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UNITED STATES

PATENT OFFICE.

GUSTAVE SELIGMANN-LUI, OF PARIS,

'"MATIC TELEPHONE COMPANY,

FRANCE, ASSIGNOR TO THE AUTO

LIMITED, OF LONDON, ENGLAND.

SYSTEM OF AUTOMATIC TELEPHONE-EXCHANGES.

SPECIFICATION forming pa,rt of Lefters Pa.tent No. 639,186, dated December 12, 1899.
Application filed May 27,1898, Serial No. 681,816, (No model.)

To all whom it may concern:

Be it known that I, GUSTAVE SELIGMANN-
Lur, gentleman, a resident of 78 Rue Mozart,
Paris, France, have invented new and useful
Improvements in Systemsof Automatic Tele-

phone-Exchanges, (for which an application

for patent has been filed in Great Britain,
dated October 29, 1897, No. 25,151,) of which
the following is a full clear,. and exact de-
SCI‘lptIOD

This invention has for its object to enable
telephoniec communication to be automat-
ically established between the lines of a tele-
phonic system.-

The subscribers’ lines are divided into
groups and are presented at the exchange on
coupliug-boards, soas to be accessible by elec-
trically-operated coupling devices, there be-

ing combined with each group, of lines as

many such coupling devices as there are
groups of lines, the arrangement and opera-

-tion of these coupling devices being such that

any line of any group may by means thereof
be put in telephonic connection with any
other line of the same or of any other group.
For the purpose of enabling that coupling
deviee to be selected which isin relation with
the two groups comprising the lines between
which it is desired to establish telephonic
connection there is provided for each group
of lines a set of operative. mechanism, (for
the service of all the linesof that group,)and
each line is provided with means of making
connection with said mechanism: As soon
as telephonic connection has been established
between any two lines the said mechanism
again becomes available for use, while the
connection established remains undistarbed,
so that several independent telephonic con-
nections may be successively established and
concurrently maintained.

In the drawings, Figure 1,Sheet 1,1is a dia-
gram illostrating in an elementary form the
distribution of the coupling devices relatively
to the coupling-boards at the central station,
two of the lines being represented in tele-
phonic connection. Figs. 2° and 2°, Sheets
2 and 3 combined, form a diagram of the elec-
trieal connections of one of the sets of mech-
anism at the exchange and of a coupling de-
vice. Trigs. 8%, 8°, and 3%, Sheets 4, 5, and 6,

towethel illustrate successi ve changes of elec-

trical connection incidental to the operation
of said mechanisms. Fig. 4, Sheet 7, is o dia-
grammatic perspective view of part of the
coupling-boardsappertaining totwogroups of
lines and of certain of their coupling devices,
the connections of several sets of line and
service fingers being indicated, but the elec-
tromagnetic mechanisms being omitted and
telephonic connection being shown as having
been established between certain of thelines:
Fig. 5,8heet 8, is a face view of a signal com-
posing and transmitting apparatus, the front
of the casing being removed. Fig. 6, Sheet
8,is a horlzontal sectlon ou line 6 6, Bm 5,
the racks being raised to their full’ ext‘.ent
Fig. 7, Sheet 8, is a vertical section on line 77,
Fig. 5. Fig. 8, Sheet 9, is a diagram of the
electrical connections of the said apparatus.
Figs. 9, 10, and 11, Sheet 10, are respectively
an elevation, a vertical section, and a top plan
of an electromagnetic commutator forming
part of a connector. Fig. 12, Sheet 10, is a
plan view of the main selector, certain of the
electromagnetsbeing omitted. Fig. 13, Sheet

10, is an elevation of this selector, certain

only of the electromagnets beingshown. - Fig.
14, Sheet 11, is a plan of the main dlstubutez
Fw 15, Sheet 11, is a plan of the distributer
for 1'etu1~ning the main distributer to rest.
Fig. 16, Sheet 11, is a plan of the distributer
th1 ou wh whichis dctuated thecouplerselected
by the main selector. Fig.17,Sheet 11,is an
elevation of part of the‘same distributer.
Figs. 18 and 19, Sheet 12, show a face view
and cross-section of a coupling-board. Fig.

20, Sheet 13, shows in part-sectional elevation -

the traversing-screw mechanism of a coupler.
Fig. 21,Sheet 13, is a plan of the escapement
mechanism controlling the traversing screw.
Fig. 22, Sheet 12, is a similar view on a larger
scale. Fig. 23, Sheet 13, is a. part-sectional
plan of mechanism which conirols a selector
of contact-fingers, which mechanism is also
shown insectional elevation in Fig. 20. Figs.
24 and 25, Sheet 14, are plan views of two of
the sets of contact-fingers, appertaining to a
coupler for making connections with a line
to be ‘“called,” one of the sets of fingers be-
ingshown in the operative position.  ‘The fig-

ures also show the corresponding portions of
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the selector of contact-fingers. TFig. 26, Sheet
14, is a corresponding elevation, partly in see-
tion, of the same two sets of contact-fingers.
Fig. 27, Sheet 15, is a plan of the mechanism
of one of the sets of contact-fingers appertain-
ing to a coupler for making connection with
a line ““calling.” Tig. 28, Sheet 15, is a side
elevation, part sectional, of certain portions
of the same coupler, showing two sets of con-
tact-fingers, the one set being in the operative
position. Tig. 29, Sheet 15, is a plan view of

' the traversing-screw-releasing mechanism

15

and of the mechanism for returning the said
coupler to position of rest.

Similar numerals and letters of reference.

denote like parts in all the figures.
I will first define certain terms of nomen-

‘ clature.
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bination of signals.

By “distinet” signalsor currents are meant
signals or current emissions presenting (rela-
tively to each other) such differences that each
will influence differently the same group of
receptive apparatus and by ‘“distinct com-
binations” are meant combinations of signals
differing from each other in the nature, order,
or number of the constituent signals,

Idesignate ‘‘electromagnetic commutator”
any arrangement in which a single electro-
magnet controls the simultaneous making or
breaking of several electrical connections.

I designate ““connector” a combination of
anelectromagnet and of electromagnetic com-
mutators, whereby the calling - subseriber’s
line to which such connector appertains may
be connected to ‘‘selecting and manipulat-
ing” mechanism allocated to the service of
the group of lines to which that subseriber’s
line belongs.

I designate particularly as *“distributer”
the known type of commutator in which con-
nection is established between contacts ar-
ranged in two concentric circles by a brush
rotated step by step. The circles may be di-
vided intoa number of equal sectors, in which
pairs of contacts to be simultaneously con-
nected occupy corresponding positions, there
being as many equidistant brushes (carried
by insulating-arms) as there are sectors, so
that the sectors into which a distributer is
divided represent so many contemporaneous
cycles of operation, at the completion of
which each brush passeson to position of re-
pose at the beginning of the next sector, each
brush thus taking the place of the preceding
one for the next cycle, so that no retrograde
motion is necessary.

By the name of ‘““selector” I designate any
combination of electrical and mechanical de-
vices whereby (in response toa predetermined
combination of signals) the continuity of a
predetermined electric circuit is established,
each selector controlling a certain number of
electric circuits, whereof the continuity of
any one is completed (to the exelusion of all
the other circuits) only in response to the
emission of the corresponding distinet com-
Such selector (which

may be variously constructed) is based on the
principle that the establishment of the con-
tinnity of each of the circuits under its con-
trol depends on the suppression of a certain
number of electrical or mechanical “ob-
stacles,” each of the said obstacles being un-
der the control of a different part or *‘mem-
ber” of the selector, each member of the se-
lector operaling to suppress the obstacles in
certain circuits and leave them in others, ac-
cording to the distinet signals by which it is
influenced, the complete suppression of the
obstacles in a given circuit being dependent
on the conjoint action of the several mem-
bers of the selector, which respond each in
turn to the action of the signals respectively
addressed to them, the presentation of these
members to the action of the signals being
effected by connecting these members suc-
cessively to the ‘‘calling line” through the
medium of a distributer.,

By “eonpling device” is meanta pair of elec-
trically-conjoined apparatus termed ‘coup-
lers,” the two couplers of a pair being respec-
tively designated the ‘‘called-line coupler”
and the “ calling-line coupler,” the former be-
ing adapted to make connection with the line
of a subseriber to be called and the latter
to make connection with the line of the sub-
scriber calling and so to complete the direct
telephonic connection between those two
lines. ‘ :

For the purposes of this system there is pro-
vided at each subscriber’s station a ‘‘signal
composing” and transmitting device for de-
termining the nature, order, and number of
signals sent in making a ““call.”

The apparatus at the central station is as
follows, viz:

(a) A connector (at the extremity of each
line) whose function is to establish (between
the line to which it appertains and the select-
ing and manipulating mechanism ecommon to
the group to which the line belongs) a tem-
porary electrical connection, whieh is broken
automatically when the manipulation is com-
pleted.

(b) Asingle set of selecting and manipulat-
ing mechanism (for the common service of the
lines of a group) by which the coupling de-
vices are actuated. This mechanism com-
prises a main distributer, a main selector, a
manipulator, and ‘“return-to-rest” devices,
the functions of these elements being as fol-
lows: By the main distributer the various
members of the selector and the manipulator
are successively connected to the line calling.
By the main selector the subseriber calling is
enabled to select a particularcoupling device.
By the manipulator the signals sent by the
subscriber calling are translated into local
carrents, which are transmitted to the coup-
ling device selected. DBy the return-to-rest
devices the connector of the line which has
made or attempted to make a call and like-
wise the main distributer and the main selec-
tor used for that purpose are automatically
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returned to their initial position when done
with.

(¢) Apairof “coupling-boards,” the one be-
ing used when a line upon it is to be called
and the other being used when a line upon it
iscalling. TUpon each coupling-board appear
(in the form of contact wires or pieces) the two
wires of eachsubscriber’s line of the group to
which the board belongs, and also a local
“service-wire” foreach line,the service-wires
appertaining tothesamelineonthe twoboards
of a pair being quite distinet. In each board
the service-wire and the ‘‘line-wires” apper-
taining to a subseriber’s line are arranged in
a horizontal row and in regular order from

- front to back of the board, while the rows of
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wires appertaining to different subseribers of
the group are superposed, there being, for
instance, five rows (superposed at regunlar in-
tervals) appertaining to five different sub-
scribers and then a vacant space, then five
more rows appertaining to five other sub-
seribers, and soon. In practice the twocoup-
ling-boards of a pair would be combined in
one, and it is to he understood that wherever
I refer to ““coupling-boards” I mean to also
include the idea of using a single board com-
prising two members, and vice versa.

(d) Coupling devices for the use of each
group of subscribers’ lines, there being du-
plicate, triplicate, or more sets of such coup-
ling devices for each of the circuits controlled
by the main selector. Each coupling device
is composed of two members termed *‘‘coup-
lers,” of which the corresponding parts are
in electrical connection with each other, one
of said members, termed the *called-line”
coupler, being used for making contact with
the line to be called, the other member,
termed the ‘‘calling-line” coupler, serving
for making contact with the line calling. All
the calling-line couplers appertaining to the
lines of the same group are side -by side in
front of the calling-line coupling-board of
this group, whereas the called-line couplers
appertaining to these same coupling devices
are distributed, one in front of each of the
called-line coupling - boards of different
groups of lines. Consequently when a sub-
scriber desires to make a call there will al-
ways be available a coupling device (among
those controlled by the main selector and the
manipulator of his group) whereof the called-
line coupler isin front of the called line coup-
ling-board on which the line to be called ap-
pears, while the associated ealling-line conp-
leris situated in front of the calling-line coup-
ling-board on which appears the line of the
subseriber ealling, only the called-line coup-
ling-board of the line called and the calling-
line coupling-board of the line ecalling being
used. The called line and calling-line coup-
ling-boards are in practice combined in one,
the line-wires being common to both and the
two service-wires being distinct, the called-
line couplers being placed at one face of the
board and the calling-line couplers at the

other face. Telephonic connection will be
established when the called-line coupler has
made contact with the line of the subseriber
called and the calling-line coupler has also
made contact with the line of the subseriber
calling. This position of ““conversation” is
illustrated in Fig. 1 in respect of the line L'*
L% of a calling subscriber in group I and the
line L'* 1?* of the called subseriber in group
V. To accelerate the making of.connection
with the line tobe called, the called-line coup-
ler has several sets of contact-fingers, of
which one set only is used, the other setsbe-
ing rendered (or left) inactive by meansofa
‘“selector of contact-fingers,” the coupler be-
ing so moved as to bring the set of contact-
fingers to be used opposite the line to be
called and thatset being ‘“selected” by mech-
anisms actuated in suecession through the
medium of a distributer.

(¢) Return-to-rest devices, which enable
the coupling device which has been used to
be returned to its initial position when done
with.

Before giving a detailed deseription of the
circuits and mechanisms it is necessary to
choose a particular type of telephonic line-
wire system and apparatus, because the num-
ber of distinct signals available for use differs
according as the lines of the system have an
earth-return or complete metallic circuit and
according as it is or.is not permissible tolo-
cate at each subscriber’s station batteries ca-
pable of furnishing the operative currents or
signals. Consequently upon the number of
“distinct signals” available depends the ar-
rangement of the signal-composing device
and likewise the arrangement of the selectcrs
by which the diversity of ‘these distinet sig-
nals is utilized. T will therefore take as ex-
ample a two-wire system and suppose that the
batteries furnishing the operative currents or

-signals and.even the battery which serves

for conversation are (for each group of sub-
seribers) concentrated at the centralstation to
whichthelines of the group.converge; butthe
modifications involved if another example be
chosen do not materially affect the system.
In a central-battery system the manipula-
tion of high resistances at the station of the
subseriber calling enables three sorts of dis-
tinet signals to be obtained—viz., current
through the one wire earthed withount resist-
ance at the subscriber’s station, current
through the other wire earthed without resist-
ance at the subscriber’s station, and current
through both wires connected in series with-
out any resistance being interposed between
them and without being earthed at the sub-
seriber’s station. It is only necessary that
the battery be put to earth by its middle at
the central station. I will first suppose that

a main selector having two members will suf-
fice, and I will afterward show how a greater
number of subscribers’ lines could be pro-
vided for. ‘

In order to prevent erroneous combinations
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of signals, a signal composing and transmit-

_ ting device such as shown in Figs. 5 to 8 is

to
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-pieces 155 156,

used. Itconsistsof fixed and adjustable con-
tacts and a double brush 164 165, movable in
guides 163. Six vertically-sliding racks 141
142 143 144 145 146 when raised engage with
pins 151 on a horizontal slide-bar 150. Five
of the racks carry tablets 141" 142» 143 145°
146, each of which bears contact-pieces, here-
inafter described, and a column of numbers,
the adjustment of each rack determining
which of its contact-pieces are brought into
the path of the contact-brush 164. The rack
144 carries two spring-fingers 152 and 153,
which, according to the adjustment. of this
rack, make contact, respectively, with fixed
contact-pieces 154 155 or with fixed contact-
It also carries a shutter 157,
having twoaperturesarranged diagonallyand
situated in front of the double column of fig-
ures on the tablet 1432,
ing carries a conduective strip 158, fixed in the
path of the brush 165, this strip 158 being in-
terrupted by a gap 158* opposite to the con-
tact-pieces 187 188189190 and 191 192 193 194,
carried by the racks 145 and 146. The front
of the casing has a slot 159 for the handle 160
of the double contact-brush, a slot for the
handle 162 of the sliding bar 150, and five
windows 141° 1427 143° 145" 146° opposite the
columns of figures carried by the correspond-
ingly-numbered tablets. According as rack
144 is adjusted the one or other aperture of
its shutter 157 coincides with the one or other
half of the window 143°, so that the column
of figures opposite the other half is masked.
The double brush 164 165 is normally held
toward the right—for instance, as shown by
a weight connected to it by a cord—so that
the block which carries the brush presses
the spring 166 against the spring 167. - When
at the other end of its course this block
presses the spring 168 against the spring 169
and is retained by a detent 170, as shown dot-
ted in Fig. 5. On the bar 150 is a block 171,
having a handle 162 and free to be slid upon
thebar 150 to an extentlimited by astop 174,50
that when the handle is moved to the right
the block alone will be moved at first, and
by means of a stnd 171* it will cause a spring-
contact 172 to bear against a contact 173.
When the block meets the stop 174, the slid-
ing bar 150 is moved also, whereby the pins
151 are disengaged from the racks and a pin
170* on the bar 150 acts on the detent 170, so
as to release the contact-brush 164 165 and
allow it to be returned by the weight to nor-
mal position. To allow of the rack - teeth
slipping past the pins 151 when the racks are
raised, the pins are spring-pressed into en-
gagement with the rack-teeth by leaf-springs
carried on bar 150.

