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This invention relates to electro-mechani-
cally controlled systems and an object of the
invention is to provide a system in which
calling subscribers can operate their impulse

5 sending dials or transmitters very rapidly
without thereby interfering with the accu-
racy of operation of the selectors. - Another
object of the invention is to provide a selec-
tor that can be used as a numerical switch or

10 as a non-numerical switch that is capable of
finding any one of a large number of lines or
trunks in a fraction of a second without ne-
cessitating the employment of a plurality of
simultaneously hunting wipers or. brushes.

15 A further object of the invention is to pro-
vide a type of selector with a large number
of bank contact sets, say 100 sets, that can be
connected in multiple with similar bank con-
tact sets of other selectors by piano wiring.

20 Other objects of the invention will appear

hereinafter and in the drawing.

The invention is illustrated in the draw-
ing in which Fig. 1 is a front view, Fig. 2
a plan view and Fig. 3 a cross section of
Fig. 1 on the line IITITT. Fig. 4 shows
the multiple piano wiring of bank contact
sets of three switches according to the in-
vention.

Fig. 5 shows the circuits of a line-finder,
I'ig. 6 the circuits of a group selector and
Fig. T the circuits of a connector in a 1000
line exchange equipped with rotary 100 point
switches according to the invention. Figs.
8 and 9 show a top view and a side view of
a mociified selector in which the brush setting
and spring rewinding operations-and the re-
setting of the switch to its normal position
are all performed by one and the same elec-
tremagnet. '

Referring to Figs. 1 to 3 it will be seen
that the selector 14 provided with eight
arcuate bank contact rows. There may be
50 individual contacts in each row embed-
ded in a semi-circular strip of insulation
consisting of bakelite or the like. The eight
semi-circular strips are fixed by screws 9
and by an arcuate plate 10 on a lower
arcuate plate 11. The lower arcuate plate
11 terminates at both ends in downwardly
bent lateral plates 12, 13 to which is fixed
the frame 14 by means of four screws 15.
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The screws 15 pass through hollow screws
16 whose external threads fit into female
screws in the plate or frame 14. The frame
14 supports the magnets 17, 18 and all the
movable parts of the selector. The selector
brushes a, b, ¢ . . . a,, b,, ¢,,. .. d, ¢ have
square holes at the middle or at their ends
by which they are threaded onto a tubular
member 19 of square cross section. The
metal at the edges of the four cornered holes
of the brushes is struck up or bent over at
right angles so as to present a blunt surface
to the insulation inserted between a tubular
member and the edges of the holes of the
brushes. By this means the edges of the
boles of the brushes are prevented from cut-
ting into the insulation. The brushes are
separated from each other by interposed
washers of metal and insulation and are
pressed down and firmly held together by a
nut 20 and a shoulder 21 at the bottom end
of the tubular member 19. The tubular
member is fixed, as by a transverse pin to an
internal shaft 22. A toothed wheel 23 is
fixed by screws to the shoulder 21 of the
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tubular member 19. The shaft 22 to which -

the wheel 23 and the brushes are fixed re-
volves in a hollow shaft 24 on which is fixed
a spring winding wheel 25 of smaller diam-
eter than the wheel 23. The hollow shaft
24 is journalled in a bottom bearing 26 and
an upper bearing 27. The bearings 26 and
27 are fixed to the rear of the frame or plate
14.  The top bearing consists of a bracket 27
into which is screwed a threaded bushing
28 that has a hexagonal head by which it
can be screwed up and down to adjust the
height of the brushes.  The hollow shaft 24
bears upon the hexagonal head of the
threaded bushing 28 through the hub 29
of an arm 30 that is fixed to the top end of
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the hollow shaft 24. The wheel 23 and the

brush shaft 22 are supported by the hub 29.
It will thus be seen that the brush shaft 22
with its brushes can be adjusted in the longi-
tudinal direction of the shaft 22 relatively to
the bank contacts by screwing the threaded
bushing 28 up or down in the bracket 27.
Near the end of the shaft 22 is fixed the
hub 32 of a spring box 81. The hub 32 is
fixed to the brush shaft 22 by means of a
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pin. The one end of the spring 33 in the
spring box is fixed to the peripheral wall of
the spring box and therefore to brush shaft
22, while the other end of the spring 38 is
fixed to the hollow shaft 24 that carries the
smaller spring-winding wheel 25. There-
fore, if the toothed wheel 23 fixed to the
brush shaft 22 is held stationary while the
wheel 25 on the hollow shaft 24 is rotated,
the spring 33 in the spring box 31 can be
wound up. When the wheel 23 is then ve-
leased it 1s whirled avound with the shait 22
and the brushes at a high speed. The
toothed wheel 23 is normally held by a de-
tent 34 which is screwed onto an arm 83 of
the armature 36 of the magnet 17. The
wheel 25 on the hollow shaft 24 is rotated
to wind the spring 35 by a stepping pawl 87
pivoted to the end of the arm 38 oscillated
by the armature 39 of the spring winding
magnet 18, which latter receives current im-
pulses whenever the spring 33 is to be wound
up. A detent 40 prevents backward veo-
tation of the wheel 25. The armatures 36,
39 of the magnets and the arms 385, 38 in-
tegral therewith are exactly similar in shape
and so are the magnets 17 and 18. When
the armatures 86, 39 are attracted they pro-
duce mechanical tension in springs 41, 42.
The tension of the springs can be adjusted
by screws 48, 44. When the magnet 17
allows its armature to drop back the spring
41 throws the arresting tooth 84 info em-
gagement with a tooth of the brush stopping
wheel 28 and thus stops the brushes on a
set of bank contacts. At each deenergiza-
tion of the magnet 18 the armature 39 drops
back and the spring 40 then pushes the arm
38 with the stepping pawl 37 forward to
rotate the winding wheel 25 one step.

