_of the telephone-line. It will be seen
‘that in the alternate or built-up condition of
40 the selective apparatus all of the electromag-
nets 3 are bridged across the metallic lines,
‘the electromagnet 3 being normally and con-

tinuously. connected ‘with the b wire and in

the alternate - condition heing connected

45 through contacts 32 and 29 with the a wire. .

* Referring more particularly to Figs. 2; 3,
_and 4; it will be seen that the energization of
 this electromggnet 3 will cause upon the.re-

.verse stroke a one-notch rotation of the spur-
so wheel 12. The tail 26’ will be in its'alternate

- position, as best shown in dotted lines in Fig,

" 4. ‘Thus upon the forward impulse of the
‘'spur-wheel the spur-tooth will disengage the
- +tail 26’, thereby allowingthe bulb to drop

s§ back into its normal position. Similarly, the.

impulse imparted to the spur-wheel after the

energization of the electromsaghet 3 will cause-

a spur of the wheel 12 to depress the tail 40,
thereupon raising the detent-cam 39 to a
point where the detent 10 can retain the bulb
1 its normal position. The operator sends
this restoring-current over the two limbs of
- - the. metallic line by depressing both of the

- keys 62 and-64 and thereupon operating the
65 springs 73. . Thus the battery 72 is. connect-

s

“desires’ to call a given substation upon a

" three, and four upon the line.. It will also be

810,845

ed through the cord-strands 61 und 63 with
the metallic line-wires. Upon' the restera-
tion -of the selective epparatus the operator

.withdraws her plug from.the jack.

It will be seen that in that station or in
those stations in which the bulb 34 has been
tilted from its normal position the restoring-

.70

‘magnet 3 when energized by the restoring-

current from the cenfral station will restore

the said bulb 34 to its normal position, and il 75

“all of the stations the actuation caused by

the restoring-magnet will restore the bulbs
26 back to their normal position: :
Coming now ‘to the case in which ¢entral
8 8o
given party-line, the operator first plugs into
the jack corresponding to the said party-line.
She thereupon depresses the key 62 and ma-
nipulates the springs 73 a num%er"of times,
one less than the number of the substation'to 85
be called upon the party-line. Thus if the
operator wishes to call the subscriber whose
station is the fifth remote from the central
station she will manipulate the key 73 four

times. 'The circuit set up by the manipula- go

tion-of this key has been previously traced, it

being remembered that a single operation of
the said springs causes the break in the loo

at the first subscriber’s station to be closed,
-also that the same manipulation throws off
the ground connection at the first substation.
The three succeeding manipulations, of this:
key will then suecessively produce 8 similar
change in the apparatus at substations two,

95

D Lo le]
remembered that .the manipulation of the
sgrings 73 does not permit current to.flow
through the electromagnet 6 in such a direc-  —
tion as to attract the armatures 9. . How-
ever, after four manipulations of the springs-
73 the fifth manipulation is of the springs 74,
whereupon the ~selecting - current *is .sent’
through thefifth subscriber’sapparatusin the

105 |

_reverse direction, thereby causing the opera-

tion of his polarized armature 9. Thus the 110
fifth subscriber’s telephone set is bridged :

-across the line. At the same time or imme-

.diately thereafter the break in the line at his
*| substation is built up. = ‘After this manipula-

tion of the springs 74 the succeeding current 15
impnlses are sent out by manipulations of the
springs 73, thus causing the remainder of the
substations on the line to have their ground
connections thrown off. . Substation five is
then dléne bridged across the line in condi-

120!
tion to carry on conversation with a calling :

.subscriber, who, it may be assumed, has pre-

viously been connected with the other side of
the operator’s cofd-circuit. Under these
circumstances the line is built up in the same
way as it was-under the condition in which -
the subscriber on the party-line was ealling,
with the exception that instead of the actua-
tion of the armature 9 being controlled by
the key 52 it is controlléd by the central op- 13t

125
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erator by the reversal of the direction of th
selecting-current. -

" Anothér ¢ondition to be considered is that
in which one station on a given party-line de-
sires connection with another station on the
same line. The calling subseriber calls cen-~
tral in’ the usual manner and asks for the de-

sired-connection.

deed, does not know which particular station
is the calling-station on a party-line; but

- . when a calling subscriber asks for a connec-.
“.tion with another subscriber. on the samé