The contacts carried by tablet 141* com-
prise a plain conductive strip 180 and also a
comb -like plate 184, having four contact-
limbsof lengths so graduated that one or more
of said limbs will be presented in the path of

The front of the cas-

brush 164, according to the adjustment of
the rack 141. The tablet 142* carries plain
strips 181 182 and between them a comb-like
plate 185, having three contact-limbs of
lengths so graduated that one or more of said
limbs will be presented in the path of the
brush 164, according to the adjustment of
rack142. Thetablet 143*carries a graduated
comb-like plate 186, having five limbs, where-
of the number presented in the path of the
brush 164 depends on the adjustment of rack
143. Tt also carries a plain strip 183. The
plain strips 180 181 182 183 are at least of such
length as to be respectively presented in the
path of the brush 164 along with any one or
more limbs of the comb-like contact-plate
carried by the same tablet. The tablet 145°
carries a vertical row of contacts 187 188 189
190, separated by narrow spaces whose width
is less than the width of the brush 164 and
whose relation to the teeth of the rack 145 is
such that when the rack is adjusted two of
the contacts will always be presented together
in the path of the brush 164, which thus es-
tablishes on its passage connection between
the two contacts so presented. The tablet
146" carries a similar row of contacts 191 192
193 194 and also a plain contact-strip 195.

The two wires L' L? of the subscriber’s line
are connected, L' to the contact-plate 155 and
12 to each of the two contact-plates 154 156.
Strips 181 182 183 are connected to the spring-
finger 153, and the comb-like pieces 134 185
186 are connected to the other spring-finger
152, so that the relative connections of the
line-wires L' and 12 with the sets of contacts
181 182 183 and 184 185 186 will depend on
the adjustment of rack 144. On the other
hand, the connections of the small contacts
187, 188, 189, and 190 and those of the similar
contacts 191 192 193 194 and that of the con-
tact 195 are not capable of reversal and are
as follows: 188 192 195 are connected to the
line-wire L', 189 193 to the line-wire 1.2, and
187 190 191 194 and the two parts of the con-
tact-strip 158 (shown at top of Fig. 8) are con-
nected to earth. Normally the wire 1’ is
earthed through 166 167, through the tele-
phone-bell 199, the high resistance 196, and
an indicator 197; but as soon as the brush
164 165 is moved by handle 160 contact is
broken at 166 167 and the wire L' is isolated.
When the brush-block presses the spring 168
against 169 and when the telephone-receiver
is taken off the hook, the line-wire 12 is put
to earth through the conversation apparatus
198, the high resistance 196, and the indiea-
tor 197. Lastly, of the two springs 172 173
(shown at the top of Fig. 8) the latter is per-
manently to earth and the former is connect-
ed to the contacts 181 182 183, in whose re-
versals of connection it participates.

The operation of the signal composing and
transmitting device is as follows: Normally
the line-wire 1.2 is isolated, and the line-wire
L’ is to earth through a resistance of from
one thousand to two thousand ohms. Assoon
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as the subseriber after having adjusted the
racks begins to move the brush 164 165 the
wire L’ is also isolated. Then the following
effects are produced in suecession:

Tirst. A signal of invariable kind is sent
over a grounded circuit, the wire L' being put
to earth when the double brush 164 165 passes
over the contacts 195 and 158, the line being
again isolated when the brush 164 quits the
contact 195.

Second. A signal is sent which is variable
in kind, according to the adjustment of the

rack 146, the effect (according as the brush
164 passes over the two contacts 191 192 or
over the two contacts 192 193 or over the two
contacts 193 194) being respectively to put
wire L' to earth without; resistance or to con-
nect wires L’ L? in series without resistance
and without earth, or to put line 1® to earth
without resistance, the effect being followed
in either case by isolation.

Third. A signal is sent which is variable,
according to the adjustment of rack 145, (the
possible nature and effect of the signals being
the same as described in the previous para-
graph,) followed by isolation.

Fourth. According to the adjustment of
rack 144 the strips 181 182 183 are either con-
nected to the line-wire I’ and the graduated
comnb-shaped contacts 184 185 186 are con-
nected to the line-wire 1?2, or, inversely, the
signals being as next described under g or b,
as the case maybe. (a) Thewirel/is earthed
once, and the wire 17 is earthed a variable
number of times, according to the adjustment
of rack 143. Wire I/ is earthed a second
time, and the wire 1? is earthed a variable
number of times, according to the adjustment
of rack 142. The wire L’ is earthed a third
time, and the wire 1?is earthed a variable
number of times, according to the adjust-
ment of rack 141, the brush being finally en-
gaged by detent 170; (D) or inversely, as re-
gards the respective effects produced on the
lines I/ L2 T will suppose that wire L was
connected with the strips 181 182 183 and
wire L? with the graduated comb-shaped con-
tacts 184 185 186. 'When the double brush
164 165 reaches the end of its course, all the
signals necessary foractuating the connector,
the main selector, and the manipulator will
have been sent, and the calling subseriber
has only to listen at his receiver in order to
ascertain (by the absence or presence of a
buzzing or musical sound) whether the line
of the subscx iber to be called is disengaged
Whatever may be the result of this
test, the calling subscriber then moves the
handle 162 toward the right, thereby first
pressing spring 172 against 173, and so send-
ing a final signal similar to those sent by the
passawe of the brush over plates 181182 183—

, by hypothesis, putting line-wire L’ to
earth—the further movement causing the bar
150 to release the double brush and the racks.
The racks then fall, and the brush is re-
turned to its initial position by the weight.

To prevent too rapid or irregular motion of
the brush and consequent malformation of
the signals, the speed of its forward motion
may be controlled by any suitable retarding
means, The telephone transmitter, receiver,
and bell are as usual, except that the spring
200, actuated by thehook-switch 201, whereby
the transmitter-battery is ordinarily thrown
in or cut out, now connects or isolates the line-
wire L2,

Since for each adjustment of a rack a cer-
tain figure is exhibited at the corresponding
window, then if the distinctive number of
each subseriber corresponds with the group
of figures exhibited when the racks are ad-
justed for calling that subseriber it will fol-
low that it is only necessary in order to call
a certain subscriber to so adjast the racks as
to exhibit his distinetive number and then
to move the double brash from end to end of
its course. The telephone-receiver will then
indicate by silence or by the noise heard
whether the line wanted is disengaged or not,
and the final signal completes the manipula-
tion for establishing ecommunication or re-
turns all the parts to rest, as the case may be.

Before describing the mechanism and cir-
cuits at the central station it will be conven-
ient to refer to Fig. 1, which illustrates in an
elementary form the distribution of the coup-
ling devices with regard to the coupling-
boards at the central station, the subscribers’
lines being supposed to be divided into six
groups L II III IV V VI, each group compris-
ing any number of lines, but only a few be-

.ing indicated.

I1 IIs 1118 IV* V* VI* are the Lalhnfr—lme
coupling-boards, and I° II* ITI° IV® V* VI
are the called-line coupling-boards, pertain-
ing to the several groups, the wires of each
line of a group appearing on both boards and
adistinetservice-wire being provided for each
iine on each board.

1* 9% 3% 4> 5°* ¢* represent diametrically by
lozerwes the calling-line couplers, and 1° 2° 3"

b 50 6b represent bv rectangles the called-line
conplels each such couple1 being supposed
for the sake of simplicity to have only one set
of fingers for making contact with the line
and service wires on the coupling-boards, the
line-fingers alone being indicated, together
with the corresponding speaking - circuits.
The line-fingers of each calling-line coupler
are electrically connected each to the corre-
sponding finger of the associated called-line
coupler,the couplms being associated as fol-
lows: by coupling the ﬁnuers of 1%, group I,
to the fingers of 1%, group I the ﬁnvels of 2
group 1, to the ﬁﬂ("BIS of 1b group II; the
fingers of 3*, group I, to the ﬁno*ers of 10,
group 11, and S0 0n; 1he fingers of 1%, group
11, to the ﬁnoels of 2", group I the ﬁnffers of
2“ group II to the fingers of 20, group I1;
the ﬁnwels of 3%, group II, to the ﬁnwels of
2v, group III, and 50 on,

L/ 12 are the subscribers’ lines, those which

are in telephonic connection being distin-
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guished by an asterisk. - It will be seen that
a calling line in group I has been connected
for telephonic conversation witha called line
linein group V by the called-line coupler 1° at
coupling-board V® having first been brought
opposite to and having made eontact with the
line I”* L** and by the associated calling-line
coupler 5* at coupling-board I* having been
then brought opposite to and having made
contact with the calling line

The diagram does notillustrate the serviee-
fingers nor the service and main selector
circuits; but it is to be understood that each
set of fingers comprises a third finger for
making contact with service-wires, and that
the service-fingers of associated couplers are
electrically connected through the circuits
and mechanisms hereinafter described. This
will be apparent from Fig. 4, which repre-
sents in perspective and in an elementary
form'.the coupling-hoards of two groups of
lines and certain of the coupling devices lo-

- cated thereat, each of the two couplers which
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together constitute a coupling device being
shown as having more than one set of contact-
fingers, and the connection between fingers
of like function in the one and the other of as-
sociated couplers (to the exclusion of the elec-
tromagnetic mechanism) being also shown.
Telephonic connection between certain of the
lines presented on the coupling- boards is
shown as having been established by one of
the sets of contact-fingers in each of certain
of the associated couplers being represented
in position of contact with the appropriate
line and service wires on the board—viz., be-
tween one line in group IT and another line
in the same group by one of the sets of fingers
of each of the associated couplers 2* and 2° of
that group, and between another line in group
IT and a line in group I by one of the sets of
fingers of each of the associated couplers 2°
of group ITand 1° of group 11, the lines so con-
nected being distinguished by shading in said
Fig. 4 and the fingers referred to being
shown as projected into contact therewith.
In order to explain how this telephonic con-
nection is established, I will refer to Figs. 2

- and 2°, Sheets 2 and 3 combined, which ‘rep-
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resent the mechanism for the service of the
group to which the calling-line belongs and
the connections with the calling-line coupler
and the called-line coupler and the corre-
sponding service and selector circuits. It is
to be noted that of the two contacts between
which moves an armatare or a contact spring
the resting contact is always shown above and
the working contact below, except that in the
commutator A’ these relative positions are re-
versed.

The connector consists of an ordinary elec-
tromagnet A, an electromagnetic commutator
A, having contact-springs @’ a? a®at o o7 a?,
(see also Figs. 9, 10, and 11,) and an electro-
magnetic commutator A% having one contact-
spring a'l,

The main distributer B (shown separately

in Fig. 14) comprises three equal sectors I B
II B III B, and three equidistant insulated
brushes b, concurrently rotated step by step
over the sectors by the action of an electro-
magnet B’ and mechanism hereinafter de-
scribed. Each brush b is moved over a sector
in four equal steps, (indicated by the point-
ers b' 0?0 b)) and each sector presents in the
pathof the brush successive pairs of insulated
contacts arranged in concentric circles, the
two contacts of a pair being on the same ra-
dius. In some cases successive contacts in
the same circle are joiried.in one; but whether
this be the case or not the contacts in each
sector will be referred to, respectively, as the
“pairs”at b’ b® b3 b4, as the case may be. The
brush-spindle 204 has a ratchet-wheel 203,
with which engages a pawl 202, moved in the
one direction by a spring 205 and in the other
by the armature-lever 206 of electromagnet
B’, so that each of the three brushes b is
advanced one step each time coil B’ ceases
to be excited. 207 is a detent engaging with
wheel 203.

Carerelays which receive the signals from
the line calling and by which these signals
are translated into local currents and trans-
mitted first to the one and then to the other
of the two groups C' C? (each comprising
three electromagnets,) appertaining to the
two members of the main selector D, herein-
after described.

The manipulator is formed by a double re-
lay E. '

I is a distributer for returning to initial
position the connector of a line which has
made a call. This distributer comprises two
equal sectors I F IT F, Fig. 15, and two
brushes ff, each traversing a sector in eight
steps, (indicated by the pointers f' /2 f3 f4 f5
JO 7 f5,) certain of which denote the positions
of pairs of contacts arranged in concentric
circles. In the sector I I there is a pair of
contacts at the positions f' 7 f5. Inthe other
sector I F there are pairs of contacts, at the
positions /' and fSonly. Theactuating mech-
anisin comprises two oppositely-acting pawls
208-209, engaging with a ratchet-wheel 210
on the brush-spindle 211 and counected by a
rod 212 to the armature of electromagnet F3,
so that the brushes fof the distributer will
be advanced one step when the armature is
attracted and another step when the arma-
tureis returned to position of repose by the
action of a spring.

I? is an ordinary electromagnet.

F’isan electromagnetic commutator having
two contact-springs f?and /. T?isanother
electromagnetic commutator having one con-
tact-spring f** and of which the coil is also
the return-to-rest coil for the main selector
D, the apparatus F' F°I" F? serving to return
to rest not only the connector appertaining
to the calling line, but also the main distrib-
uter B and the main selector D appertaining
to the group to which that line belongs.

Another similar set of mechanism, whereof
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only the distributer F! and its coil I are
shown, fulfils the same functions, the one or
the other of these two sets being brought
into action accordingas the first signal trans-
mitted by the manipulator E is a positive or
a negative current.

It being understood that only one of the
circuits controlled by the main selector D is
represented in the diagram, II is the polar-
ized double receiver located at the extremity
of this circuit, whereby the signals sent by
the manipulator E are translated into local
currents actuating the one or the other of two
or more twin (called-line) couplers corre-
sponding to this cirenit.

The distributer G, Figs. 2® and 16, whereby
the operative currents are successively di-
rected to the various organisms which con-
stitute the one or the other of the said twin
couplers, has a ¢oil G, with double winding,
and is divided into five equal sectors I G, 11 G,
III G, IV G, and 'V G and five insulated
brushes g, all fixed on the same spindle and
each traversing a sector in six steps, indi-
cated by the pointers ¢' ¢® ¢® g* ¢° ¢®. Asin
the distributers previously described, there
are pairs of insulated contaets arranged in
concentric cireles, certain of the contacts be-
ing in one with the succeeding contact or con-
tacts of the same cirele. In sectors I G and
V G there are pairs of contacts at all six po-
sitions of the brush. In the sector I1 G there
are pairs of contacts only at the positions ¢*
g° g% and in the sectors III G and IV G at ¢®
and ¢® only. The spindle 215 of the brushes
g carries a ratchet-wheel 214, engaged by a

pawl 213, moved in the one direction by a'

spring 216 and in the other by the armature-
lever 217 of electromaguet G, so that the dis-
tributer - brushes ¢ are advanced one step
each time that the coil G’ is execited, 218 be-
ing a detent. 219is a disk of insulating ma-
terial fixed on the brush-spindle 215. (See
Fig. 17.) It may be supposed to be divided
into five sectors, each sector corresponding to
a brush g and forming a cam whereby in the
first four positions of the distributer-brushes
the two contact-springs ¢° ¢% Fig. 17, are
kept separated from one another, and in the
sixth position of the brushes electric con-
nection is established between the contact-
springs ¢ ¢. These effects may be pro-
duced, for example, by forming the one face
with projections 220, (each corresponding in
position and angular extent with the first four
steps of a brush,) acting on thespring ¢, each
projection being followed by a recess 221, cor-
responding to positionsg®and g®of the briishes,
the other face of the disk having recesses
each corresponding to the first five positions
of a brush, followed by pro;]ecmom 222, cor-
respondmcr to the sixth position ¢° and act-
ing to press spring ¢’ against spring ¢'% - To

‘control the movements of the other (or twin)
called-line coupler, which corresponds to the
same circuit of the main selector D, there is

a second similar distributer G? of which only
the coil G® and the contact-pieces of the first
sector I G* are shown in Fig. 2"

g' and g*are two ordinar; y eleetlomwnets
associated with the coils G’ and G

nS n' are two contact-springs which are
separated Ly the armature of G' when it
reaches the end of its stroke in working po-
sition.