As already indicated above the spring 33
of the spring box rotates the brush shatt to
set o set of brushes, e. g. @y, b, ¢y, onto any
desired set of bank contacts, e. g. @, by ¢,
At the end of the telephone connection th
brushes are rotated in the same direction
until they reach their normal position in
which the brush @ rvests upon the bank con-
tact @, To effect this restoration of the
brushes to their normal positien the arrest-
ing pawl 34 is withdrawn from the wheel 23
by the magnet 17 and the wheel 23 with the
brushes is then rotated by the spring box ab
a high speed until an arresting member 48
pivoted to the frame 14 drops inte a slot 47
in the toothed wheel 23 and the rear edge
48 of the slot strikes against the arresting
member 46 and thereby stops the rotation of
the wheel 23 and the brushes in a position in
which the brush o rests on the bank contact
a,, while the brush ¢, has moved beyond a
last bank contact in the same arcuate bank
contact row. - In this position of the brushes
the spring in the spring box is rewound.
During the rewinding operation the arm 80

()
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with an inclined end 50 attached to the hol-
low shaft 24 is rotated until the end 50 leaves
the arresting member 46 clear of the toothed
wheel 28, The toothed wheel 23 iz however
not released again hereby because at the
moment when the edge 48 struck the arrest-
ing member 46, or shortly before, the mag-
net 17 was deenergized by the opening of a
contact 51, so that this magnet allowed the
detent 35 to reengage with the toothed wheel
23. The winding magnet 38 is deenergized
by the opening of another contact 52 at the
moment in which the arm 80 raises the
arresting member 46 from the toothed wheel
23. The contact 51 is controlled by a disk
53 fixed on the shaft 22 and provided with a
noteh 55 into which one of the springs 5t
enters when or shortly before the brushes
reach their normal position. The contact
springs 52 are controlled by a similer disk
54 fixed to the hollow shaft 24.

The bank contacts ave shaped go that the
soldering tabs 68 to 75 lie in one and the
same radial plane or project out from the
insulation in which they are embedded in
the same radial direction, but bend laterally
at different distances from the periphery of
their strips of insulation 1-—8 o as to enable
the wires 76—83 that are soldered to the tabs
to extend past their edges without contact-
ing with them. Thus with tlus arrange-
ment the bare wire 76 soldered to the short
tab 75 (Fig. 4) is enabled to extend past the
lateral edges of all the longer soldering tabs
58—T74 and to effect a connection with the
corresponding shortest soldering tabs 75,
752 of the other selectors without touching
any of the longer soldering tabs. By this
means the contact sets of different
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selectors
ave all interconnected by a group of bare
wires 76—83 that lie one behind the other in
a racial plane.

The brushes that wipe over the bank con-
tacts are arranged on o slightly different
plan in the different kinds of selectors (Jine-
finders, group selecters, connectors). The
connectors ave provided with two dets of
three brushes ¢, 0, ¢ and a ¢, The
brushes ¢, 5, ¢ only cocperate with the bank
contacts of the top three arcuate rows while
the brushes @,, &,, ¢, cooperate with
fourth, fifth and sizxth arcuale ]
the sefting of the sets of brushes ¢ &, ¢ snd
a,, by, ¢, onto the desived bhank contact sets
two-further two-ended brushes d, e are pro-
vided which are arranged so that when. one
end of a brush leaves the lust bank contact
in a row the other end will enter into exn-
gagement with the first contact in the same
row. 'The arrangement of the bank contacts
of a connsctor is illustrated diasgrammati-
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cally in Fig. 7. In this figure it is seen that

the brush ¢ wipes alternately over short and
long bank contacts, while the brush & and
the brushes &, &, ¢ wipe over short bank con-
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tacts only. In Figs. 7 the second set- of
brushes a@,,b,, ¢, and the bank contacts with

~ which these brushes cooperate are omitted to

avoid complication of the diagram. The
two sets of brushes-a, b, ¢ and a,, 0,, ¢, are
displaced on their shaft in the longitudinal
direction of the latter as shown in Fig. 1;
the corresponding brushes of the two sets
are however electrically interconnected.