15

. the callin
. arelocate _ ) l
ing up a broken line she is enabled to knowy’
which of the building-up impulses are to be |-

20

party-line.it becomes necessary for the opera<
tor to know the substation-number of both
and the’called subscribers who'
on the same line. Thus in build-:

reversed in direction, so as to-€onnect the

two desired substations with the line-wire 5.}

It will not, be necessary for a proper under-
standing of the opérations -to trace the éir-

- cuits émployed, it being apparent that the

35

operator upon receiving a-line-signal will
build up the broken line, as usual, and then

* inquire for the connection desired by the call-

35

ing . subscriber. Upon learning that the
called subscriber’s station is located on the
same party-line as that of the calling sub-

- scriber, the operator will fitst restore the

gartyéline to.1ts normal condition, as has
een previously explained, and will thereafter
send out the setting-up impulses, as herein-
before explained. In building up the line,
however, impulses in reverse direction will be-.

- -employed corresponding in’ number with the
- two substations to be connected {or conver-

40

sation. Thus upon bui]dinf; up the line the
two required substations will have their tele-
phone ingtruments connected by the corre-

_sponding reverse impulses with the line-wire |

45

50

55

60
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b,  The restoration of the mechanism con-
nected with the party-line upon the comple-
tion of the conversation is accomplished as

- heretofore explained for the other conditions

of operation. .
Thus it will be seen that our invention pro-
vides a party- line telephone system which
overcomes the defects in existing systems
and at the same time introduces material ad-
vances 6ver the systems of the prior art.
Since the selective apparatus employed in
our system is not dependent upon the
strength ov polacity of the currents employed
nor upon what may be termed ‘“‘marginal
currents,”” the instruments are not delicate in
their adjustment, and therefore subject to
false overation. The instruments, further-
more, do not depend upon synchronous oper-
ation, and therefore cannot introduce diffi-
culties by getting out of step one with an-
other. The selective apparatus is not nor-
mally bridged across the selecting - circuit, as

Under normal conditfons |
_the central operator does not inquire and, in-"

in many party-line systems, Whicl; thereby In-

4

‘troduce difficulties on account of the different

resistances ercountered. by currents flowing

from the’ central station to various substa- -

tions. In this connection it will be seen that
since only one of the selecting elcetromagnets
is operated at a time only a-small amount of

-operating-current is necessary. ©

In regard to the bridging of the restoring-
electromagnets across the I'ne, which are then
operated 1n parallel, it may be pbinted out
‘that if for any reason the.current strength is
not sufficient to operate the inechanism-at all
of the stations only those restoring-magnets
which are not properly operated remsain in -
the- circuit. . Tgerefare -a.second restorin
impulse, on account of the largely-decrease
nuriber of paths, is suré4o operate any of the
magnets wflich fail.of operation an’ the first

impulse. . :
‘%he. mereury - tube . 'swifghes which are.

70

75

8o

85

preferably -employed. are of decided advan- .

tage over switches heretoforé.employed on
account of the fact that the contacts are not-

- subject to- deterioration on ‘account of their
-exposure to atmospheric conditions; and our

present system prowides a further great dd-

‘vantage, which, indeed;. would ‘be present

whether or not the mercury-switches were
employed .in that the selecfing-currents are
never broken by the switches at the substa-
tions. - While tg

cuit changes are always made upon the re-

go

95"

) e circuit connections are, in- .
"deed, changed at the substations, these cir-.

versestrokeof the operatingmechanism when.

no curr'eint is actually flowing therethrough:

“Thus -all the undesirable results caused by a

Relsl

frequently -recurring electric spark between

switch-contacts are done away with. -

It will be seen that our system provides:
what may be termed a ‘‘double-lock-out’’
feature in that upon receiving a signal at the
central station the operator plugs inte the -
line-jack, whereupon the ground connection

through the line - drop is -broken. This of
.course at once prevents all the subseribers;

except the one who has previously depressed
his key 52, from getting the ground connec-

tion through the battery 57, which is neces-

sary in order to operate their switches cor-
necting in their telephone apparatus.
the broken line has been set up by .the cen-’
tral operator the connections between eon:

tacts 30 and 29 are broken at all of the sub-

stations. This of course introduces a second
break in the circuit necessary for a subscriber
to get his telephone apparatus connected
with the line. Thus by this double break in

. the cireuit we introduce what may be termed

a'‘double lock-out™ featuvre.