17T, Fig. 2%, are two induction-coils.

M M, Fig. 2°, are the electromagnets which
actuate the two members of the contact-
fingers selector, (shown in IFigs. 20, 23, and
26,) which leaves (or renders) inactive the
various sets of contact-fingers of the called-
line coupler, except the one set which is
to conneet with the line to be called. K,
Tigs. 2° and 21, is the electromagnet which
controls the mechanism whereby this set of
contact-fingers is brought into operative po-
sition.

L' 12, Fig. 2%, are the two wires of the ecall-
ing line, and L' 12, Tig. 2°, are the two wires
of the called line, the conditions of ‘‘calling”
and ‘“called” being, however, hypothetical.

N’ N? are two electromagnetic commuta-
tors each having a single contact-spring #'
7%, respectively, by means whereof the test
is made whether the line to be called is dis-
engaged or not and by which the subsequent
operations are initiated.

N?®is an ordinary electromagnet.

O is a polarized electromagnet in indiffer-
ent equilibrium, having two windings in its
coil.

P is an electromaguetic commutator hav-
ing two contact-springs p’ p* and a double
winding.

The combination of mechanisms H, G, g,
K, M, M', N', N2 O, and P constitute the in-
strumentalities necessary for connecting the
called-line coupler of a coupling deviee with
the line to be called.

Q, Figs. 2*and 29, is the electromagnet cou-
trolling the traver %mfr mechanism of the call-
ing—line coupler which‘is electrically con-
nected to the called-line coupler under con-
sideration, and Q' is the electromagnet con-
trolling the traversing mechanism of that call-
m(r-lme coupler thh is connected electric-
a]ly to the other (or twin) called-line coupler,
these two calling-line couplers being distin-
guished as ‘‘ quasi-twins,” because they are
1'espeetively connected to called-line couplers
which have been defined as ¢ twins.”

R, Fig. 2, is an electromagnetic commu-
tatm havm<r an armature r and a single con-
tact-spring r'.

R/, Fi igs. 2%, 27, and 28, is a small electlo-
mawueb Wlnch conmols the mechanism where-
by the set of contact-fingers of the calling-
line coupler which is to connect with the line

calling is brought into operative posmon

’lhe apparatus Q, R, and R’ comprise the
parts necessary for connecting the calling-line
coupler of a coupling device Wlth the c'tllmd—
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line and so completing the telephonic con-
nection between the lines of the called and
calling subseribers. '

S, Fig. 29, is an electromagnetic commuta-
tor having one contact-spring s and two dis-
tinet windings in its coil.

8% S'.8* are ordinary electromagnets, the
two latter being of very low resistance and
low self-induction.

T, Figs. 2°, 20, and 21, is the electromagnet
which actuates the mechanism whereby the
contact-fingers of the called-line coupler are
returned to rest.

T’ is an ordinary electromagnet having two
windings.

T? is the electromagnet which actuates the
mechanism whereby the whole frame and
mechanism of the called-line coupler is re-
turned to its initial position, this magnet de-
termining the breaking of two pairs of con-
tacts 87 88 and 89 90 when its armatare is
attached,theone break, 8788, occurring when
the armature begins to move and the other,
89 90, when it reaches the end of its stroke.

1% is a contact-spring which is kept raised
from its contact #* by a projection 67 on the
frame of the called-line coupler when the lat-
ter is in its normal position of repose.

U, Fig. 2°, is an electromagnetic commu-
tator having two contact-springs u' w2

U%is an ordinary electromagnet.

U’, Figs. 2* and 28, is the electromagnet
which actuates the mechanism whereby the
contact-fingers of the calling-line coupler are
returned to their initial position.

U? is an ordinary electromagnet with two
windings. .

U? Figs. 2* and 29, is the electromagnet
which actuates the mechanism whereby the
calling-line coupler is returned to its normal
position.

Utisacontact-spring which is held raised off
its contact by a projection 230% on the frame of
the calling-line coupler when the latter is in
its normal position.

The apparatus 8 S* 8" SXT T/ 2" U O’
U? U® U* constitute the parts necessary for
returning to rest under all possible circum-
stances the called-line coupler and the call-
ing-line coupler, which together constitute a
coupling device.

V, Fig. 2°,and V', Fig. 2%, are two current-
generators, the currents being either alter-
nating in direction or merely periodic, but
always of high frequency.

v, Fig. 2°, and v', Fig. 2%, are condensers,
the one, v, separating the generator V from
the rest of the circuits and the other, v', sepa-
rating the induction-coils I I' from the local
mechanisms at the central station.

V?is acontact-spring which is raised from
its contact v*bya projection 230° on the frame
of the calling-line coupler when the latter is
in its normal position. V*ande*are similar

pieces on the quasi-twin calling-line coupler.
The apparatus V V' » ¢’ V29?2 I T’ consti-
tute the parts necessary for produncing and

transmitting (in all necessary cases) the buzz-
ingor sonorous signal which denotes that the
communication desired cannot be had for the
moment.

W= W, Fig. 2*, are the service-wires for
the line L 1% (which it will be supposed is
about to make a call on the calling and called
line coupling-boards of the group to which
that line belongs.) Similarly W* W® Rig. 20,
are the service-wires for the line I’ 12 (which
it will be supposed is about to be called) on
the calling-line coupling-board and called-
line coupling-board of the group to which that
line belongs.

YY Figs. 2* and 28, is the service-finger,
and Y' Y? are the line-fingers, of that set of
contact-fingers of the calling-line coupler
which is supposed to be the set to be used.
y°y' y* are similar parts of another set.

75 Figs. 2°, 25, and 26, is the service-finger,
and Z' Z* are the line-fingers, of that set of
contact - fingers of the called -line coupler
which is supposed to be the set to be used,
2" 2’ 2% Fig. 24, being the similar parts of an-
other set.

In order to facilitate the comprehension of
the effect of the signals sent by thesubscriber
calling, T have illustrated in Figs. 32, 3°, and
3¢ the principal results produced by the suc-
cessive signals above referred to, the lines
being grouped as before.

I+ I1* III* IV* V* VI* are the calling-line
coupling-boards, and I II* IIT® IV® Vb VIb
are the called-line coupling-boards. Oppo-
site to each calling-line coupling-board are
the six calling-line couplers 1* 2* 3 40 5° o,
the contact-fingers of each of which are rep-
resented by three lines, the middle one, Y, be-
ing the service-finger, and Y' Y2 (see Fig. 28)
the line-fingers. Similarly, opposite each
called-line coupling-board are six called-line
couplers 1" 2° 8" 4> 5% 6°  in each of which Z0
istheservice-finger, and Z' Z2 the line-fingers,
(see Fig. 26,) the fingers of the ecalling-line
couplers being in electrical connection with
the corresponding fingers of the associated
called-line couplers and the distribution of
the couplers relatively to the coupling-boards
being supposed to be as illustrated in Fig. 1,
but only those connections of a calling-line
coupler with a called-line coupler being rep-
resented which are specially referred to.
The circles below the called-line couplers in-
dicate the corresponding distributers G or G2,
and below these circles are shown diagram-
matically the electromagnets G’ or G?, which
determine the movementsof these distribu-
ters,respectively. Asregardsthe connections
which undergo change in consequence of the
movements of these distributers it is to be
understood that a circle traversed by a line
indicates that connection is established along
that line, and that where a line is interrupted,
either inside the circle or just outside, the
gap being bounded by two short cross-lines
the circuit is there broken, and similarly
wherever a like gap oceurs.
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~ I'o the right of each called-line cotipling-
board are shown the connectors for the re-
spective lines on that board, the parts of
each connector being represented diagram-

matically, and also the main distributer B,

the main selector D, and the manipulator E
for each group, C being the calling-line re-
All the lines of group I are idle, none
of them being either calling or called or en-
gaged in conversation; but the called:line
coupler 1° of group I is supposed to be in po-
sition to receive selection -signals, from a
line of group III; and consequently its dis-
tributer G is reépresented as blocking in posi-
tion of rest the twin called-line coupler con-
trolled by the same selector-circuit—nam ely
coupler 1° of group IL

The followmcr deseription ‘applies in gen-
eral to Figs. 2¢ and 2°and incidentally to i igs.
32, 80 and 3%, which illustratein respect of dlf-

ferent lines ‘uhe principal effects successively:

produced, those lines which are specially re-
ferred to in the latter figures as ““calling ” or
“called ” being dlstmvmshed by an astensk

Stgnal No. 7. —First. The line-wire 1./ is put
to earth withoutresistance by the double con-
tact-brush 164 165 of the signal-composing de-
vice, Figs. §, 6, and 7, pasemcr over the con-
taets 195 158 Thls wire L' is normally con-
nected by the spring of, Fig. 22, of the com-
mutator A', Figs. 9, 10, and 11, by the coil A,
by the resting-contact and armature ¢’ of A%

and by brush b, uniting the pair of contacts’

at b" of sector I B of distributer B, to a bat-
tery b%, which is similarly connected perma-
nently and ‘“in waiting” to all the line-wires
L/ of the group. The voltage of this battery
is insufficient to energize the electromagnet
A so long as the resistance of one thousand
to two thousand ochms remains interposed at
the subseriber’s station; but when this resist-
ance is cut out and the wire L' is put directly
to earth, Fig. 8, the armature g of electromag-
net A closes (at its working contact) the cir-
cuit of the local battery b® through the coil B’

of the main distributer B and the coil of the.
“electromagnetic commutator A'.

Two effects
are thereby produced.

(o) Thearmature of B' being attracted, Fig.
14, is in position to advance the main distrib-
uter 3 one step as soon as the exciting-cur-
rent ceases.

(b) The commutator A’ is operated and the
spring a’, Figs. 9, 10, and 11, comes upon its
working econtact, whereby the circuit of the

local battery 1%, Fig. 2*,isnow.closed through -

the coil of A', whereby the armature and con-
tact-springsof A'areretained in working po-
sition independently of the current of battery
b% which brought them there. The contact-

spring ', which is connected to earth through
a small battery a'%, makes- contact with the
service-wire WP of the calling line on the
called-line coupling-board of the group,where-
by this isolated wire is raised to the potential
of battery al®, with the result that thenceforth
no other subscriher who may call can make

connection with the line now ecalling.
contact-spring. ' of commutator A’ puts the
service-wire W2 of the calling line on the call-
ing-line coupling-board of the group to earth
through the coil of commutator A% whereby

The -

70

to prepare for the final coupling of the line -

calling with the line called, if the latter is
disengaged. - The contact-spring a* becomes

disconnected from the wire L', with which'the

contact-spring a® becomes in turn connected,

75

whereby the line-wire 1.’ is connected to the

contact at 0 b° bfon the sector II'B of the:

main distributer B, while the armature o' of
commutator A’, coming onto its working con-
tact a'’, connects the line-wire L? which was
th eretofox eisolated, with the eontacb at b b3 bt
on the sector IIL B of the main distributer B.

Second. The contact-spring a*beingdiscon-:
nected from theline-wire L’ just after the bat--

tery f** has been connected by the spring a°
with the coil of commutator A, the earthing
at the subscriber’s station of the battery b° is
cut off, the coil A becomes inert, and its ar-
mature a returns to its resting cont:act thus
cutting the earth connection: of the battery bs
thxouah coils B'and A, 'The coil B’ thus be-

8o

85

90"+,

coming inert, its armature is returned and the "

br ushes of fhe main distributer B are ad-
vanced one step.: -The brush b on the sector
I B having quitted the pair of contactsd’, the
battery in waiting 0%, which was thereby con-
nected-in comnion to all the line-wires L' of
the same group,is thus cut out from all those
lines and the indicators 197, Fig. 8, at the sta-
tions.of all the subsecribers of that group, no
longer receiving eurrent, assume a position
denoting that the main selector D and the ma-
nipulator ¥ common to the group are in use
and that therefore no subseriber of that group
can for the moment make a call.

Signal No. 2.—Thenatureof thissignal de-
pends on the adjustment of rack 146 of the
signal-composing device, as above explained.
The brushes b of the main distributer B hav-
ing reached the position 5% the line-wires.L/
L2 are in connection with the group Cof three
relays ¢’ ¢*c®, whose well-known arrangement
enables the production of the three kinds of
distinet signals possible in the two-wire and
central-battery system under consideration.
T'wo of these relays, ¢’ and c%, are placed one
on each side of the battery ¢, the middle of
which is to earth through the third relay c?,
and- (dccondmvly as the signal sent consists
in putting to earth Wlbhout resistance the one
or other of the wires I.' I? or in joining these
two wires without interposed resistance and
without earth) the relays ¢'.c® or the relays
e® ¢ or the relays ¢’ ¢ will be-excited by the
current. The three armatures of the relays
¢" c® ¢® are connected together and the three
working contacts are connected to the battery
D¢ through the coil B'. The three restingcon-.
tacts are connected to the one ter mmd,l of
each of three electromagnets C', the other ter-
minals of which are to earth, through the

pair of contact-pieces b® on the sector I B of
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the main distributer B, these three electro-
magnets C' constituting the mechanism con-
trolling the first member of the main se-
lector D. According to the nature of the sig-
nal sent the armatures of a certain two of the
group C of relays are depressed and one re-
mains at rest. Consequently thatone of the
three electromagnets C' is excited which cor-
responds to the combination formed by the
two armatures depressed. The first member
of the main selector D is therefore actuated,
its operation depending on the nature of the
signal sent. The current which excites this
electromagnet C’ also traverses the coil B/,
whose armature beingattracted is in position
to advance the brushes of the main distribu-
ter a second step as soon as the cessation of
the current allows the armatures of the two
relays of the group C which were influenced
to return to rest and so cut the cireunit of bat-
tery b5,

Signal No. 8.—The nature of Signal No. 3
depends on the adjustment of rack 145 of the
signal-composing device, and the receptive
apparatus are the same as for Signal No. 2,
except that the brushes of the main distribu-
ter B, having reached their third position 3,
the local current is in response to this sig-
nal directed by the relays C to the second
group of electromagnets C? which are similar

‘to those C', but are now connected to earth

by the brush joining the pair of contacts at
b® on the sector I B of distributer B. These
electromagnets C? constitute the controlling
mechanism of the second member of the main

selector D. When one of these magnets is.

excited, the second member of the sélector
will be actuated in accordance with the na-
ture of the signal. The two members of the
main selector D having thus been succes-
sively actuated, that particular selector-eir-
cuit will be completed which correspouds to
the selective combination resulting from the
action of the second and third signals sent.
Each selector - cireuit controls twin called

. line couplers, and we will suppose that the

50
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onenow completled is thatrepresented in Figs.
2* and 2° by d d* d' d’ as being still open at con-
tact d. On the cessation of the signal No. 3
the brushes b advance to the fourth position,
whereby the line-wires L' I? are connected
with the manipulator E by the pairs of con-
tacts 0* on the sectors II B and III B of the
main distributer B. '

In group IT of Fig. 3* the line calling (the
uppermost one on board II*) having sent the
signal No. 1, whereby it has been connect-
ed to the relays C and afterward the sig-
nals Nos. 2 and 3, which have actuated the
main selector D, the continuity of one of
the selector-circuits is established at d. The
battery ' is connected to the service-wire

- WP* of the line calling, so that this line can-

not now be called. All the lines of the group
are cut off from the battery 5. ‘
Signal No. 4.—The signals, invariable in

. number, sent when the brush 164 of the sig-

639,186

nal-composing device passes over the contact-
strips 183 182 181 are distribution -signals,
and the signals, variable in number, sent
when the brush passes over the comb-like
contacts 186 185 184 are selection -signals.
These two kinds of signals differ, since the
one or other kind of signal is consequent on

the one or the other of the line-wires I/ L?

being put to earth, in response to which ac-
tion the one or the other of the electromag-
nets I’ E? of the manipulator E is excited by
the current of battery ¢ and attracts its ar-
mature. '

Signal No. 4 is a distribution-signal, pro-
duced (by hypothesis) by putting to earth the
line-wire L, whereby the armature of electro-
magnet B is attracted to its working contact.
The armatures of the electromagnets E' E*are
connected together and to a metallic piece at

DY whence starts the particular selector-cir- -

cuit whose completior is determined by the
combined effects of signals Nos. 2 and 3,
whereas the working contact of electromag-
net I’ is connected to a battery ¢! and to earth
through the pair of contacts at ' on the sec-
tor I K* of the distributer I and by the coil
F? of distributer F, while the working -con-
tact of E*is connected to a battery e? of oppo-
site polarity to that of battery ¢', and to earth
by the pair of contacts at f’ on thesector I I
of the distributer I and by the coil F? of dis-
tributer . The armature of E’' coming onto
its working contact, a.current is sent from
battery e’ through the selector-circuit, which
has been completed and also through the coil
F3. - The result is twofold.