The group selectors have two sets of
brushes a, b, ¢ and a,, b, ¢, which are axially
displaced on their shaft in the same way as
the brushes of the connectors.. The setting
of the brushes of a group selector onto the
proper groups of bank contacts is effected by
a single two-ended brush ¢, as indicated di-
agrammatically -in Fig. 6. The brush e¢;
wipes alternately over short and long bank
contacts while the other brushes wipe over
short bank contacts only. The brush ¢; and
the corresponding brush in the second set
of brushes a,, b,, ¢,, not shown in Fig. 6, each
wipe over an arcuate row of 55 contacts,
while the brushes a, 0, and the correspond-
ing brushes in the second set, not shown in
Fig. 6, each wipe over an arcuate row of 50
contacts. The reasons for this arrangement
will appear hereinafter in the description of
the operations of the circuits.

The line-finders each have two sets of
axially displaced brushes similar to the sets
of brushes @, b, ¢ and a,, b,, ¢, except that
there is an additional brush (¢, Fig. 5) in
each set. All the brushes of the line-finders
are single-ended and each brush wipes over
50 bank contacts. The fourth brush, e, Fig.
5, of each set of brushes controls the setting
of the brush set @, b,, ¢, onto the bank con-
tact sets of calling lines.

The operations of the circuits of a 1000-
line exchange will now be described with

-reference to Figures 5-T.

It will be assumed that the subscriber T
desires to establish a connection with a sub-

3 seriber 772. When the calling subscriber

raises his receiver a circuit for the line relay
100 is closed which extends from the nega-
tive pole of the battery through the line
relay 100, contact 101 of the cut-off relay
108, wire 104, calling subscriber’s station T,
wire 105, contact 102 of the cut-off relay 103
to the positive pole of the battery. The re-
lay 100 opens 1its contact 106 and thus ren-
ders the calling line engaged. By opening
its contact 107 the relay 100 disconnects the
negative pole from the designating contacts
109 of the contact banks of all line-finders
in the calling subseriber’s group, and at its
contact 108 1t closes a circuit for the relay
110 that extends from the negative pole,
through 108, 111, relay 110 to the positive
pole of the battery. The relay 110 closes
at its contact 112, the circuit of the starting
magnet 113 that corresponds to the magnet
Consequently the

-

brushes a,, b;, ¢, ¢, are caused to travel at a
high speed by the brush driving spring.
The circuit of the starting magnet 113 ex-

tends from the positive pole through contact -

114 of relay 115, 113, 112, contact 116 of

“relay 117, brush e, through contacts like 107

of line relays to the negative pole. As long
as the brush e, wipes over bank contacts that
are connected to the negative pole the mag-
net 113 remains energized; but when the
brush reaches a contact 109 that is discon-
nected from the negative pole and belongs

70

to the bank contact set of the callirig line,

the armature of the magnet 113 falls back
and engages with the toothed wheel con-
nected to the brush carrier and thus stops
the brushes. The falling back of the arma-
ture of the starting magnet 113 is acceler-
ated by the condenser 118 connected in
parallel with the starting magnet winding.
The relay 115 is now energized by a current
that flows from the negative pole through
119, 115, ¢;, cut-off relay 103 to the positive
pole of the battery. The relay 115 short-
circuits a part of its winding by its contact
120, and the relay 103 separates the line re-
lay 100 from the calling line and at its con-

“tacts 121, 122 it extends the calling line

through the contacts 123, 124 of relay 115
to the impulse relay 200 of the group selec-
tor. - The deenergized line relay 100 recon-
nects the negative pole through its contact
107 to the contact 109, but the magnet 113
is not energized hereby because the contact
114 has been opened by relay 115. The im-
pulse relay 200 1s-now energized by a cur-
rent that flows through the calling station
T and by closing its contact 201 it energizes
the release relay 203 which latter energizes
the relay 117 by its contact 204. The latter
relay opens its contacts 116, 111 and, by its
contacts 131, it extends the finder starting
wire 130 to the next idle line-finder and at
the same time it closes a locking circuit for
itself that extends through the contact 132
and the off-normal contact 133 which was
closed when the brushes of the line-finder
moved out of their normal positions. The
relay 115 is now kept energized by a current
that flows from the negative pole through
204, 120, left winding of 115, ¢;, 108 to the
positive pole and the potential on the test
wire 134 is reduced to such an extent that
the busy condition of. the calling line is
maintained. )

The calling subscriber now sends in a ce-
ries of seven hundreds impulses. At the
current interruption after the fivst impuilse
the change-over relay 207 is energized by
a current that flows from the negative pole
through 205, 208, 207 to the positive pole,
and at contact 206 an energizing circuit is
closed for the brush setting magnet 213
which is similar to magnet 17 in Figures 1
and 2. This energizing circuit extends from
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the negative pole through 206, 209, wire 210,
the first short bank contact. 214, brush e,
brush setting magnet 213, that is bridged by
the condenser 211, to the positive pole. The
magnet 213 attracts its armature and thereby
releases the brushes so that the brush e;
wipes over a long contact connected to the
wire 219 and over contact 220 that is con~
nected to the negative pole. . As long as the
brush e; touches the long contacts the mag-
net 213 remains energized. It is deener-
gized -however as scon as it reaches the short
intermediate contact 215. This short con-
tact is connected to battery as soon as the
impulse relay 200 reattracts its armature at
the end of the first interruption in the series
of hundreds impulses aforementioned, The
magnet 213 then receives ancther impulse
that flows from the negative pole through
221, contact 222, wire 223, short intermediate
contact 215, brush ¢,, 213 to the positive pole.
The magnet 213 by attracting its armature
releases the brushes again and it remains en-
ergized by eurrent flowing through the next