In connection: with the lock - out feature
our system provides a distinct advantage in
that thedine and all the apparatus.connected

After

105

120
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25

therewith are directly under the control of .

the central operator alone—that is to say,

“the operator has:it within her power to give ;
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~—_ Our invention may be advantageously em-
ployed in connection with a metallic toll-line |
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connection only to those subscribers whom

she desires to connect, and she is enabled at
any time to cut off any subscriber who is mo-
nopolizing the line. This is also a desirable

5 feature when a party-line is also used for toll-

rc improved system is an exact

line purposes, it ‘being customary to allow
the toll-line business to supercede that of the
local substations. ’

The apparatus used in the o(i)eration of our

uplicate at all
of the substations, the substation selecting

_ apparafus not being set or adjusted in any

way peculiar to its position or number on the
party-line, and, indeed, the substations are

15 not individually adjusted even to the extent

of a resistance-coil. - In so far as the instal-

lationof our system is affected by present ex--

isting apparatus it is  a worthy, feature_in

economical} installation that any form of tele- |

20 phoniC or. signaling apparatus whatsoever

25

may be associated with our selective devices.
As will be apparent from the foregoing de-
scription -of one embodiment of our inven-

tion,’it will be seen that the subscriber’s tele-’

hone apparatus is normally disconnected
rom the telephone-line, it being then only
necessary to connect with the line of that sub-

scriber’s telephone set which is.to be ém-

ployed for conversational purposes. This {ea-

30 ture presénts a decided advantage over those
© systems in which all of the telephones are nor-

35

45

50

55
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mally connected with the line and all of which
must be disconnected therefrom save that

telephone which is to be used in-conversation..

Incidentally it might be pointed out that the
condensers. 59 are normally disconnected
from the liné. - They are therefore not sub-
jeet to punctures due to lightning discharges,
which is an impdrtant factor in fﬁxe operation
of a long party-line.

running through and betweén a number of
‘central stations, it being now a common
practice for an operator—say at a principal
office at the end of a toll-line—to have a con-

nection only to the first of a series of central
stations connecting therewith. In order to

secure connection with a mowe remote cen-
tral station, it is necessary for the operator at
the principal slﬁation to order the operators at
the subcentral stations to make the connec-
tions intervening between the successions of
the otherwise continuous metallic line. ~ Our
invention as applied to such toll-lines. en-
ables the principal opérator to have control

over the connecting devices at the subcentral-

stations, whereby she can secure connection
with any desiréd central station. o

While we have shown ‘and particularly de-
seribed one preferred embodiment of our.in-

vention, it will be evident that many changes.

and modifications therein might - profitably

be" employed without departing from the

spirit-of our invention. = We therefore do not
wish to limit ourselves to the precise disclo-
sure herein set forth; but, = :

65

Having described our iInvention, we ¢laim -

 as new and desire to secure by Letters Pat-
ent— ; _ :
" 1. The combination with & central station,
of a line running from.said central station

70

broken at a series of substations, electromag- .

"netic mechanism controlled from the central-

station adapted to build up a non-inductive

75°

electrical path through said ‘broken line to -

any desired substation, electric signaling ap-
Faratus at each of said substations, a second
ine.connecting all of said substations with

the central station, electromagnetic mechan-.

ism .at each of said substations controlled

‘8o

‘from said central station 'adapte"d to connect

said signaling. apparatus in eircuit with said.

lines, and means at each of said substations
affording a secondary control over the elec-
tromagnetic connecting apparatus at the cor-
responding. substation, substantially as de-
seribed. - . - o :

2. The combination with a céntral station;

of ‘a line running from said central station.

85

90

‘broken at a series of substations, electromag-

‘netic mechanism contrelled from the central
‘station adapted to:build up a non-inductive
circuit through said broken line to any de-

sired . substation, a return-circuit from' said
substations to said central station, -eléctric.

signaling apparatis.at each of said substa-
tions, & second linie connecting all of said sub-
stations with the central station, electromag-
netic mechanism at each of said substations
controlled from said central station adapted
to connect the said second line with the sig-
“naling dpparatus at any of said substations,
and means at eachr of said substations afford-
ing a secondary control over the elec_tromag—
netic connecting apparatusat the correspond-
ing station, substantially as described.