I'irst. The polarized double receiver H, lo-
cated at the extremity of the selector-circuit
under consideration, operates according to the
direction of the current which it receives.

Second. The brushes of distributer F ad-
vance one step when the current passes
through its coil F®and another step when the
current ceases, thus arviving at the position
/% Thenceforth communication is cut be-
tween the battery ¢ and the coil F% of the dis-
tributer F%, so that the coil F? will be unin-
fluenced by currents which may be subse-
quently sent from the battery ¢® when the lat-
ter is earthed through the resistance-coil &3,
which has the same resistance as the coil 7,
It by different adjustment of rack 144 the
first distribution-current had been sent by
earthing the line-wire 12, the current sent to
the polarized double receiver H would have
been of opposite direction and the brushes of
distributer F*would have advanced, while the
distributer F would have been rendered in-
sensible to currents from battery ¢’

The polarized double receiver H may be
composed of two single polarized relays H' H?,
of which the one orthe other operates accord-
ing to the direction of the current. Suppose
the-relay H' to work in response to the cur-
rents emitted by battery ¢’, which are, by hy-
pothesis, the distribution -currents, the re-
lay H* will work in response to the selec-
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tion-currents emitted by the battery ¢®>. The
armatures b’ #? of the two relays H' I? are,
moreover, connected to the same battery A%
Now the circuit from the working contact of
relay H' reaches earth through the pair of con-
tacts at ¢’ on the sector I G? of the called-line
distributer G? of which the brushes are sup-
posed to be in position of rest, through the
electromagnet ¢! and through the coil G' of
distributer G. Conversely the circuit from
the working contact of IH*® reaches earth
through the pair of contacts at g’ on the sec-
tor L G of the called-line distributer G,through
the electromagnet ¢*, and through the coil G®
of the distributer G2 The effect of the first
distribution-current is then, by carrying the
brushes of distributer G to g% to cut off all
communication of the battery A® with the coil
G?® of the distributer G?, which is then blocked
in position of rest, and consequently the cor-
responding called-line coupler (not shown)
is rendered inactive and uninfluenced by any
signals. Onthe otherhand,thebrushes of dis-
tributer G having reached g, the first of the
mechanisms controlling the movements of
the called-line coupler associated with that
distributer is able to receive selection-cur-
rents from the battery 2% If the first dis-
tribution-signal had been of opposité direc-
tion, produced by earthing the wire L?and the
working of the relays E?* and H? the distrib-
uter Grand the corresponding called-line coup-
ler would now have been blocked and the dis-
tributer G* and the called-line coupler asso-
ciated with this distributer (the twin called-
line coupler) would have been in position to
operate. _

In group III of Kig. 8° the line calling
(third from the top) is shown as at the mo-
ment when (after the signal No. 4) it trans-
mits to the manipulator E the distribution
and selection signals, and when those signals
(translated by the manipulator into local cur-
rents) pass through the selector-cirenit com-
pleted and act on the double polarized relay
H. It hasbeen supposedthat the two called-
line couplers controlled by the selector-cir-
cunitcompleted are 1’ and 1° opposite the coup-
ling-boards I II® of groups Iand II, and the
example shows the called-line coupler of
group No. I as about to be actuated, while
the called-line coupler of group No. II has
the coil G? of its distributer G® blocked in po-
sition of repose.

Signol No. 5.—This is a selection-signal,
which determines the extent of traverse of
the called-line coupler with respect to the
coupling-board. Thebrushes of distributer
G being at ¢* connection is established (by the
brush g on the sector I G) between the work-
ing contact of the electromagnet H? and the
electromagnet K, which controls the propel-
ment mechanism of the called-line coupler,
circuit being made from ground at battery A’
to ground at right of Fig. 2°. This mechan-
ism, therefore, advances a number of steps
equal to the number of selection-currents in

11

signal No. 5, and the resultis that the called-
line coupler descends until one of its sets of
contact-fingers comes opposite to the contact-
wireson the called-line coupling-hoard of the
the line to be called.

Stgnal No. 6.—This is a distribution-sig-
nal. This signal, like signal No. 4, acts first
on the distributer I, of which the brushes
fadvance one step during the passage of the
current of battery ¢’ and a second step on the
cessation of the current, thus arriving at the
position 7%, and, secondly, on the distributer
G, of which the brushes are brought to g3
where the brush g on thesector Gestablishes
electrical connection between the working
contact of relay H? and the electromagnet M,
which aetuates the first member of the con-
tact-fingers selector.

Signal No. 7.—This is a selection - signal
whereby the electromagnet M receives as
many emissions from the battery h® as there
are (in this signal) earthings of the line-wire
12 the effect being to operate the first mem-
ber of the contact-fingers selector.

Signal No. 8.—This is a distribution-signal
whereby the brushes of distributer F are
brought tothe position 7 and the brushes of
distributer G are brought to the position ¢*,
where connection of the working contact of
relay H* is made with the electromagnet M'.

Signal No. 9.—This is a selection-signal
whereby the electromagnet M (see Figs. 20
and 23) receives as many current-emissions
from battery h° as there are (in this signal)
earthings of the wire 1.2, the effect being that
the second member of the contact-fingers se-
lector is actuated. The signals Nos. 7 and 9
having thus operated the first and the second
members of the contact-fingers selector, the
conjoint effect produced is that only those
contact - fingers of the called - line coupler
which are opposite to the line-wires I’ IL2and
service-wire W? belonging to the line to be
called are allowed tomakecontact with those
wireson the called-line coupling-board. Sev-
eral cases may now arise.

First case— Line disengaged.—If the line
to be called is disengaged, its service-wire
WP is to earth through the coil of commutator
A2 This is normally the case, as will be seen
by referring to the connections of the service-
wire WP, which are shown in Fig. 2¢ as in
position of repose. Now on the brushes of
distributer G arriving at g* the service-fin-
ger Z° of that set of fingers of the called-
line coupler which have been set free has
been connected by the brush on the sector
II G to the two test-commutators N’ N*, which
are themselves connected to earth. When
the service-finger Z9 of the called-line coupler
makes contact with a service-wire W*, which
is to earth, no effect is produced on N’ N7
the generator V remains isolated, and the
subscriber calling hears no buzzing or so-
norous sound at his receiver denoting that
the line is engaged.

‘Group IV of Fig. 8° shows how (signals No.
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1to No. 9 having been sent) the test is made
of the line to be called. The calling-line
is the second from the top of board IV?, and
it has been supposed (¢) that the called-line
coupler actuated was the one 3 of group
III, (b) that the fingers of this coupler have
made contact with the line to be called, which
is the second from the bottom of board III®,
and (c) that this line is not engaged. The
called-line coupler, which is the twin of the
one used and which is shown as placed in
front of the board IV®, has the coil G? of
its distributer G* blocked in position of rest.
‘“Communication established” is also shown
between the bottom line of coupling-board
III* and the bottom line of coupling-board
IV?®, so'as to denote the presence of the po-
tential of testing-battery »° in the service-
wires W** and W°* of the lines engaged in
conversation. The subscriber calling then
sends the final signal, which acts like the
distribution-signals on the distributers F and
G. I will first consider the distributer G, of
which the brushesadvance one step and reach
g°. The current of battery ¢g'® passes (by the
armature and resting contact of electromag-
ret g'!, the springs n® n’, electromagnet N,
the pair of contacts at g°of thesector I G, the
armature n’ of N’ and its resting contact, the
spring n* of N?and its resting contact, and the
armature and the resting contact of the in-
different polarized relay O)to the firstcircuit
of the commutator P and attracts its arma-
ture p and the two contact-springs p’ p2. At
the same time the armature of N°is brought
onto its working contact and forms a path for

the eurrent of battery ¢'® (independent of the

brush g on the pair of contacts at ¢° of sector
I G) as long as the springs #® n' remain in
contact. The current of battery p' passes
through the second circuit of P, the working
contact and the spring p’, the wire 128, the
line-finger Z’, the line-wire L', the resistance
196, the bell 199, and the indicator 197 of the
subscriber to be called. TUsing, preferably,
trembler bells of the kind which work by
short - cireuiting instead of by cutting out
their coils, the circuit will remain complete
and tlie bell will continde to ring until the
subsecriber by unhooking his receiver cuts the
connection to earth and finally breaks this
circuit. From this point the description will
be resumed later on. At thesectors II G and
V G of distributer G there is no change. At
the sector IIT G a battery n?, which the com-
ing in contact of the springs ¢" ¢%, Fig. 17,
puts to earth through the armature 7% and its
resting contact sends (through the wire 7 8
9 10, the spring '’ and its resting contact, the
spring #?and its resting contact) an uninter-
rupted current to the electromagnet Q, Figs.
2% and 29, which determines the traversing
movement of the calling-line coupler. This
coupler then commences to move across the
calling-line coupling-board,its service-fingers
Y? 4° rubbing against the service-wires W2 of
the various lines which they pass. At the

639,186

sector IV G the battery.g*is connected, by the
circuitalready described and the first winding
ol the polarized relay O, to the wire 14 13, the
common commutator R, and the wire 12 11,
whence are branched the wires appertaining
to the service-fingers Y?¢/° of the different sets
of fingers on the calling-line coupler, each
such branch comprising the electromagnet R’,
which controls the putting in operative posi-
tion of the line-fingers of its set. The eircuit
may thus be completed by any one of the
service-fingers as soon as that service-finger
meets with anearth. Now by following outon
Irig. 2* the connections, when at rest, of the
service-wire W*on the calling-line coupling-
board it will be seen that the service-wire
W* of an ‘“idle”line is completely isolated,
and it has already been seen that the serv-
ice-wire W? of a line calling is to earth
through the coil A”of its connector. Lastly,
it will be presently seen that the service-
wire W* of a line ““in course of conversa-
tion” is connected to one of the poles of a
battery of which the other pole is to earth
and that such service-wire is raised to a po-
tential nearly equal to that of this battery,
so that if this battery has a suitable voltage
and polarity it will be in ‘“opposition” to
the battery g* when a service-finger of a
calling-line coupler comes into contact with
the serviee-wire W=of an engaged line, and
consequently then there will only pass in the
circait referred to a current much too weak
to operate the electromagnets R R'. It will
thus be seen that no current capable of actu-
ating these electromagnets can pass except
when one of the service-fingers of a calling-
line coupler meets the service-wire W* of a
line calling, and in the same group there can
only be one line calling at a given moment,
since only one selector and manipulator are
provided for the group.

In group V of Fig. 3° the line calling (the
bottom one on board V*) has brought the
called - line coupler 2° onto the line to be
called (the top one of the board VI®) and
has ascertained that this line is disengaged,
and the final signal has been sent, which
sets the calling-line coupler in motion. This
coupler has not, however, yet met with the
service-wire W** on the coupling-board V»;
but the battery g*® isconnected to the service-
finger Y° through R and R’ (see Fig. 28) in
readiness to arrest the movementof the coup-
ler as soon asthe service-finger Y? meets with
the service-wire W** which, as mentioned
under signal No. 1, has been put to earth
through the coil A® of the connector apper-
taining to the line calling. When the service-
finger YO thus meets the service-wire W2*, the
commutator R, being energized, cuts the cir-
cuit of the current which energizes the elec-
tromagnet ), and the traversing movement of
the calling-line coupler is therefore arrested.
The electromagnet R'is also energized and
allows the line-fingers of the set to which it
appertains to come into operative position,
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whereby unbroken connection is established
from the station of thesubsecriber calling (by
hisline-wires I' 1.2, theline-fingers Y' Y? and
the wires 131 132, Fig. 2*,connected thercto) to
the pairs of contacts at g° of thesectorsIII G
and V Gofthedistributer G. Lastly,thepolar-
ized electromagnet O isenergized,itsarmature
isseparated from its resting contact,cats the
current of battery ¢g*® from the first circunit of
the commutator P, where it has become un-
necessary, and sends it by the branch 15 16
17 18 through coil G, so that the brushes of
distributer G advance one step and arrive at
the position ¢f which is the conversation
position, the current of battery ¢*® continu-
ing to pass through the armature and the
working contact of N after the brushes ¢
have quitted the pairs of contacts ¢° until the
armature of G’ on completing its working
stroke separates the springs n° n'. The ef-
fects of this last movement are as follows:
At the sector I G the battery g' is cut out.
At the sectors III G and V G the wires 131
132 from the line-fingers Y and Y?of the eall-
ing-line coupler are connected, respéctively,
to the wires 19, 20, 21 and 23 24, Fig. 2°, which
terminate at the resting contacts of the
springs p’ p*of commutator P, so that as soon
as this commutator P is returned to position
of rest by the subsecriber called unhooking
his receiver telephonic connection is estab-
lished Detween that subsecriber and the sub-
scriber calling.. At the sector II G battery
#® is conneected with the service-finger Z° of
the called-line coupler. The connection of
this finger with the test-commutators N’ N? is
broken, and it is connected at the sector IV
G with the service-finger YO of the calling-line
coupler. Thereby the service-wire W® of the
line called and the service-wire W* of the line
calling become raised to-a potential so much

‘the nearer to that of the battery #° as the re-

sistance of the coils A? (of the connectors by
which these lines are to earth) is the higher
relatively to the resistance (which is always
very low) of the wires 254 11 12 7 127, which
connect the service-fingers Y0 Z°% The char-
acteristic condition of an engaged line is thus
realized on the called-line coupling-board
in respect of the line of the subscriber called
aund on the calling-line coupling-board in re-
spect of the line of the subscriber calling.
Lastly, the current sent from the battery n’
to the coil of the commutator A® (appertain-
ing to the connector of the line calling) ex-
cites this commutator, whose armature is de-
pressed and remains fixed in working posi-
tionsolongasthe currentin question passes—
that is to say, as hereinafter explained,
throughout the daration of the conversation.
During the whole of this time all communi-
cation is cut off between the line I’ and the
distributer B. At the same time by its con-

tact-spring a'a branchisestablished from the
one terminal of the coil of the commutator A?
to the contact-spring a® of the commutator A',
which for the moment is isolated.