5 long contact connected to the wire 219 until

the brush e, reaches the mext short inter-
mediate contact 216. The magnet 218 now
lets its armature drop back and arrests the

rushes until it is reenergized as a result of
the second impulse in the series of hundreds
impulses. This energizing current flows
from the negative pole through 206, 209,
210, 216, e;, 213 to the positive pole. The
selector brushes now travel onto the next
short intermediate contact 217, where they
are again arrested until at the energization
of the impulse relay a current impulse flows
from the negative pole through 221, 222, 223,
217, ¢;, 218 to the positive pole. The selec-
tor brushes are then rotated on to the next
short intermediate contact 218 by the brush
driving spring. It is thus seen that at each
detraction and succeeding reattraction of the
armature of the impulse relay the set of se-
lector brushes executes two half or partial
steps which amount to a single full step.
Seven hundreds impulses cause the brushes
to execute seven full or long steps. In ex-
ecuting seven long steps a set of ‘brushes
completes one half of a revelution and then
leaves. the rows of arcuate bank contacts
with which it cooperates while the other seb
of brushes enters into contact with its coor-
dinated bank contacts and. executes fwo
long steps thereover so that its brush ¢; ulti-
mately stops on the contact 224 that lies be-
tween the groups of bank contact sets ¢, ¢..
It is to be noted that the selector controlling
brush e, has two ends, one of which reaches
the arcuate bank contact row of short and
long contacts the moment the other end
leaves this contact row.

The set of brushes a;, b;, ¢; having been
set onto the group of bank contact sets ¢, the
cha

hange-over function now fakes place in

1,863,230

consequence of a prolonged energization of
the impulse relay which causes the deener-
gization of the change-over relay 207. This
relay 207 opens its contacts 220, 222, and as
the contact 206 of the impulse relay 200 is
now also open the wires 219, 223, 210 that
are connected to the row of controlling banlk
contacts wiped by the brush ¢, are discon-
nected from the negative pole of the battery,
so that the brush setting magnet does not re-
ceive any more brush setting or controlling
impulses through the brush e, When the
velay contact 226 is closed by the detraction
of the armature of the change-over relay 207,
the brush sefting magnet is energized by a
current that flows from the negative pole
through the bank contact 225, brush ¢; relay
927, contact 228 of the energized release
relay 203, 226, 213 to the positive pole. This
current first causes the slowly detracting
relay 927 to atiract its armature so as to
short-circuit itself by its own contact 229
and thus cause the energization of the brush
setting magnet by a current that flows from
the negative pole through 225, ¢;, 230, 231,
229, 228, 226, 213 to the positive pole. The
brush setting magnet 213 opens its contacts
282, 283, closes its contact 234, and before
opening contact 230 it also, closes the con-
tact 235. At the same time the magnet 213
releases the brush carrier so that the brushes
arc'driven by the driving spring at a high
speed over the group of bank contact sets ¢,
until the brush ¢, reaches a contact, such as
237, that is not connected to the negative
pole. The brush setting magnet 213 is then
deenergized so that its armature arrests the
brusbes. At the same time it extends the
calling line through its contacts 232, 233 to
the connector {Fig. 7) and opens its contacts
234, 285 while closing contaet 230.

When the relay 227 was energized in the

manner described and by short-civcuiting

its own winding immediately thereafter
caused the energization of the brush setting
magnet 213, the relay 239 was energized by
a current that flowed from the negative pole
through 238, 234, 239 to the positive pole
of the battery. The relay 239 closed at its
contact 240 a locking eircuit for ifself and
at its contact 231 severed the connection be-
tween contacts 230 and 229 so - as to- pre-
vent a renewed short-circuit of the velay 227
when the brush setting magnet 213 was de-
energized for the purpose of arresting the
brushes a;, by, ¢,.

The energization of the impulse relay 300
of the connector takes place when the call-
ing subscriber’s line is extended as deseribed
through the brushes of the group selector.
The release relay 303 is energized by a cur-
rent that flows from the negative pole
through 305, 303 to the positive pole. The
relay 227 in the group selector is then ener-
gized by a enrrent that Hows from ths nega-
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tive pole through 306, 237, ¢,, 227, 228, 213
to the positive pole.  Since, as already ex-
lained, the contact 231 is now open, the re-
ay 227 does not now short-circuit itself
when energized and the comparatively weak
current flowing through it does not suffice
to energize the brush setting magnet 213.
The relay 227 at its contacts 242, 243 discon-
nects the impulse relay 200 from the voice
current wires 250, 251 but closes contacts
9244, 245 to prevent the deenergization of said
impulse relay.