95

‘100

'10'5'j

3. The combination with & central station,

“of a line running from said central station

broken at a series of substations, a réturn-cir-

cuit from said substations to said central sta-

tion, electric signaling apparatus at each of

said substations, a second line connecting all

of said substations with the central station,
electromagnetic mechanism at each of said
substations controlled from said central sta-

tion adapted to connect the said second line

with the signaling apparatus at any of said

substations, and means at each of said sub-

stations affording & secondary control over

the electromagnetic qonnectin%)ap'paratus‘at

the corresponding station; su

described. S .
‘4. The combination with a central station,

of a line running. from said central station
broken at a series of substations, electromag-"
-netic mechanism controlled from the central-
-station adapted to build up a non-inductive

stantially as’

IFO?
11§

-'1205
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cfveuit through sai(.i‘broken,line to any de-’

* sired substation, other electromagnetic-mech-
-anism controlled from-said central station

- naling apparatus at each of said substations,

10

15

=0

adapted to break said electric circuit at said
substations, a return-circuit frem said sub-
stations {o-said central station, electric sig-

8 second line connecting all of said substa-
tions ;with the central station, electromag-
netic mechanism at each of said substations
controfled from said central station adapted
to connect the said second line with the sig-
naling apparatus at any of said substations,
and means at each of said substations afford-
ing a secondary control over the electromag-
netic connecting apparatus at the correspond-
ing station, snbstantially as deseribed. '
5. In a selective party-line system, the
combination with switching mechanism com-
prising a mass of mercury for making or

~breaking electric circuits, of electromagnetic

25

40

30

* stantially as deseribed.

means for actuating said mechanism, and
means for causing current to flow through

ssid electromagnetic means, the operation of
said switching mechanism béing acéomplished

‘whoily upon the cessation of said eurrent-flow,

- substantially as described,

6. The combination with a central station,

of a line running from the said céniral station.

broken at a series of substations, electromag-

‘netic mechanism adapted to be actuated by

suitable electrical impulses to build up a non-
inductive eircuit through said broken line to
any desired stafion, other electromagnetic

- mechanism adapted to be actuated by 8 suit-

able electric impuise to break said eleciric
circuit at sald substation, s return-eircuit

-from said substations to said central station,

electric signaling apparatus at each of said
substations, & second line connecting all of
said -substations with the central statipn,
slectromeagnetid mechanism’ at each of said
substations adapted to be actuated by an

electric impulse of suitable polarity to con-

nect the said second line with the signaling
apparatus at.any of the substations, means
at each of the substations affording a second-

ary control of the electromagnetic connect-
ing apparatus at the.corresponding station,.

and means provided at the central station
whereby the' operator.inay control said elec-
sromagnetic mechanism by causing suitable
electric impulses to flow therethrough, sub-

7. The combination with a central sﬁation,
of a line running from said central station

‘brokenat a seriesof substations, neutral elec-

60

tromagnetic mechanism controlled from the
central station adapted to build up a nop-in-
ductive electrical path through said broken
line to any desired smils;taftio_n(,l elegtric signal-
ing spparatus at each of said substations, &
mﬁm connecting all of said substations
with the coniral station, electromagnetic

=]

trolled from said central station adapted to

connect said signsling apparatus in cireuit.

with two of said lines, and means at each of
said substations affording a secondary cone
trol over the electromagnetic connecting ap-
paratus at the corresponding substation, sug-
stantially as deseribed. ' _

8. The combination with a central station,
of a line running from said central station
breken at a series of substations, electromag-
netic mechanism controlled from the central
station adapted to build up a non-inductive
electrical path through said broken line to
any desired substation, a return-circuit from
said substations to said central station, elec-
tric signaling apparatus at each of said sub-
stations, & second line connecting all of said
substations with the central station, electro-
magnetic mechanism at each of said substa-
tiens controlled from sald central station
adapted to connect one of said lines with the
signaling epparatus at any of said substa-
tions, and means at each of saild substations

mbchanism at each of said substations con- 4 5

7o

75

8o

85

affording a secondary control over the elec- -

tromagnetic connecting apparatus at the cor-
responding station,substantially asdescribed,

0. The combination with a central station,
of a line running from said central station
broken aft. a series of substations, electromag-
netic mechanism controlled from the central
station adapted to build up a non-inductive
electrical path through said broken line to
any desired substation,other electromagnetic
mechanism controlied from said central sta-
tion sdapted to break said electrical path at

.said substations, a return-circuit from said-

substations to said central station, electric

signaling apparatus at each of said substa-

tiong, 8 second line connecting all-of said sub-
stations with the central station, electromag-
netic mechanism at each of said substatons

90

95

160

105

controlled from said central station adapted

to connect one of said lines with the signaling.
apparatus at any of said substations, and

means at each of said substations affording a
secondary countrol over the electromagnetic
connecting apparatus at the corresponding
station, substantially as described.