I will now revert to the distributer ¥, of
which the brushes before the sending of the
final signal were at the position f7. This
final signal advances the brushes of distribu-
ter F two steps, one step during the passage
of the current, which brings the brushes to the
position f%, and the second step on the cessa-
tion of the current, by which the brushes re-
gain their initial position. Now at the pas-
sage of the brush f on the sector II I to the
pair of contacts at f®the current of the loeal
battery f'® passes through the electromagnet
F9, and then as soon as the armature of F?
comes onto its working contact, another path
being opened to this same current, the arma-
ture of Fis retained in working position even
after the brush f has advanced a step. On
the other hand, the pair of contacts at f8 on
the sector I F and the pairat f' on the sector
II F are connected together, the contact-
pieces of these pairs which are on the inner-
most circle being connected to one pole of the
battery /' beyond the electromagnet K¢ and
the contact-pieces of these pairs on the outer-
most circle communicating by the wire 28 27
26 25 with the armature of the eleciromagnet
QQ, which controls the traversing motion of
the ealling-line coupler. Another eircuit go-
ing from the other pole of the battery 3 trav-
erses the commutator T’ and joins the main
selector D, whence by the selector-circuit
completed and the branch d* d® d* it reaches
the resting contact of the armature g of elec-

tromagnet Q. This cireuit remains thus in-

terrupted so long as the traversing movement
of the calling-line coupler continues and be-
comes closed when (the service-finger of said
coupler having met with the service-wire of
the line calling) the armature of Q returns
to rest. Then (whether the brush f be still
on the pair of contacts at f5on the sector I F
or whether it has already arrived on the pair
of contacts at /' on the sector II F} and only
then the circuit of- the commutator-coil F' is
completed. This commutator operates, clos-
ing (by its own armature and its working con-
tact) a local circuit of battery f3, which re-
tains the commutatorin its working position.
At the same time the spring % is separated
from its resting contact and the spring 9 is
broughtonto its working contact. The move-
ment of spring 1 cuts off the battery f%, by
which the commutator A’ was maintained in
its working position. This commutator A’
therefore returns to rest; but the springs of
each pair comprised in that commutator be-
ing so regulated that the position of rest shall
be established before the working position is
relinquished, and vice versa, the current
which reached the coil A% connected with the
service-wire W? of the calling-line coupling-
board through the contact-spring 7, contin-
ues to reach it without interruption by the
contact-spring ¢f and by the communication
which the contact-spring a!! of this commuta-

tor A?establishes with the terminal of the eoil. -

The latter therefore remains excited and its
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armature remains in working position. At
same time by the contact-spring ¢? the serv-
ice-wire WP of the called-line coupling-board
is raised to the potential of wire W*, a poten-
tial nearly equal, as above explained, to that
of the battery n°. The characteristic condi-
tion of a line in course of econversation is
therefore fulfilled also (on his own called-line
coupling-board) in respect of the line of the
subscriber calling.  Themovement of spring
JPcloses the eircuit of battery U8 through the
coil B’ of the main distributer BB and the coil
F? of the electromagnet, by which the main
selector D isreturned torest. The coil F2 be-
ing excited and being very powerful returns
the main selector D to rest and at the end of
itsstrokeseparates the spring ! from its rest-
ing contact. Thevariouslocal cireuits which
were supplied by the battery f®are thus cut,
the electromagnet F°and the commutator K’
return to rest, thespring f®isseparated from
its working contact, and (the cireuit of the
battery b° being thus cut) the brushes of main
distributer B advance one step, which brings
them to position of rest. Thus assoon astele-
phonic connection is established between the
line of the subscriber calling and that of the
subscriber called the apparatus for common
use by all the lines of a group are automat-
ically returned to normal position ready for
use by any other subscriber of the group.
The group VI of Fig. 3° shows the state
of things when the calling-line coupler hav-
ing met with the service-wire Wa* of the line
calling (in this case the bottom one on coup-
ling-board VI*) has been stopped at thisline,
and when the subscriber called (whose line
is in this case the fourth from the top of
coupling-board VI*) having unhooked his re-
ceiver telephonic connection is established.
The service-wires W** and W* of the line
calling are connected together at the electro-

-magnet A% of the connector belonging to that

line, the service-wires W** and W* of the

line called are similarly connected, and,

lastly, the service-wires of the one are con-
nected to the service-wires of the other (by
the distributer G of the called-line coupler
employed) and communicate with the test-
ing-battery m%. The communication of the
other lines of the group with the battery 0% is
restored, and the apparatus B C D E for com-
mon use are returned to rest, and, lastly, the
called-line coupler employed has the coil G
of its distributer G blocked in position of
rest against any currents which may be sent
by the double polarized relay H, while the
twin called-line coupler has the coil G3 of its
distributor G® put into circuit with this same
relay H, whereby this twin coupler is ren-
dered available for use.

The talk being finished, the two couplers
constituting the coupling device which was
used, and likewise the accessory parts, are re-
turned to rest as follows: The branch 29 30,

- F'ig. 2°, comprises the central transmission-

battery s and also the first circuit of com-
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mutator S, and the electromagnets 8’ 82 are
placed one on either side of the branch 29 30
in circuit with the two coupling-wires 20 21
and 23 24, respectively. As soon as the
called-line coupler quits its position of rest
the spring T® comes onto the contact ¢%, which
is to earth, and consequently as soon as the
current of the central battery s® has once ex-
cited the first cireuit of the commautator S
(which only happens when at least one of the
two subscribers has come ‘““on line” in posi-
tion to talk) the armature of this commutator
itself closes (through the second circuit) the
carrent of the battery s, and thus retains
itself in working position, and at the same
time the battery s*is permanently connected
to the spring s; but the circuit of this bat-
tery (requiring for its completion the contact
of the armature of each of theé electromagnets
S' 8% with its resting contact) remains broken
in at least one point so long as both sub-
scribers have not (by hanging up their re-
ceivers after finishing their conversation) cut
off the current of battery s®in both the elec-
tromagnets S’ 8* at once. Then only the in-
terrupted earrent of battery s® passes first to
electromagnet T, which brings about the re-
turn to rest of the contact - fingers of the
called - line coupler. The rveturn - to- rest
mechanisin of these fingers having arrived at
the end of its stroke presses together two
springs ¢’ #? and switches the current of the
same battery s* to the mechanism which re-
turns the called-line coupler toits initial po-
sition by a step-by-step motion. The prin-
cipal element of this mechanism is an electro-
magnet 1% Figs. 2° and 21, and the current
from the battery s* passing through the rest-
ing contact and armature {0 of this electro-
magnet T2 to the first winding of the auxiliary
electromagnet T” attracts its armature, which
closes (atits working contact) the circuitof an-
other battery ¢ through the electromagnet T?
and the second winding of T'. The armature
of T? being attracted first cuts off the current
of the battery s* and advances the return-to-
rest inechanism one step, and then on reach-
ing the end of its stroke separates the spring
¢ from its resting contact. Both the wind-
ings of T thus ceasing to be excited, its ar-
mature returns, and similarly for the arma-

ture of T since this electromagnet also ceases:

to be excited. The current of battery s?is
therefore reéstablished and brings about an-
other step, and so on until the called-line
coupler has been returned step by step to its
initial position, where it separates the spring
T? from its contact. The commutator Sthen
ceasing to be retained in working position re-
tarns to rest and cuts off the current of the
battery s This mechanism differs from a
trembler mechanismm in that the armature
of the electromagnet T? necessarily travels
through the whole length of its stroke. At
the same time as to the electromagnet T' the
battery s® also sends a current through the
branch 81 43 45 to the second winding of the
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polarized electromagnet O in the required di-
rection to return it to rest and also by the
branch 31 43 46 47 to the second winding of
coil G' of the distributer G, whose brushes
advancing one step are returned to position
of rest. . .

In passing from the sixth position to the
position of rest the brush on sector IT G of
distributer G cuts the connection of the bat-
tery »° with the service-fingers Z° YO and
cuts the connection of these fingers with each
other. The commutator A% ceasing to re-
ceive current,returns to rest, whereby the
communieation is broken between the serv-
ice-wire W" of the called-line coupling-board
and the service-wire W* of the calling-line
coupling - board, on which the ecalling line
appears and returns the whole of the con-
nector to its initial position. On the other
hand, when the calling-line coupler quitted
its position of rest it allowed the spring V*
to come onto its contact connected to the hat-
tery u*. At the same moment the commuta:
tor R is retained in its working position, so
that the current of the battery u* passes first
(by the branch 32 33 34 35 36, the armature

7, and its working contact) to the first wind--

ing of the commutator V, then through the
armature u and its working contact to the
second winding of this commutator V, of
which the armature « is held in workingpo-
sition independently of the movements of the
armature 7, and establishes by its spring '
and its working contact a communication be-
tween the electromagnet V°and the resting
contact of the armature . As soon then as
the current of battery »’ is cut -off from the
commutator R by the return of the brushes
of distributer G to initial position the arma-
ture # returns to rest and the current of the
battery u* is permanently sent to the electro-
magnet V0 and then (by the armature % and
its working contact) to the electromagnet V',
Figs. 2% and 28, which actuates the mechan-
ism for returning to rest the contact-fingers
of the calling-line coupler, and, lastly, the
electromagnet V' having operated and its ar-
mature arriving atthe end of its stroke the cur-
rent is sent through the branch 33, the work-
ing contact, and armature of V' to a return-
to-rest mechanism V? V3, (similar to that of
the called-line coupler,) whereby the calling-
line coupler is returned step by step to its
initial position, the return movement being
arrested when, by the spring V* being raised
from. its contact, the commutator V and elec-
tromagnet V' are permitted {o return to po-
sition of rest. All of the mechanisms em-
ployed forestablishing and maintaining tele-
phonic connection between two lines have
now-been returned to their initial position.

Second case—Line engaged in conversa-
tion.—The service-wire WP appertaining to a
line (whether calling or called) is connected,
assoonas thislineisin course of conversation,
to one of the poles of battery #%, of which the
other pole is to earth, and is raised to a poten-

tial nearly equal to that of this battery, Sup-
pose, then, that signals Nos. 1 to 9, inclusive,
are sent in the endeavor to establish connec-
tion with a line which is already ““engaged.”
The brushes of distributer G having been
brought to the position ¢* and the appropriate
seti of contact-fingers (of the called-line coup-
ler) having been set-free, then, by the fact of
the service-finger coming into contact with
the service-wire W' of the engaged line, a
current is established from. the battery m®
(through the service-wire W?, the service-
finger Z° of the called-line coupler, the wire
127, the wire 7, and the pair of contacts at g*
of the sector II G of distributer G) to the com-
mutators N’ and N2 whose armatures n' n®
and springs n®n* come into working position.
The generator V of alternating or periodic
currents is connected (through a condenser
v, spring n% and its working contact) to the
selector-cireunit (made use of in this attempt
to establish connection) at d° before its point
of entry into the polarized receiver H. The
electric impulses of the generator V are then
transmitted by the wire d° d’ d?d 1o the main
selector D, to the condenser ¢/, and to the in-
duction-coils I I, which transmit the currents
by indngction to the line-wires I/ L2 of the sub-
scriber now supposed to be making an unsue-
cessful call, and this subseriber on listening
at his receiver connected to the wire L? per-
ceives a buzzing or sonorous sound, by which
he is informed that the line wanted is en-
gaged. - Communication being momentarily
impossible, the subscriber who has made an

unsuccessful call sends the final signal, where-

by all the mechanisms which have been aetu-
ated in the attempt to make a call are returned
to their initial positions. As the calling-line
coupler has not quitted its position of rest, it
follows that when the brush of the distributer
F in response to this final signal passes over
the position /% of the sector I F and comes to
rest at the position f’ of the next sector II I'
the circuits described in the previous case for
the return to rest of the connector, main dis-
tributer, and main selectorare already formed
withoutinterruption orgap,and consequently
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these mechanisms are immediately returned

toinitial position. Asregards the called-line
coupler, the brashes of its distributer G move
to-position g5, leaving in working position the
commutators N’ N2 which remain connected

120

to the service-finger Z° through the pair of _

contacts at g* ¢° of the sector II G and to the
service -wire W' of the engaged line. The
battery n° (which in the case.of ““line disen-
gaged” determined thesetting in motion of the
calling-line coupler) is cut out, and in its place
the earth is put (by springs g7 ¢® and by the
armature »°) to the local battery n, which
fixes the commutator N? and electromagnet
S%in their working position independently of
the other apparatus. Now the final signal

above referred to only reaches the coil G’ of
the distributer G.by first traversing the small
electromagnet ¢', of which the armature is
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attracted, and consequently at the moment
when the distributer-brushes reach the posi-
tion g% the battery ¢*®is cut off from the pair
of contacts at ¢° of the sector I G; but when
the current which constitutes the final sig-
nal ceases the electromagnet ¢!' ceases to be

.exeited, its armature returns to rest, and

the current of battery ¢*® (prolonged, as
previously deseribed, by the electromagnet
Noafter the brush has quitted the pair of con-
tacts at ¢%) is switched (by the pair of con-
tacts at ¢° of the sector 1 G, by the armature
n' and its working contact, and by the wires
17 18) to the coil G’ of the distributer G, of
which the brushes are advanced one step and
reach the position ¢% It is necessary that
the armature of the electromagnet G'shall re-
turn to its position of repose a little quicker
than that of the electromagnet g'!, which is
easily insured by suitable regulation. The
brushes of distributer G passing to the posi-
tion g% the connection is cut between the serv-
ice-finger Z%and the commutators N' N2 The
commutator N? remains fixed in working po-
gition by the battery n, but N’ returns to
rest, and the current of the battery = is
switched (by the-pair of contacts at ¢° of the
sector I G, by the armature ' and its resting
contact, the spring n* and its working con-
tact, and the wire 37 38 89 40 41 42) through
the second winding of commutator S to the
spring T® and to its earth-contact 5. The
branch 29 50 being, moreover, cut between the
armature and the resting contact of the elec-
tromagnet 8% the two electromagnets 8’ S*are
therefore necessarily in position of repose.
‘When, therefore, the armature of S isattract-
ed by the action of the current of battery g%
and is fixed in working position by the cur-
rent of battery s', everything is prepared for
battery s? to act, as described in the preced-
ing case, so as to return the distributer G
and the called-line coupler itself to position
of rest. By the return of distributer Gto rest
the earth connection is cut (at springs g% g%y
from the battery n, and the commutator N?
also returns to rest. All the parts have then
returned to their initial positions. :
Third case—Called-line coupler in use.—
Telephonic connection having been estab-
lished between a line of a certain group and
a line of a certain other group, it may happen
that another subscriber whose line is com-

, prised in the first-inentioned group desires to

speak with another subscriber whose line is
comprised in the last-mentioned group. Now
the called-line coupler which the second sub-
scriber of the first-mentioned group would
require to use-is already in use and the sec-
ondsubscriber desiring tocall must not beable
to disturb nor to averhear the conversation al-
ready in progress and must be notified that
he cannot for the moment make the desired
call. It follows, since the called-line coupler
in question is already in use, that the brushes
of its distributer & are in the sixth (or con-
versation) position. Now when the brush on

639,186

the sector V & passes from position ¢° to ¢°
all communication is cut between the battery
1* and the coil G, whieh is therefore inac-
cessible by the signals which might be sent
by a second subscriber who desires to make
a call. On the other hand, sinece the called-
line eoupler in question is in use the asso-
ciated calling-line coupler is in use also and
has therefore left its initial position. Con-
sequently the spring V?has come on to its
contact v%, and at the moment when the sec-
ond subscriber desiring to call (having sent
signals Nos. 1 to 9, inclusive) listens at his
receiver the distributer F, whose brushes are
then at the position f7, establishes electric
communication between the alternating-cur-
rent generator V', and the induction-coils I 1',
(by the pair of contacts at f7 of the sector
1 I, the spring V?, its contact v?, wire d®d® d*
d® d* d, the main selector D, and the con-
denser ¢',) and the buzzing signal denoting
that communication cannot be obtained will
therefore be heard.