As already explained the connector (Iig.
7) has two sets of three brushes each which
are displaced axially and radially with re-
spect to each other -and each of which has
only one bank contact wiping end. In addi-
tion to the two said sets of one-ended brushes
the connector has two two-ended brushes or
wipers. In Fig. 7 the two bank contact
wiping ends of the brush that wipes over
the arcuate row of short and long bank con-
tacts are designated e and ¢’, while the ends
of the brush that wipes over. the controlling
bank contact row that contains short bank
contacts only are designated ¢ and @’. The
set of brushes a, b, ¢ 1s shown in a position
in which it has already executed five long
steps without wiping over any bank contacts
and in which it is just commencing to exe-
cute its sixth long step. One end of each

_controlling brush has just wiped over its

row of controlling bank contacts and the
other end of each brush d, ¢ is just starting

5 to wipe over the same bank contact rows.

After this description of the position of
the brushes in Fig. 7, I will now continue
the description of the operation of the cir-
cuits in the establishing of a conversational
connection.

"The calling subscriber now sends in seven
tens selecting impulses. At each detraction
of the armature of the impulse relay 300 a
current impulse flows from the negative pole
through the relay contact 307, relay con-

tact 308, wire 309, and at each attraction of

the armature of the impulse relay an impulse
flows from the negative pole through 307,
310, wire 811.  The current impulses through
wire 309 flow further through 312, short con-
tacts 313, 814, 315 etc., while the current
impulses through wire 311 flow through con-
tact 316 and the short bank contacts 317,
318, 319 to the brush ¢’, ¢ and through the
brush setting magnet 320 to the positive pole.
Hence the brushes of the connector execute
two partial long steps at each to-and-fro
movement of the armature of the impulse
relay 300, and these two partial or half steps
make a single long step. During the execu-

tion of each half step, while the controlling

brush e, ¢’ is passing from one short contact
such as 313 to the next, such as 317, the brush
setting magnet 320 is kept energized by the
long contact situated between the short con-

tacts ‘and  connected through a resistance
321, wire 322, contact 323 to the positive
pole, the contact 323 being closed by the
energization of the change-over relay 324
due to the dialling impulses. . ;

When the brushes have. executed seven
complete steps, the brush ¢ rests on the short
contact 515 at the beginning of the group of
bank contact sets ¢,. The impulse relay now
remains energized for a comparatively long
period so that the change-over relay 324,
which was kept energized during the dialling
impulses through the contacts 304, 326
allows ‘its armature to drop back. As the
off-normal contacts II, I, were closed when
the brushes of the connector moved out of
their initial position, the relay 827 is now
energized by a current that flows from the
negative pole through contact 328 of the off-
normal switch III, which is still closed, I,,
329, upper winding of relay 327, contact 330
to the positive pole. The relay 327 at its
contact 331 closes a locking circuit for itself
that extends through contact 307 to the posi-
tive pole, while it disconnects the impulse
wire 309 from the row of controlling bank
contacts that is wiped by the brush ¢, and by
contact 333 it connects the impulse wire 309
to the contact arm 332 of an auxiliary switch.
The auxiliary switch has three contact arms
332, 334, 335 that are rotated step by step by
a magnet 336 in such a manner that they
execute a forward step at each detraction of
the armature of their stepping magnet 336.
When the calling subscriber now sénds in
two units impulses, the first impulse flows
from the negative pole through 307, 308, 333
to the contact arm 332, bank contact 337,
bank contact 338 of the-connector, control-
ling brush &, brush setting magnet 320 to. the
positive pole.. At the same time a part of

the impulse flows through 333, wire 339, con-.

tact 340, magnet 336 of the auxiliary switch
to the positive pole,-so that this magnet ten-
sions its armature spring. The impulse that
flows through the bank contact 338 energizes
the wiper setting magnet 320 so that this
latter releases the connector brushes and the
brush driving spring rotates them to the
next bank contact 341 that has no connection
with the negative pole, so that when it is
reached by the controiling brush the brush
setting magnet 320 is deenergized. When
the impulse relay 300 opens the contact 308
again after the first units impulse, the mag-
net 336 is deenergized and its detracted
armature steps the contact arm 332 forward
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to the next contact 342 that is connected to

the contact 341 of the connector. When the
second units impulse now flows and the con-
tact 308 is again closed a second impulse
flows from the negative pole through 307,
308, 333, 332, 342, 341 brush J through the
wiper setting magnet 321 to the positive pole,
so that this magnet again releases the con-
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nector bxushes and, When the brush d reaches:
the contact 850, is again deenergized so as to
arrest the brushes a, 0, ¢ on the bank con-
tacts of the desired line No. 772. "The
change-over relay 324, which was kept ener-
g17ed through 804, 326 while the units dial-
Iing impulses were being sent, now allows itg
armature to drop back and by its contact 355-
connects the negative pole of the battery to
the test relay 3aG so that this relay is ener
gized if the w anted line is free by a current
that extends from the negative pole through
807, 857, off-normal contact 358, 355, 306 é,
test wire 359, armature relay contact of the