10. Thecombination with a centralstation,
of a line running from said central station

" broken at a series of substations, electromag-

netic mechanism controlled from the céntral
station adapted to build up a non-inductive
cireuit throughsaid broken line to any desired
substation, a return-circuit from said substa-~
tions to said central station, electricsignaling
apparatusateachof said substations, asecond

‘line connecting all of said substations with the
‘central station, electromagnetic mechanism

ateachofsaid substations controlled from said

‘central station adapted to connect said sig-

naling apparatus in ecircuit with two of said
lines, and means st each of sxid substaticns

110
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affording & secondary control over the elec-
‘tromagnetic connecting apparatus at the cor-

responding station,substantially as described.

11. The combination with acentral station, |-
.of a line running from- said central station,

broken at-a sertes-of siibstations, a return-
circuit from said substations to-seid central
station, electric signaling apparatus at each

of said substations, a second line connecting

all of said substations with the central sta-

- tion, electromagnetic mechanism at each of
said substations controlled from said central

station adapted to connect said signaling ap-
paratus in circuit with two of said lines, and
means at each of said substations affording a
secondary control over the electromagnetic

- connecting apparatus at the corresponding

z0

25
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station, substantially as described.

12. In a selective party-line telephone sys-
tem, the combination with a central station,
of a line Tunning therefrom to a series of sub-
stations normally broken at each of said sub-
stations, signaling apparatus at each of said

‘substations normally disconnected from said

broken line, and means whereby the central
operator may connect. the signaling appara-
tus at. two of said substations in cireuit ‘si-

multaneously with said broken line, substan-

tially as described. : .

13. In a seléetive party-line telephone sys-
tem, the combination with a central station,
of a line running therefrom to a series of sub-
stations normal%y’ broken at each of said sub-
stations, signaling apparatus at. each of said
substations normally disconnected.from said
broken line, and: means whereby the central

operator may connect the signaling appara--

tus at a plurality of said substations in cir-

cuit simultaneously with said. broken line,

substantially as described. . :
'14. In a selective party-line telephone sys-
tem, the combination with a central station,
of lines running from the central station to
a series of substations, one of said Iines be-

ing normally broken at each substation, sig-.

naling -apparatus at each substation nor-
mally disconnected from said broken line,
and means controlled from each substation
and from the central station, whereby the

810,346

corresponding signaling a}l)ps,ratus may be

connected with the broken

as describad.
15. In a selective party-line system, the

combination with a central ‘station, of lines

‘running from the central station to a series

of substations, one of said lines being nor-
mally broken at each substation, signaling
apparatus at each substation normaﬁy dis-
connected from said broken line, and means
primarily controlled from the central station
whereby any substation signaling apparatus

may be connected with the broken lne and
secondarily controlled from each substation,

whereby the corresponding signaling appa-
ratus may be connected with the broken line,
substantially as described.

16. In a selective party-line system, the
combination with & central station, of lines-

running from the central station to a series
of substations, one of said lines being nor-

‘mally broken at each substation, signaling

apparatus at each substation normally dis-

the central station, whereby the correspond-
ing signaling apparatus may be connected
with the broken line, substantially as de-

seribed. ,

17. In a selective party-line system, th
combination with a central station, of lines
running from the central station to a series
of substations, one of said lines being nor-
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ine, substantially
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connected from said broken line, and means -
controlled from each substation, and from
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mally broken at each substation, means for

building up said broken line through any
number of said substations, signaling appa
ratus at each substation normally discon
nected from said broken line, and meanscon:
trolled from each substation; and from the
central station, whereby the corresponding
signaling apparatus may be connected with
said broken line, substantially as described.
In witness whersof we hereunto. subsecribe

our names this 6thday of Getober, A.D.1902.:

ARTHUR F. POOLE.
' FRANK B. HALL.
Witnesses: ' '
Mmynie K. CocHRAN,
Lanpy Sissow.
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