Fourth case—Use of the twin coupling de-
vice.—It is obvious that the contingency con-
sidered in the previous case is the more likely
to arise the greater is the number of lines
contained in each group and that the greater
the number of lines in each group the greater
is the complexity. and weight of the coup-
ling appliances. It may therefore be neces-
sary for these and other practical reasons
to limit the number of lines in each group;
but, on the other hand, it is desirable to
avoid the excessive complexity of the main

“selector, which would be entailed by excess-

ive multiplication of the groups. A means
has been devised of reconciling these conflict-
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ing eonditions, such means consisting in the -

combination with each selector-circuitof what
have been designated twin coupling appli-
ances,whereof the called-line couplers are sit-
uated at the called-line coupling-boards of
different groups, which may be regarded as
virtually subdivisions of one large group.
The one or the other of these called-line coup-
lers will be brought into action, according to
the pelarity of the first signal sent, so that
by this means the same selector is enabled
without increased complexity to control, say,
twice as many coupling devices as it would
otherwise be able to control, or, in other
words, each coupling appliance may be of only
half the complexity and weight which would
otherwise be necessary to enable intercom-
munication to be effected befween the same
number of subseribers. It being understood,
then, that each circuit of the selector ean con-
trol either of, say, two called-line couplers,
(designated “twin” couplers,) it is to be un-
derstood that each of these called-line coup-
lers is in electrical connection with a calling-
line coupler, the two calling:-line couplers
(thereby brought indirectly into relation with
the saime selector-circuit) being designated
‘quasi-twin” couplers, each quasi-twin coup-
ler being operated only through the mediam
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of the associated twin coupler, each twin
coupler and its associated quasi-twin coupler
together constituting a coupling device.
Iwillnowexplain how the fact that a called-
line coupler is already in use does not entail
the inaction of the twin coupling appliance

‘which is controlled by the same circuit of the

main selector., Now it has been shown (in
the description of signal No. 4) that from the
first step made by the brushes of distrib-
uter G of the called-line coupler the electro-
magnet G® of the distributer G? appertaining
tothetwin coupling appliance was completely
cut off from the battery #° and rendered in-
accessible to any distribution-signal, which
fact debars the twin called-line couplers from
receiving any ‘‘selection-signal;” but when
the brushes of distributer G pass to the sixth
or conversation position—that is to say, at
the moment when the main distributer and
mainselector again becomeavailablefor use—-
the communication is cut at the sector V G,
as above described, between the battery h®
and the coil G’ of that distributer. On the
other hand, one of the five cam projections
222 of the disk 219, Figs. 16 and 17, makes
contact between the two springs ¢° ¢', and as
these are connected, respectively, with the
two contacts of the pair at ¢’ in the sector I G
the connection which was broken at the first
step made by the brushes of the distributer G
is restored and coil G® of the twin distributer
G* can receive distribution-currents. Con-
sequently the twin called-line coupler can re-
ceive selection-currents and be actuated at
will. The fact of a called-line coupler being
engaged in no way involves thesending of the
buzzing or engaged signal to the subscriber
who desires to use the twin called-line coup-
ler, since the distribution-currents suitable
for actuating the distributers of the two twin
coupling appliances controlled by the same
selector-circuit are of opposite polarities.
One of the distributers F responds to currents
of the one kind, (those which aet on G', for
instance,) whereas the distributer I responds
to those which act on the coil G® of the dis-
tributer G® of the twin coupling appliance.
When the brushes of distributer F* reach
the position f7, the generator V' is eonnected
no longer to the spring V?, but to the spring
V4, which fulfils the same function for the
quasi-twin calling-line coupler. Onthe other
hand, at the moment when the subscriber
who desires to make use of this twin coup-
ling appliance listens at his receiver before
sending the final signal, the quasi-twin ecall-
ing-line coupler is still in its position of rest,
and consequently V*is separated from its con-
tactvt. Therefore no electrical impulses can
pass to the induection-coils I I' nor by them to
the line-wires, and consequently no buzzing
signal is sent.

I willnow describe sowme constructional ex-
amples of the special mechanisms employed,
it being understood, however that the inven-
tion claithed is not limited thereto, as other

1

mechanisms may be used to producethe same
results.

Connector.—As a type of the electromag-
netic commutators employed, Figs. 9,10, and
11 show in elevation, section, and plan the
commutator A’, forming part of the connec-
tor. It is an electromagnet whose armature
a' carries a cross-bar a'%, of insulating mate-
rial, which acts upon contact-springs o' a* a®
a*a® a’ . When at rest, this cross-bar a®
separates the upper springs a' ¢® @’ ¢’ from
the contact-rings a'f, with which the lower
springs are in contact. When the eoil is ex-
cited, the lower springs «® a* a® are separated
from and the upper springs touch the con-
tact-rings ¢'%. All the springs and rings are
insulated from each other and are regulated
independently. The armature itself estab-
lishes a contact in the manner of a relay with
an insulated contact-piece a'”. A greater or
less number of pairs of contact-springs and
contact-rings may be used, according to re-
quirements. ‘

Main selector.—The main selector shown
in Figs. 12 and 13 comprises nine long con-
taet-springs 51 52 53 51 55 56 57 58 59, fixed
to' a metallic piece D? and adapted to make
contact,respectively, with nine contact-pieces
51% 52 53 54 55° 56 57% 58* 59%, mounted on
insulating-supports. Thecodrdinating mech-
anism of this selector comprises two mem-
bers,. each- formed of three rods D’ D? D3
and D? D? D¢ respectively. FEach rod is
spring-pressed and. has a tooth 60, which is
engaged by a detent 61, forming the arma-
ture of an electromagnet, there being three
electromagnets C’, (of which only one is
shown,) which control the rods D' D? D3, and
three electromagnets C? (of which two are
shown in Fig. 12,) which control the rods D*
D? DS Kach rod carries three lugs d7 d& d°,
of insulating material, which (when the rod
is engaged Dby the corresponding detent 61)
bear, respectively, against three of the con-
tact-springs and separate them from their con-
tacts, these lugs being so placed thatin each
member each of the three rods engages with
different contact-springs, the distribution of
the lugs being dissimilar for the two mem-
bers. In the first member the rod D' engages
with the springs 51 52 53, the rod D® with the
springs 54 55 56, the rod D® with the springs
57 58 59, whereas in the second member the
rod D* engages with the springs 51 54 57, the
rod D with the springs 52 55 58, and the rod
D% with the springs 53 56 59. Each contact-
spring is thus held retracted by a rod of each
member and can only come onto its contact
when both of these two rods have been re-
leased by the disengagement of their respec-
tive teeth 60 from the detents carried by the
armatures of those two of the electromagnets
C’' C? which are energized and which corre-
spond to these rods.

65 are stops to limit the movement of the
rods.

The main selector described enables nine
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selector-circuits fobe controlled. The return
to rest is obtained by means of the electro-
magnet I?, (shown in Fig. 13,) whose arma-
ture 64 carries a cross-bar 62. When any
one of the rods D' to D¢ is released, a pin 63,
which it carries, comes against the cross-bar
62, whereby the rod is moved back when the
armature 64 is attracted.
Coupling-boards.—Theline-wires and serv-
ice-wires of the coupling-boards might obvi-
ously be any suitable metallic pieces elec-
trically connected in rows, but wires are pre-
ferred. Instead of two separate boards for
each group, as has been assumed, Figs. 4,18,
and 19 show the called-line coupling-board

- and the calling-line coupling-board combined
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in one. It consists of an open frame 66, of
insulating material, in which are stretched
wires arranged in rows, each of four wires

‘equally spaced in the same horizontal plane.

The middle two wires are the line-wires L’
L? of a subscriber, the outer wires being the
service-wires, whereof W2 is used when the
line is calling and W" is used when the line is
called. Five such rows of wires are super-
posed at regularintervals, consecutive sets of
five wires being separated by a vacant space
equal to twice the vertical distance between
consecutive wires. At one side of the board

‘are situated the calling-line couplers 1* 21 32

4* 5* 6* and at the other side the called-line
couplers 1° 2° 30 4P 5° gb,

Coupling appliances.—A called-line coup-
ler is represented in figures 20 to 26, inclu-
sive. In Fig. 20 the coupleris shown in posi-
tion of rest, and in [ig. 26 it isshown as hav-
ing made one step downward and as having
made contact by its second set of contact-
fingers with thelineand service wires to which
those fingers have been brought opposite.
It comprises a frame 67, capable of being
traversed vertically between guides68. Upon
said frame are mounted as many superposed
sets of contact-fingers as there are sets of five
rows of wires on the coupling-board, the sets
of contact-fingers being spaced at distances
equal to the height occupied on the board by
five rows of contact-wires and the succeed-
ing vacant space. Each set of contact-fingers
comprises three fingers adapted to be pro-
jected horizontally across a row of wires on
the board and to respectively make contact
with the line-wires and the service-wire in
front thereof. By the vertical traversing
movement the whole of the sels of contact-
fingers may be moved downward step by step
until one of the sets comes to the level of the
wire on the coupling-board which belongs to
the line wanted, only five steps at most be-
ing required to bring opposite to a givenline
the set of contact-fingers which corresponds
to the five rows in which that line is found.
The coupler also comprises a con tact-fingers’
selector mounted on the frame 67, whereby
that particular set of contact-fingers may
make connection with the wires on the coup-
ling-board to the exclusion of all the other
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sets of contact-fingers. 'With this object the
contact-fingers’selector may act mechanically
by preventing all the sets of contact-fingers
except the set selected from touching the con-
tact-wires, or it may act electrically by put-
ting (or by leaving) in the telephonic circuit
only the set of contact-fingers selected.

It is obvious that the various sets of con-
tact - fingers should be mechanically inde-
pendent if they are permanently connected
electrically, and that they should be elec-
trically independent if they are mechanically
connected. An example of the first case is
shown in Figs. 24, 25, and 26, wherein all cor-
responding fingers (of the different sets of
fingers carried by the coupler) are shown as
electrically connected through their stems
with wires branched upon a common wire—
that is to say, all the fingers Z%are connected
with a wire 127, all the fingers Z' with a wire
128, and all the fingers Z? with a wire 129.

The traversing movement might be upward
or downward; but in Figs. 20 to 26 this move-
ment is a descending one along a serew-spin-
dle 69, controlled by an escapement under
the operation of the electromagnet K, a com-

. plete oscillation of the escapementpermitiing

a descent equal to the space between two con-
secutive rows on the coupling-board. The
contact-fingers’selector has two members act-
ing mechanieally, their operation being such
as to allow only the proper set of contact-fin-

‘gers to touch the wires on the coupling-board,

the two members being respectively actnated
by the electromagnets M and M', Figs. 2v,
20, 23, and 26.

The return to rest of the coupler is effected
by two successive movements, of which the
first returns the contact-fingers to their ini-
tial position, and the second returns (step by
step) the whole coupler to initial position by
raising it along the screw-spindle 69, T, T,
and T? being the electromagnets which bring
about this movement.

The vertical screw 69 is mounted in collar-
bearings carried by the frame 66. 70 is a
traversing nut on which ismounted the frame
67 of the coupler. The screw 69 has an es-
capement-wheel 71 (see Fig. 22) fast upon it
and provided at the under side with three
equidistant lugs 72, which are engaged alter-
nately by the pallets 73 of the escapement-
anchor 74, which is caused by a spring 75 to
normally assume the position shown in full
lines in Figs. 21 and 22, while the electro-
magnet K when excited causes the anchor to
assume the position shown by dotted lines in
Fig. 22, The number of lugs 72 and their
piteh would be such in relation to the pitch
of the serew 69 that a complete oscillation of
the anchor 74 to and fro allows the nut 70 to
descend along the screw 69 a distance equal
to the interval between two consecutive rows
on the coupling-board. The rotation of the

screw (9 in the opposite direction for the re-

turn-to-rest motion is effected by the two
electromagnets T' T? the one T? acting on
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the ratchet-wheel 71 by a pawl 76, jointed to
its. armature-lever 77, a detent 78 engaging
wheel 71 to prevent retrograde movement be-
tween the impulses of pawl76. In order that
this mechanism 76 78 shall not obstruct the
revolution of the screw 69 in the other diree-
tion during the deseent of the coupler, a pin
79, fixed to one arm of the escapement-anchor
74,causes (at the first movement of theanchor)
the detent 78 to be lifted out of engagement
with wheel 71, an arm 80 on the detent being
also caused to abut against the driving-pawl
76, whereby 76 and 78 are simultaneously dis-
engaged from the ratchet-wheel 71, as shown
in dotted linesin Fig. 22, Alatch81, jointed
to a prolongation of the detent 78 and. pro-
vided with a bevel-surface 82, slides at the
same time over the beveled end 83 of the ar-
mature 84 of electromagnet T, passes beyond
it, and is caused by a spring 85 to engage with
that armature, so as to hold the driving-pawl
76 and detent 78 out of engagement with the
ratchet-wheel 71 until by the attraction of
the electromagnet T the armature 84 is re-
tracted and releases the lateh 81. The elec-
tromagnet T is the one which (in order to re-
turn to rest the contact-fingers of the called-
line coupler) is the first to receive the “‘ clear-
ing-off ” signal, so that the pawl 76 and de-
tent 78 will not become reéngaged until their
action is again required. The insulated me-
tallic contact-piece 86, Fig. 21, is carried by
the armature-lever 77 of T? and in the posi-
tion.of repose of the armature the contact 86
makes a bridge connection between two
springs 87 83 and at the end of the stroke of
the armature separates the springs 89 and 90
from each other. Itthus produces the same
effect as the springs {° and ¢* and their resting-
contacts. . (Described in reference to Fig. 2°.)
Each set of contact-fingers comprises, as
shown in Figs. 24, 25, and 26, three contact-
fingers Z° Z' Z*, carried, respectively, by stems
91 92 93, the middle one, Z° being the ser-
vice-finger. They are normally held retract-
ed, as shown at 2% 2’ 2% in Fig. 24 and the up-
per part of Fig. 26. Each stem is pressed
forward by a spring 109 and has a stop-pin
94, the three stop-pins of a set being so placed
that the service-finger cannot move beyond
the service-wire, and the line-fingers can
reach the line-wires with which they are re-
spectively to make contact. Thus in Fig. 25
and the lower part of Fig. 26 Z°is in contact
with W® and 7' Z* are in contact, respec-
tively, with 1’ and L2 Each contact-finger
consists of a metallic head 95, adapted to en-
ter between the adjacent rows of wires, its
edges being covered with insulating material
96, except at the recess 97 at the under side,
where the finger makes contact with the wire.
Its shank 98 is a spring fixed to a block of
insulating material 99, fixed to the end of the
corresponding stem 91, 92, or 93.

Contact-fingers’ selector.—The mechanism

of the contact-fingers’ selector comprises two
members. The one member comprises a ver-

19

tical shaft 100, carrying cams 101 at different B

heights and adapted to acton levers 102, there
being a ecam 101 and lever 102 for each set of
countact-fingers, the cams being spaced at va-
rious angular distances apart around the
shaft. To one end of each lever 102 a wiper
103 is jointed in such manner as to cause the
lever 102 to be oscillated when the wiper is
struck by a cam 101, rotating in the direction
of the arrow, the wiper being free to yield
and allow the eam to pass withont actuating
the lever when the shaft 100 is rotated in the
opposite direction. The other end of each
lever 102 is conuected by a slot and stud 104
with a retaining-plate 105, fitted to slidein a
horizontal plane in guides in a direction at
right angles to the stems 91 92 93. Each re-
taining-plate 105 has three triangular aper-
tures 106, in which enter studs 107, project-
ing upward from the stems 91 92 93, there
being one such aperture 106 for each stem,
each aperture being in the form of a right-
angled triangle, of which the oblique side 108
acts as a cam to move the stud 107 and the
stem to which the stud is fixed, and thus re-
tract the stem against the pressure of its
spring 109 when the plate 105 is moved in
one direction in its guides. The other mem-
ber of the contact-fingers’ selector comprises
a second cam-shaft 110, carrying cams 111,
which act on levers 112 through jointed wip-
ers 113, the levers being connected by pin
and slot 114 with retaining-plates 115, having
triangular apertures 116, entered by studs
117, and whose obligue sides 118 are oppo-
sitely inclined to the sides 108 of the aper-
tures 106 in the retaining-plates 105. There
is a cam 111, a lever 112, and a retaining-
plate 115 for each set of contact-fingers, there-
taining-plates 105 and 115 appertaining te the
two members of the selector being respec-
tively above and below the stems 91 92 93 of
the sets of contact-fingers, the studs 107 and
117 of said stems respectively engaging in
the apertures of the said plates105115. The
levers 102 112 are moved in opposite direc-
tions by their cams, and the levers and re-
taining-plates are normally held in position
of repose by springs 119. In this position
the pins of the stems 91 92 93, which en-
gage in the triangular apertures of the plates
105 115, are normally retained close against
the bases of said apertures, as shown in Fig.
24, by the one or the other, or both, of the
plates of a pair; but if shaft 100 be turned
so that any one of the cams 101 acts on the
corresponding lever 102 and plate 105 the
plate will be so moved that the oblique sides
of its apertures cease to obstruct the forward
movement of the stems 91 92 93. No forward
movement of these stems will, however, take
place unless the associated plate 115 also
ceases to obstruct the forward movement of
the same stems. Thishappens when the cam-
shaft 110 (of the second member of the se-
lector) already occupies or is rotated tosuch
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cam 111 and lever 112 to assume a position
(relatively to the stems) analogous to that to
which plate 105 has been brought by the ac-
tion of cam 101, as above described, or con-
versely; plate 105 may be left insuch position
that it does not obstruct the contact-fingers
of the set to which it belongs, and the plate
115 may be brought by the cam 111 to the
corresponding position. The three stems be-
ing thus in either case entirely freed will

then be projected forward by their springs

109, and the fingers Z° Z’' Z2, carried by them,
will make contact with the wires W® I’ 12
(on the coupling-board) of the row to which
the fingers have been brought opposite, the
forward movement of the fingers being so
limited by the stops 94 that each finger will
make contact at 97 with the wire to which it
corresponds. This the active position of the
fingers is shown in Fig. 25 and the lower part
of Fig. 26. The retraction of this set of con-
tact-fingers is effected at the desired moment
by-the action of one or both of the retaining-
plates 105 and 115 appertaining to that set of
fingers, said plate or plates being so moved
by the action of springs 119 that the cam-like
inclined sides of the triangular apertures,
acting on the pins of the finger-stems, cause
the set of contact-fingers to be retracted.
The cam-shafts 100 and 110, respectively,
receive angular motion through ratchet-
wheels 121, engaged by pawls 122, carried by
the armature-levers 123 of the electromag-
nets M M. Coiled springs (not shown) tend
to return the two shafts to position of rest,
but are prevented from so doing by spring-
pressed detents 124, which retain the shafts
100 and 110 in the position to which they are
moved by the electromagnets M M’, respec-
tively. On each shaftthereareasmany cams
as there are sets of contact-fingers in the
coupler; but the arrangement of the cams is
different for the two shafts, being such that
foragiven angular motion of each shaftthere
will be only one set of contact-fingers, both
of whose retaining - plates will concurrently
permit the contact-fingers to be projected
forward into and remain in operative po-
sition. The number of sets of contact-fin-
gers in the coupler determines the number of
current emissions in the selection-signals in