te wanted subscriber, similar to contact 10,

cut-off relay, similar to 103; of the wanted-
subscriber to the positive pole. The test
relay closes a ringing current circuit at iis
contacts 860, 361 so that intermittent ring-
ing current now flows from the ringing cur-
rent generator 363 through the dontact arm
334, rel‘Ly 364 and contacts 865, 366. The
mternmttent closing of *he unmno current
circuit is effected by the aumhmy switch
whose magnet is connected in *he circuit of
the interrupter 367 when the test relay 356
is enermzed The circuit of dhn operating
magnet 836 extends from the negative Dol@
through the interrupter 267, wire 368, relay
contact 869, contact 370, m&gnﬂt 336 te the
positive pole Kach time the contact arin
334 wipes over the arcuate contact 371, the
ringing current generator 363 sends ringing
current ¢ to the wanted subscriber. “When Jae
latter raises his receiver the current flowing
through the velay 364 is strengtneﬂed so that
this relay closes at its contact 372 an ener-
gizing circuit for the relay 373 that extends
iTom the p031 ive pole through 872, left
winding of 878 to the negative 1)01 By its
contacts 374, 3!5 the rela; v 373 now extends
the caliing line to the wanted line: and at its
contacts 865, 866 1t cuts off the ringing cur-
rent. At contact 330 the relay 873 opeis
the -circuit of relay 827 and this latter now
prepares at its conmu 377 a cucmt which,
when the wanted subscriber replaces his
réceiver, 1s  established from the negative
pole through 378, 877, 380, 379 to the posi—
tive pole so that the relay 37 9 at its contact
381 cuts off the impulse relay 300 and thus
initiates the release of the connector. The
connector ig also released if the calling sub-
scriber replaces his receiver first and thus
causes the deenergization of the impulse ve-
lay '800. In this case tbe circuit. of the
release relay 303 is opened ai contact 805
and at contact 382 the brush setting magnet
320 of the connector is connected in a cir-
cuit that extends from the negative pole
through 382, off-normal contact I, 320 to the
positive pole. The magnet 320 attracts its
armature to release the brush carrier and
the brushes are now wlnect into their normal

position by the brush driving spring. When

3,280

they rea wch their normal position the off-I\or—
mal contact I is opened and the brush s
ting magnet 820 is Cthus d {eenergized.

While the conversational connectwn was

‘,_

being established tlie spring winding magnet 7

383 re CblVeQ current Impulses 1n a circuit
ewcpdmg from the negative pole through
307, 884, 383 to the posmve pole. By this
means the off-normal contact 1T that cooper-

es- with the hollow shaft of the selector

\was,cmued go ‘that when the release relay’

803 is deenergized current impulses flow
from the nega ative pole through 385, I1, 383
to the positive pole. The winding magnet
now steps the small toothed wheel of the
e}ectov and the hiollow shaft round until the
spring is "udy rewound. As soon as this
ig utncued the off-normal conta et I is opened
and 1"1L\,11‘hpb‘3 the “cirveuit of the winding
et 383

The conmci arms 382, 834, 385 of the auxil-
iary switch, Whose contact arm 335 rests on
the arcuate contact 385, ave returned to their
normal position by current impulses that
flow from the negative pole through the in-
tu’rvpter 367, 885, arcuate contact 3857, con-

tact arm 335, maonpt 838 to the positive
pole. When the contaet arms of the susil-
a1y switeh reach their normal position the
contact arm 835 leaves the arcuate contact
3857 and stops the current impulses Howing
through the maonet 336. The connector is
thiis lgmrmd to its normal position.

The restoration of the group selector is
initiated by the opening of {hie civeuit of re-
lny 227 al contact 306 of the velease relay
303 01 the connector. By this means the

impulse velay 200 of the group seléctor is
reconnécted with the trunk 250, 251 and
When the calling subscriber 1’eplacen his ré-
ceiver the circuit of the release relay 203
ig opened at contact 201 and at contact 260
of the release relay the brush setting magnst
213 15 connected in- a civeuit thiat extends
from the negative pole through I,, relay con-
tact 260, 226, 213 to the positive pole.  The
energized brush setting magnet 218 now ve-
leases the brush carrier and the brush driv-
ing spring rotates the brushes forward into
their not: mal posmon in which the cff-nor-
mal switch I, is opened to deenergize the
miagnet 213 and thus arvest the brushes.
contact 261 the spring winding magnet 263,
rlncu in the course of the connection ve-
ceived a current 1111,3111 se thr ough 264 for me
purpese of closing the off-normal switch IL,,
13 connected-in an nnp tlge cn‘cvﬁ that ex-
tends from the positive pole through LS,
261, 263 to the negative pole. The rewinding
magnet 263 now winds ihe swmno and when
‘uns winding owel tlon 18 comp ted he off -
norimal contdct 11, is opened to interrupt the
spring winding impulses through the wind.
ihg magnet 2“".