. conformity with the formulaz=(m-1) (n-1)

—1, in which « is the number of sets of con-
tact-fingers, while mand nrepresentthe num-
ber of current emissions in the signals Nos.
7 and 9, respectively. Thus the comb-like
contacts 185 184 (having three limbs and four
limbs, respectively) are adapted to meet the
case wherein x=(3+41) (4-4+1)—1=19 sets of
contact-fingers. For such a number of sets
(which may be distinguished as No. 1, No.
2, &c., to No. 19, counting from the top down-
ward) the arrangement of the cams may be
ag follows: On the shaft 100 the cams 101
corresponding to sets Nos. 16, 17, 18, 19 are
in action when the shaft is in position of
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rest. Then for an angular advance of that
shaft equal to one tooth of its ratchet-wheel
the cams brought into action will be those of
sets 11, 12, 13, 14, 15, for an advance equal
to two teeth those of sets 6, 7, 8, 9, 10, and
50 on, whereas on shaft 110 the cams 111
corresponding to sets Nos. 5, 10, 15 are in
action when that shaft is in position of rest.
For an angular advance of that shaft equal
to one tooth of its ratchet- wheel the cams
brought into action will be those of sets 4;
9, 14, 19, and for an angular advance equal
to two teeth those of sets 3, 8, 13, 18, and
S0 on.

As the movements of the shafts 100 and 110
are made in response to selection-signals
transmitted by the comb-like contacts 184
185 of the signal-composing device, it follows
that if one orothershaftisto beleft stationary
the corresponding signal must not be sent.
Therefore the one orother comb-like contact
184 185 must not be presented in the path of
brush 164; but as the distribution -signals
are required in any case it follows that the
plain contact-strips, which alternate with the
comb-like contacts, must extend beyond the
combs in the upward direction, as shown in
Figs. 4,5, and 8,50 as to admit of those plain
stripsbeing presented in the path of the brush
without the one or the other of the comb-con-
tacts 184 185 being so presented if and accord-
ing as cirenmstances require that the one or
other selection-signal should be omitted.

Thereturn-to-rest mechanism for the fingers
is as follows: To the detents 124 are fixed two
vertical rods 125, which (during the whole
descent of the coupler) remain in position to
be acted on by the T-head 126 of an arm at-
tached to the armature-lever 84 of electromag-
net T, so that when the latter is excited by the
return-to-rest current, as already described,
it attracts its armature, and the T-head 126,
acting on the rods 125, disengages the detents

124 from ratchet-wheels 121, whereupon the

shafts 100 and 110 (or whichever one of them
may have been rotated) will be returned to
rest each by a spring, (not shown,) so that the
set of contact-fingers (supposed to have been
projected forward by the action of the cams)
can be returned to rest by the action of the
inclined sides of the apertures of the corre-
sponding retaining-plates when such plates
(or plate) are.(or is) returned by the action
of springs 119.

Other forms of contact-fingers’ selector
might, however, be used. TFor instance, an
arrangement similar to that hereinafter de-
scribed in respect of the calling-line coupler
might be used, each set of contact-fingers be-
ing under the control of a small electromag-
net, the two series of currents which have
been employed to rotate the cam-shafts being
used to rotate the brushes of two small dis-

-tributers and, according to the combinations

formed by these two brushes, the eurrent of
a special signal will be sent to the one or
other of these small electromagnets and set
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free the one or other set of contact-fingers.
The contact-strip 180 in the signal-composing
device, Fig. 5, which is shown without con-
nection, would be used for sending this spe-
cial signal, the said strip being for this pur-
pose coupled to the strips 181 182 183. In
this case it will be necessary to add a pair of
contact-pieces betweén the fourth and fifth
pairs of each of the five sectors of the dis-
tributer G and two pairs of contact-pieces be-
tween the sixth and seventh pairs of the dis-
tributer K.
fingers in a called-line coupler may be con-
nected so as to make contact all at once with
the rows of wires of the coupling-board to
which they are opposite, the contact-fingers’
selector having in this case for funection (by
means of two distributers such as have just
been referred to) to put (or to leave) electric-
ally in cireuit the set of contact-fingers to be
made use of tothe exclusion of all the others.

Calling - line coupler.—The calling - line
coupler shown in Figs. 27, 28, and 29 is similar
{as regards general construction, arrange-
ment, and operation) to the called-line coup-
ler, from which, however, it differs in various
respects, as hereinafter pointed out. Itcom-
prises a supporting-frame 230, carrying as
many sets of contact-fingers as there are sets
of five rows of wires in the coupling-board,
thesetsof fingersbeingsuperposedand spaced
like those of the ecalled-line coupler. The
calling-line coupler is fitted to slide in verti-
cal guides, in which it is capable of descend-
ing by a continuous movement when released
by the action of a single prolonged current
emission senf in response to the final sig-
nal. This movement might, however, be an
upward traversing motion. The two line-fin-
gers Y' Y? of eachset of three contact-fingers
are normally retained out of operative posi-
tion by suitable means, as shown at 4" 4* in
Iig. 28, while the service-finger Y? is freeand
is always pressed forward by a spring, sothat
during the traversing movement of the coup-
ler the service-fingers rub against the serv-
ice-wires W* of the coupling-board. Assoon
as one of these service-fingers Y° meets the
service-wire W* of a line calling the trav-
ersing movement of the coupler is arrested,
as explained under the heading of Signal No.
9, Case 1, ‘“line disengaged,” and the line-
fingers of the set to which that service-finger
appertains are released and come into con-
tact with the line-wires L' L2of the line call-
ing. In the example shown in Figs. 27, 28,
and 29, the coupler descends along a screw-
spindle 231, Figs. 28 and 29, mounted in collar-
bearings earried by the frame 66 of the coup-
ling-board in the same way as the similar
serew 69 of the called-line coupler and at the
opposite side of the coupling-board. Upon
this screw-spindle travels anuat 232, by which
the frame 230 is supported, and to the screw
is fixed a ratchet-wheel 253, with which en-
gages a spring-pressed detent 234. The de-
scending movement of the coupler begins

Similarly all the sets of contact-

21

when by the electromagnet Q being excited
its armature-lever 236 (which engages by its
forked end 235 with a pin 237, fixed to detent
234) disengages said detent from theraichet-
wheel 233, an arm 238 of said detent in turn
disengaging the driving-pawl 239 from the
ratchet-wheel 233. The reverse rotation of
the screw 231 and the consequent return of
the coupler to its initial position, are effected
by means of the electromagnet V3, whose ar-
mature-lever 240 carries the driving-pawl 239
and also the insulated metallic piece 241,
which latter breaks in succession the electric
connection between the springs 242 243 and
244 245. The insnlated spring 246 and con-
tact-screw 247 serve to establish the connec-
tion (which is represented in Fig. 2* as
formed directly) between the armature of
electromagnet @ and its resting contact.

Fig. 27 is a part-sectional plan of the mech-
anism of one set of fingers., Thestem 248 of
the service-finger Y°is constantly pressed by
its spring 249 toward the service-wires W=,
The said finger is insulated from its stem and
has a T-shaped head, as shown in Fig. 28, the
veartically - extending arms of the T being
faced with insulating material and slightly
recurved, as shown, the most salient portion
of the curved face being conductive. The
purpose of this T-shaped head is to prevent
the finger entering between any two adjacent
rows of wires or even to enter the gap be-
tween different sets of wires, the conductive
portion of this T-head making contact with
only one service-wire at a time.

The line-fingers Y' Y? are similar to those
of the called-line coupler. They are carried
by stems 250, each pressed forward by aspring
251 and each provided with a tooth 252, which
is engaged by a detent 253, the two detents,
which correspond to the two line-fingers Y'Y?
of a set, being mounted upon the armature
of an electromagnet R, electrically connected
by wire 254 to the service-finger Y° of this
set. "When thiselectromagnet R attractsits
armature, the detents 253 are disengaged
from the teeth 252, and the line-fingers Y' Y?
are projected forward to an extent limited
by stops 255, so that the fingers Y’ Y? will re-
spectively make contact with the line-wires
L' I? of the row to which they have been
brought opposite.

For effecting the return to rest of the fin-
gers Y' Y? each stem 250 has a pin 256, and
for each set of fingers there is a rock-shaft
257, having a U-shaped arm 258, adapted to
engage by its transverse portion with both of
the pins 256, the rock-shaft having another
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through the forked end of which passes a pull-
rod 260, which is attached at one end to a
spring 261 and at the other to the armature
262 of electromagnet V' and which earries col-
lars 268. When the stems 250 are liberated
and moved forward by their springs 251, their
pius 256 oscillate the arms 258 and 259, bring-
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ing collar 263, so that when the electromag-
net V' is excited and attracts its armature
262 the collar 263 (acting on the forked arm
259) rocks the shaft 257 in the opposite di-
rection and through the arm 258 and pins 256
refracts the stems 250 and reéngages their
teeth 2562 with the detents 253. The rod 260
is common to all the sets of line-fingers on
the coupler, so that whichever set has been
brought into use will be retracted by the op-
eration of magnet V. The springs 264 265
serve to establish the contact, which is de-
scribed with reference to the diagram Fig. 2*
as being made between the armature and
working contact of electromagnet V' for the
purpose of sending the clearing-off current
to the magnets V* V3, by which the calling-
line coupler is raised to initial position after
its line-fingers have been retracted.

If the number of subscribers is such as to
require a greater number of selector-circuits
than can be controlled by the main selector
above described, which has nine circuits, two
means are available.- '

First. Asortof compoundselector by mak-
ing dependent on a primary main selector of
the kind described a number of circuits re-
spectively leading to the metallic piece D?,
Fig. 12, of as many secondary main selectors,
two racks carrying contacts exactly similar
to those of rack No. 145 being interposed be-
tween racks 144 and 145 in the signal-compos-
ing device. The first signal sent will act as
described on the connector, while the four
following signals then sent would determine
the choice of the secondary main selector,
which in turn would determine the selector-
circuit dependent on that secondary main se-
lector, the number of selector-circuits possi-
ble being in that case 9 9=81.

Second. Such multiplicity of apparatus
may, however, be avoided by using a main se-
lector having more than two members and
controlling more than nine selector-circuits.
For instance, I may use a selector having
twenty-seven contact-springs similar to those
described and having three members, each
member being formed, as before, of three rods,
each controlied by its own electromagnet and
each rod acting by nine insulated lugs on
nine contact-springs. To actuate such a se-
lector having three members, there would be
introduced between racks Nos. 144 and 145
an additional rack carrying contacts similar
to those of rack No. 145.

Inboth the above cases there must be added
to each sector of the main distributer B as
many additional pairs of contact-pieces as
there are racks added to the signal-compos-
ing device, the remainder of the apparatus
remaining unchanged.

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I elaim is—

1. In an automatic telephone-exchange sys-
tem, the following instrumentalities in oper-
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ative combination,; viz: subscribers’ lines di-
vided into groups, the lines of each group
being presented on its own coupling board or
boards having calling and called line con-
tacts in pairs whose members correspond to
the two members of a line, and service-con-
tacts for the service of the exchange mech-
anisms, said line and service contacts being
regnlarly arranged in series of rows so as to
be accessible by a plurality of suitably-lo-
cated coupling devices, a plurality of coup-
ling devices, each comprising two independ-
ently - movable, electrically - propelled, and
electrically - associated mechanisms termed
couplers, said couplers being respectively ap-
propriated, the one for making connection
with a called line, and the other for making
connection with a calling line, each coupler
being adapted to move across its board, the
said couplers comprising a plurality of sets
of line and service contact-fingers, said sets
respectively corresponding to the several se-
ries of rows of contactson the coupling-board,
each set comprising a pair of line- fingers
whose members are appropriated to make
contact respectively with the members of a
pair of line-contacts,and a'service-finger ap-
propriated to make contact with the serv-
ice-wire corresponding to such pair of line-
contacts so that each set of line and service
fingers is adapted to make contact with the
line and service contacts of one or another
row of contacts of the series to which that set
corresponds; all the fingers of like function
in the one coupler being in electrical connec-
tion with each other, and a magnetically-op-
erated multiple switch or distributer in con-
nection with the called-line coupler for con-
necting the same at predetermined moments
with the fingers of correspouding function of
the associated coupler, there being as many
couplers of each function located at each
coupling-board of similar funection, as there
are groups of lines, and the couplers, of the
kind appropriated to make connection with
calling lines, which aie located at any one
calling-line coupling-board, being electrically
associated with couplers, of the kind appro-
priated to make connection with called lines,
which are severally located at ealled-line
coupling - boards severally appertaining to
different groups of lines; so that each said
coupling device is adapted to telephonically
couple together any two lines on the coup-
ling-boards at which the two couplers, form-
ing said coupling device,are respectively situ-
ated.

2. Inanautomatic telephone-exchange sys-
tem, the combination of subseribers’ lines di-
vided into groups, the lines of each group be-
ing presented by line and service contacts,
coupling-boards or pairs of coupling-boards
respectively representing different groups of
lines, coupling devices for connecting the
subscribers’ lines for conversation, the loca-
tion of their constituent couplers relatively
to the coupling-boards being such that those
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couplers which appertain to any one group of
lines are electrically associated with couplers
which severally appertain to different groups
of lines, and comprising in their structure
two electrically-operated couplers, respec-
tively distinguished as called-line ccupler
and calling-line coupler, said couplers being
independently movable each across a coup-
ling-board, and each comprising a plurality
of sets of electrically-controlled contact-fin-
gers, the fingers of like function of all the
sets comprised in each coupler being electric-
ally connected, and the fingers of the.called-
line coupler being electrically connected atb
predetermined moments with the fingers of
like function, of the calling-line coupler, and
a multiple switch or distributer for effecting
such connection and by which also the move-
ments of the called-line coupler as a whole
are controlled, an electrically-operated se-
lector for controlling the setsof fingers of the
called-line coupler, electromagnetic mechan-
ism in the circuit of the service-finger of each
set for controlling the sets of fingers of the
calling-line coupler, each such electromag-
netic mechanism being dependent for its ac-
tion (on the one hand) on the action of the
distributer of the called-line coupler and (on
the other hand) on the cowmpletion of its own
circuit, by the service-finger of the corre-
spondingset of fingers of the calling-line coup-
ler making contact with the service-contact
(of the calling line) which has been earthed,
through the operation of an electromagnetic
commutator or connectorappertaining tothat
line, there being such a commutator in con-
nection with each line.