The restoration of the lne-fing
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itiated by the opening of the contact 204 of
the release relay 208 of the group selector.
By this means the test relay 115 is deener-
gized and at its contact 166 establishes an
impulse circuit through the spring winding
magnet 163 that extends from the positive
pole through the interrupter 165, winding
magnet 163, 166, 167, contact 133 to the nega-
tive pole. The winding impulse circuit is
interrupted by the off-normal contact 133
when the spring: is completely rewound.
The brushes are restored to their normal
position by the closure of the circuit of the
brush setting magnet 113 at contact 114.
This circuit extends from the positive pole
through 114, contact 169, off-normal contact
I, to the negative pole. As soon as the
brushes reach their normal position the wind-
ing impulse circuit of magnet 113 is opened
at the off-normal contact I,. All parts of
the exchange used for the connection have
now ‘been restored to their normal position.

If the wanted subseriber is found busy
the test relay 356 is not energized by the

5 current that flows from the negative pole

through 307, 357, 858, 355, 356 and brush c.
The calling subscriber then receives a busy
tone that is produced by a busy tone current
emanating from the coil 3%0 and passing
through contact 391, brush 334, condenser
892, contact 365, contact 393, condeénser 394,
winding 395 of relay 373 to earth. The tone
currents in winding 395 induce alternating
currents in the winding of relay 373 and
these currents produce a busy signal in the
calling subscriber’s receiver. The calling
subscriber then replaces his receiver where-
by the impulse relay 300 in the connector
and the impulse relay 200 in the group
selector are deenergized and the restoring
functions, already described, are initiated.
With the type of selector and circuit here-
inbefore described- a calling subscriber is
connected through a group selector in a few

5 hundredths of a second or even faster, while

the extension of a connection through the
group selector, after its brushes have been
set by the dialling impulses, is also effected

 in about one hundredth of a second.
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In the selector shown in Figures 1 and 2°
brush setting magnet and a circuit spring
winding magnet are employed. In Figures
8 and 9 a modified selector is shown in which
both the brush setting and spring winding
operations are executed by means of a single
magnet. This selector has two ratchet
wheels 12, 2* with oppositely directed teeth.
The wheel 1° is fixed on a shaft 5* journalled
at its bottom end in a frame 9% - The upper
bearing of the shaft is not shown. The
brushes 6* of the selector, whose ends are
adapted to wipe over bank contacts 72, 8%, are
mounted on the shaft 5* so as to revolve with
the wheel 1*. Revolubly mounted on the
shaft is the second wheel 2* to which a spring

7

box 10* is fixed. The one end of the spring
in the spring box is connected to the wheel 2*
and the other to the shaft 5. When the
wheel 1% is held immovable and the wheel 2*
is turned the spring in the spring box 10° is
wound. - Backward rotation of the wheel 22
is prevented by a detent 112,

" The two ratchet wheels 1* and 2* are con-
trolled by the armature 12¢ of the electro-
magnet 13* The armature 12* is arranged
to oscillate about a pivot 14* so that the ar-
resting pawl 15* is swung to and fro in a
radial line through the center of the shaft 52,
while the end of the arm 16° oscillates in a
tangent of the wheel 22

Assuming that the spring in the spring
box 10* is wound up it will tend to turn the
wheel 1* in the direction of the arrow. - This
rotation is however prevented by the detent
152 connected - to the armature 12° But
when the electromagnet 13* is energized the
detent 15* s swung away from the teeth of
the wheel 1* and at the same time the spring
winding pawl 17* is swung forward by the
end of the arm 16 to the next tooth in the
wheel 22 As the wheel 1* is now released
the spring 10* rotates this wheel with the
shaft 5* and the brushes 6* at a high speed
until the magnet 13* is deenergized.. This
deenergization of the electromagnet 13* is
caused by the brush 6* reaching a bank con-
tact 8 that is disconnected from the battery,
similarly as described in connection with
the selector shown in Figures 1 and 2. The
detent 15* then moves into the recess between
two teeth that is opposite to it at the moment
when the brush reaches the disconnected
bank contact and the brushes 6* are thus ar-
rested on the corresponding bank contact 8
By this means a connection is established
through the brushes 6* and bank contacts 8
with a calling line or trunk. .

The selector is returned to its normal posi-
tion by again energizing the electromagnet
132, The ratchet wheel 1* is now rotated
forward by the brush driving spring until a
projection 19* on the wheel strikes against a
stop 20°. In the position in which the wheel
1* is held by the stop 20* a projection (not
shown) closes a switch which now sends cur-
rent impulses through the electromagnet 132
The armature 12* is thus oscillated round its
pivot 14® thereby oscillating the spring wind-
ing pawl 17* which steps the spring winding
wheel 2* in the direction of the arrow. - This
rotation continues until a cam 21* on the
wheel 2¢ lifts the movable stop 20* and at the
same time interrupts the impulses flowing
through the electromagnet 13*. As the
wheel is stepped forward by the pull of the
spring 22* the detent 15* will drop into a re-
cess between two teeth of the wheel 1° at the
moment the spring winding impulses are in-
terrupted so, that the rotation of the wheel 1*
is prevented at the moment the stop 20* is
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lifted. ‘When the electromagnet 13 is ener-
gized again for a new. connection the wheel
1» and the brushes are then again whirled
round by the spring until the desirved line or
runk is reached. : S