3. Inanautomatic telephone-exchange sys-
tem, the combination of subsecribers’lines di-
vided into groups the lines of each group be-
ing presented by line and service contacts, a
plurality of coupling devices each composed
of two electrically-associated mechanisms or
couplers independently and electrically mov-
able across the line and service contacts of a
group of lines, one of such associated coup-
lers being appropriated for making connec-
tion with a called line, and the other for mak-
ing connection with a calling line, each such
coupler being provided with a pluarality of
sets of line and service contact fingers, elec-
trical connections between the fingers of like
funetion of all the sets of the one coupler,
and means for connecting the same at pre-
determined moments with the fingers of like
function of all the sets of the associated coup-
ler, electrically operated or controlled con-
tact-fingers’ selecting mechanism, said mech-
anism being constituted by a plurality of
members, the operations of the several mem-
bers being so coordinated that by their con-
joint action one only of the several sets of
contact-fingers will be enabled at one time to
make operative contaet with a set of line and
service contacts.

4. Inanautomatic telephone-exchangesys-
tem, the combination of subscribers’lines di-

vided into groups, the lines of each group be-
ing presented by line and service contacts, a
plurality of coapling devices each composed
of two electrically-associated mechanisms or
couplers independently and electrically mov-
able across the line and service contacts of a
group of lines, one of such associated couplers
being appropriated for making connéction
with a called line and the other for making
connection with a calling line, each such
coupler being provided with a plurality of sets
of lineandservice contact fingers, the fingers
of like function of all the sets of the one coup-
ler being electrically connected with each
other and connected at predetermined mo-
ments with the fingers of like function of all
the sets of the associated coupler, a multiple
switeh or distributer in connection with the
called-line coupler for effecting such prede-
termined connection, contact-fingers’ select-
ing mechanism for the called-line coupler, the
said selecting mechanism being constituted
by a pair of cam-like retaining-plates for each
set of contact-fingers, the plates of each acting
independently on the contact-fingers of a set,
and independently-operated cam-shafts com-
mon to all the pairs of plates of a coupler to
operate the same, with meaus for so codrdi-
nating the operation of the cams that by their
conjoint action one only of the several sets of
contaect-fingers will, at one time, be enabled
to maké operative contact with a row of line
and service contacts.

5. Inanautomatic telephone-exchange sys-
tem, the combination of subscribers’ lines
grouped on coupling-boards substantially as
described, a plurality of coupling devices
each composed of two electrically-associated
mechanisms or couplers independently and
electrically movable each across a coupling-
board and provided each with a plurality of
sets of contact-fingers electrically associated
as described, the two couplers of a coupling
device being adapted, the one to make con-
tact with calling lines and the other with
called lines, the electrically-operated contact-
fingers’ selector for controlling the contact-
fingers of the coupler for making contact with
acalled line being under electrically-operated
combined escapement and propelment mech-
anisms the escapement mechanism being
adapted to throw the propelment mechanism
out of action and to permit the said coupler
to mavestep by step aeross the coupling-board
in the one direction, and to control the ex-
tent of such movement, and the propelment
mechanism being adapted to cause the said
coupler to return step by step in the opposite
direction.

6. Inan automatic telephone-exchangesys-
tem, the combination of subscribers’ lines
grouped on a coupling board or boards as de-
seribed, a plurality of coupling devices com-
bined with said eoupling board or boards each
such coupling device being constituted by
two electrically -operated couplers (respec-
tively distingnished as called-line couplerand
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calling-line coupler) with electrical means for
moving the said couplers each acrossa coup-
ling-board, each coupler comprising a plural-
ity of sets of electrically-controlled contact-
fingers, the fingers of like function of all the
sets comprised in each coupler Leing elec-
trically eonnected, a rotary multiple switch
or distributer associated with each coupler
appropriated to make contact with called
lines, a combined escapement and propelment;
mechanism associated with the called-line
coupler, circuit connections such that the
movement of the coupler as a whole will Le
controlled by said distributer; a contact-fin-
gers’ selector, circuit connections of the said
distributer with the respective members or
operative mechanisms of the contact-fingers’
selector adapted to determine the bringing
into operative position of-any one set of con-
tact-fingers of the called-line.coupler, the cir-
cuit connections being such that the codrdi-
nated operation of the mechanisms of the said
contact-fingers’selector will also be controlled
by said distributer; and cireuit connections
of the said distributer with the service con-
tact-finger and with the actuating mechanism
of the line contact-fingers of the calling-line
coupler (associated with the called-line coup-
ler to which said distributer appertains) the
connections being such that the fingers of
the called-line coupler will be electrically
connected at predetermined moments with
the corresponding fingers of the calling-line
coupler.

7. Inanautomatic telephone-exchange sys-
tem, the combination of subseribers’ lines
grouped on coupling-boards as described, a
plurality of coupling devices combined there-
with, each composed of two electrically-asso-
ciated couplers independently and electric-
ally movable across a coupling-board and pro-
vided each with a plurality of sets of contact-
fingers electrically associated as described,
the two couplers of a coupling device being
respectively adapted to make contact with
calling and called lines an electrically-oper-
ated contact-fingers’ selector controlling the
contact-fingers of the coupler adapted for
making contact with a called line, electrically-
operated mechanism associated with each
such calling-line coupler and adapted to set
the calling-line conpler in motion across the
coupling-board, when actuated by a current,
a distributer appertaining to the associated
called-line coupler, a selector and service eir-
cuit by which the associated couplers are con-
nected, said distributer, and said selector and
service cireuit forming a path for the passage
of a current to actuate the mechanism for
setting the calling-line coupler in motion, and
electrically -operated arresting mechanisms
adapted to arrest the motion of the calling-
line coupler, actuated by a current trans-
mitted to such mechanism through the serv-
ice-finger circuit of the calling-line coupler,
on the completion of said cireunit by a service-
finger of the calling-line coupler meeting a
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service-wire which has been put to earth, and
an electromagnetic commutator or connector
appertaining to the line to which such serv-
ice-wire belongs for putting said service-wire
to earth.

8. Inanautomatictelephone-exchange sys-
tem, the combination of subseribers’ lines di-
vided into groups, thelines of each group be-
ing presented by line and service contacts to
coupling devices composed of pairs of elec-
trically-operated coupler mechanisms each
havingsets of contact-fingers, those of the one
coupler being selectively controlled and be-
ing electrically associated at predetermined
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moments with those of the other coupler, a

multiple switch or distributer for effecting
such control and association, the several pairs
of associated couplers being located with re-
gard to the groups of lines in the manner de-
seribed; an electromagnetic multiple commu-
tator or connector connected with each sub-
scriber’s line and adapted to establish at the
required moment temporary connections of
theline-wires and service-contacts (of the line
to which it appertains) with the various ele-
ments of electromagnetic apparatus at the
central station; a combination of eleetromag-
netic apparatus for each group of lines for
use in common by all the lines of a group
such combination comprising an electromag-
netically-actuated rotary main distributer or
multiple switch, formed of a plurality of sets
of pairs of contacts and of a plurality of
brashes revolved together as one over the
pairs of contacts, whereby to effect a plural-
ity of circuit changes at each step made by
the brushes, a propelment mechanism to ac-
tuate the brushes responsive to successive
signals of one kind; a main selector compris-
ing a plurality of circuits and a plurality of
movable contacts, a plurality of electromag-
netically -operated mechanisms, controlling
groups of movable contacts of the selector to

‘each of which mechaunisms the signals sent

are switched in turn by the main distributer,
the individual action of each such mechanism
depending on the nature of the signals, and
the action of theseveral mechanisms being so
codrdinated that their conjoint action will be
effective to complete one out of 4 number of
selector-cirenits respectively connected to the
operative mechanisms of different coupling
devices; and a manipulator formed of relays
and batteries adapted to transmit through the
selector-circuit completed, local currents cor-
responding to the signals which the manipu-
lator receives through the main distributer
substantially as herein specified.

9. Inanautomatictelephone-exchange sys-
tem, the combination of groups of subserib-
ers’ lines with service-iires, coupling devices
operatively arranged with respect to the
groups of lines, said coupling devices being
composed of pairs of electrically-operated
couplers,having sets of electrically-associated
and selectively-controlled contact-fingers, a
set of electromagnetic apparatus for common
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use by the lines of a group, an electromag-
netiec multiple commutator or connector for
each line for connecting the line-wires and
service-contacts, of the line to which it ap-
pertains, with the varions elements of the
said set of electromagneticapparatus for com-
mon use by the lines of a group; a main dis-
tributer, main selector, and manipulator for
common use by a group, a rotary return-to-
rest distributer or multiple switch formed of
a plurality of sets of pairs of contacts and of
brushes electromagnetically. revolved to-
gother as one, whereby to concurrentiy effect
various circuit changes; and electromagunet-
ically -operated mechanisms to which local
currents are sent-thirough said return-to-rest
distributer, said mechanisms being respec-
tively adapted to return to initial position the
line-connecter which has been operated, and
the main distributer, main selector, and ma-
nipulator of the group to which that line be-
longs.

10. In an automatic telephone-exchange
system, the combination of subscribers’ lines
divided into groups, and presented byline and
service contacts, to coupling devices com-
posed of pairs of electrically-operated coup-
lers, having sets of contact-fingers selectively
controlled and electrically associated at pre-
determined moments as described, the several
pairs of associated couplers being located with
regard to the groups of lines in the manner
described; and connected with each sub-
scriber’s line an eleetromagnetic multiple
commutator designated a connector adapted
to act as deseribed; and combined with each
group of lines a set of electromagnetic appa-
ratus (for use in common by all the lines of
thegroup) comprising an electromagnetically-

actuated rotary main distributer or multiple

switch, constructed and adapted to act as de-
scribed; a main selector comprising electro-
magnetically-operated mechanisms, to each
of which in turn the signalssent are switched
by the main distributer, the action of the said
mechanisms being so codrdinated that their
conjoint action will have forits effect to com-
plete one out of a number of selector-circuits;
and a manipulator formed of relays and bat-
teries adapted to transmit through the se-
lector-circuit completed, local currents corre-
sponding to the signals which the manipu-
lator receives through the main distribu-
ter; and the following deviees combined with
each circuit controlled by the main selector,
viz: a double polarized receiver, two rotary
distributers or multiple switches, and two
different called -line couplers (designated
twin couplers) located at different coupling-
boards and each provided with electromag-
netically-operated mechanism controlling its
motion across the coupling-board, and with a
contact-fingers’ selecting mechanism deter-
mining the bringing into operation of one or
the other of its sets of contact-fingers, and
circuit connections of the double polarized
recelver with the distributers, and of the dis-

tributers with the mechanisms of the respec-
tive couplers of such a character that one or
the other distribater and one or the other
coupler will be actuated according to the po-
larity of the first current by which the polar-
ized receiver is influenced, while the other
distributer and the other coupler are blocked
in position of rest. N

11. In an automatic telephone-exchange
systein, the combination of subscribers’ lines
divided into groups, and presented by line
and service contacts, to coupling devices com-
posed of pairs of electrically-operated coup-
lers having sets of contact-fingers, selectively
controlled and electrically associated at pre-
determined moments as described, the sev-
eral pairs of associated couplers being located
with regard to the groups of linesin the man-
ner described; aun electromagnetic multiple
commutator or connector connected with each
subseriber’s line adapted to act as described
and combined with each group of lines a set
of electromagnetic apparatus (for use in com-
mon by all the lines of the group) comprising
an electromagunetically-actuated rotary main
distributer or multiple switch, construeted
and adapted to act as described; a main se-
lector comprising electromagnetically-oper-
ated mechanisms, whose action is so codrdi-
nated as to complete one out of a number of
selector-cireuits; and a manipulator adapted
to transmit through the selector-circuit com-
pleted, local currents corresponding to the
signals which it receives; and combined with
each such circuit a double-polarized receiver,
two rotary distributers or multiple switches,
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and two different called-line couplers (desig- -

pated twin couplers) located at different
coupling-boards and each provided with elec-
tromagnetically-operated actuating mechan-
ism and with a contact-fingers’ selecting
mechanism, the circuit connections of the
double polarized receiver with the distrib-
uters and mechanisms of the twin couplers
being such that one or the other will be actu-
ated according to the polarity of the first cur-
rent by which the polarized receiver is influ-
enced; and the following elements combined
with eack of the twin called-line couplers
controlled through the same selector-cireuit,
viz: a calling-line coupler; each of such two
calling-line couplers (designated quasi twins)
being - provided with electrically-operated
mechanism adapted to set the coupler in mo-

‘tion by a current transmitted to said mech-

anism through the distributer appertaining
to the associated called-line coupler, and
throngh the line-finger circuit of the associ-
ated couplers, and means for effecting such
action, each calling-line coupler being also
provided with electrically-operated mechan-
isms adapted to arrest the motion of the coup-
ler by the action of a current transmitted to
such mechanism through the serviee-finger
cireuit of the calling-line coupler, on the com-
pletion of said circuit by a service-finger of
the calling-line coupler meeting a service-
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wire which has been put to earth by the pre-
vious operation of the connector appertain-
ing to the line to which such service-wire
belongs. ' '
12. Tn an automatic telephone-exchange
systew, the combination of subsecribers’ lines
divided into groups, and presented bylineand
service contacts, coupling devices to which
said subscribers’ lines are presented com-
posed of pairs of electrically-operated coup-
lers having sets of contact-fingers with means
for selectively controlling and electrically as-
sociating the same at predetermined moments
as described, the several pairs of associated
couplers being located with respect to the
groups of lines in the manner described; a
connector comprising an electromagnetic
multiple commutator connected with each
subscriber’s line, a set of electromagnetic ap-
paratus combined with each group of lines
(for use in common by all the lines of the
group) comprising an electromagnetically-
actuated rotary main distributer or multiple
switch, constructed and adapted to act as de-
scribed; a main selector comprising electro-
magnetically-operated mechanisms to each of
which in turn the signals sent are switched
by the main distributer, the action of the said
mechanisms being so eodrdinated that their
conjoint action will have for its effeet to com-
plete one out of a number of selector-circuits;
and a manipulator formed of relays and bat-
teries adapted to transmit through the selec-
tor-circuit completed, local currents corre-
sponding to the signals which the manipula-
tor receives throngh the main distributer; and
with each such circuit a double polarized
receiver, two rotary distributers, and two
called-line couplers (designated twin coup-
lers) located at different coupling-boards, the
circuit connections of the double-polarized re-
ceiver with the distributers and mechanisms
of the twin couplers being such that one or
the other will be actuated according to the
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polarity of the first current by which the po-
larized receiver is influenced; and a calling-
line coupler, combined with each of the twin
called-line couplers controlled through the
same selector-circuit, each of such two eall-
ing-line couplers (designated quasi twins) be-
ing adapted to be set in motion by a current
transmitted toits mechanism through the dis-
tributerappertaining to{he associated called-
line coupler, and through the line-finger cir-
cuit of the associated couplers; such calling-
line coupler being also adapted o be arrested
by the action of a current transmitted to its
mechanism through the service-finger circuit
of the calling-line coupler; and the following
instrumentalities combined with the line-con-
nectors, and with the main distributer, main
selector, and manipulator common to the
group, and with the mechanisms of the called-
line couplers (designated twins) that are con-
trolled through the same selector-circuit, viz:
two return-to-rest rotary distributers each
formed of a plurality of brushes electromag-
netically revolved over a plurality of sets of
pairs of contacts, of which the circuit connec-
tions (with the mechanisms of the called-line
couplers, with the connectors of the lines of
the group, and with the main distributer, the
main selector, and the manipulator common
to the group,) are such that the action of one
or the other return-to-rest distributer will be
dependent on the previous operation of the
distribnterof the twin calied-line conpler with
which such return-to-rest distributer is asso-
ciated, and will have for its effect to trans-
mit local currents to the several mechanisms
with which it is combined whereby to return
to initial position the line connector, main
distributer, main selector, and manipulator
appertaining to the group.
GUSTAVE SELIGMANN-LUIL
Witnesses:
J. CoNnway,
E. S. BROWNE.

45

50

55

60

65

70

75

8o