The auxiliary switch with the contact
arms 382, 834, 835 in Fig. 7 can be replaced
by a relay which alternately connects the
wire 839 to the groups of contacts wiped by
the brush 4. This rélay is provided with a
winding that is .connected to one of these
contact groups and to a iront contact im-
pulse relay 307. It has a second locking
winding which when the relay is energized
is connected to the back contact of the im-
pulse relay. When the impulse relay is en-
ergized the first winding of the said circuit
changing relay is energized in a circuit that
extends threugh. the brush setting magnet
320 of -the connector. = The rosistance of
the winding of the cirenit changing relay
is such that the energization of the brush
setting magnet is prevented at thig time so
that the circuit changing relay =alone is
energized. - When. the - impulse relay now
allows its armature o drop back the wire
339 is connected through a contact of the
circuit changing relay to the brush setting
magnet and this latter is enorgized so that
the brushes  of the connsctor execute a
short step and thus open the circuit through
the energizing winding of the circuit chang-
ing relay. When the impulse relay is now
again energized the locking winding of the
circuit changing relay is also opened and
this relay now connects the wire 339 to the
other group of bank contacts wiped by the
brush d. 'When the impulse relay now dreps
back again the brush setting magnet is ener-
gized and the brushes of the selector execute
another step. When the impulse relay 800
is now energized again the cireuit changing
relay is reemergized and on the ensuing
detraction of the impulse relay 300 the brush
setting magnet is again energized. By this
means the cirenit changing relay alternately
connects the wire 339 to the two groups of
contacts wiped over by the brush 4.

I claim—

1. In an electro-mechanically controlled
telephone system, a switch having brushes
and sets of bank contacts, means for dviving
said brushes in a continuous metion over g
plurality of said contacts, means including
o brush setting magnet for setting said
brushes onto any desived set of bank con-
tacts, and a switching device for connecting
said brush setting magnet alternately to dif-
ferent sets of bank contacts.

2. In an electro-mechanically controlled
telephone system, a switch having brushes
and sets of bank contacts, means for driving
said brushes in a continucus motion over a
plurality of said contacts, means including
a brush setting magnet for setting said

brushes onto any desired set of bank con-
tacts; o switching device for connecting the
brush setting magnet onto two different sets
of bank contacts, and means for simutane-
ously operating said switching device and
gald maonet,

3. In an-electro-mechanically controlled

<

[
telephone system, a plurality of telephone
ines, a switch having brushes and sets of
banlk contacts, means including a brush set-
ting magnet for setting said brushes onto

any desired set of bank contacts, a condenser -

connected in parallel with said magnet, con-
tacts controlled by said magnet for extend-
ing one of said lines through said switch,
and a switching device for connecting said
brush setting magnet alternately to different
sets of bank contacts.

4. In an electro-mechanically controlled
clephone system, a switch having brushes
and sets of bank contacts, means including a
bruch setting magnet for setting said brushes
onto any desired set of -bank contacts, a
spring for driving said brushes in a conti-
nuous motion over a plurality of said sets of
contacls under the control of said magnet,
an electric circuit for winding up said
spring, and a contact in said circuit closed
as long as the switch is in an off-normal
position.

5. In an electro-mechanically controlled
telephone system, a. switch having brushes
and sets of bank contacts, means including a
brush setting magnet for setting said brushes
onto any desired set of bank comtacts, a
spring for driving said brushes in a contin-
uous moticn over a- plurality of said sets of
of contacts under the controel of said magnet,
an electric circuit for winding up said
spring, means for sending numerical im-
pulses to said switch from a distant point,
and means responsive to the sending of said
impulses for closing said circuit.

6. In an electre-mechanically controlled
telephone system, & switch comprising a ro-
tary brush carrier, a plutality of arcuate
rows of bank contacts, sets of brushes dis-
placed -axially and angularly with respect
to each other on said brush earrier, each
set of brushes cooperating with a said arcu-
ate row of bank contacts, a spring for ro-
tating said brush carrier, a brush setting
magnet for controlling the movements of
said brushes, and controfling circuits for the
said magnet which extend through bank
contacts and & brush or brushes of said
switch.

7. In an electro-mechanically controlled
telephone system, a numerical switch com-
prising a votary brush carrier, a plurality
of arcuate rows of bank contacts, sets of
brushes displaced axially and angularly with
respect to each other on said brush carrier,
each of brushes cooperating with a said
arcuate row of bank contacts, a spring for
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rotating said brush carrier, a brush setting
magnet for controlling the movements of
said brushes; and means for controlling long
steps of said brushes, said means comprising
interconnected bank contacts, one of which
is situated at the beginning of each group
of bank contact sets and other intercon-
nected bank contacts one of which is situ-
ated at or near the middle of each group
of bank contact sets, a numerical impulse
receiving relay, and means for connecting
an armature contact of said relay alternately
to said sets of interconnected bank contacts.

8. In an electro-mechanically controlled
telephone system, a numerical switch com-
prising a rotary brush carrier, a plurality
of arcuate rows of bank contacts, sets of
brushes displaced axially and angularly with
respect to cach other on said brush carrier,
each set of brushes cooperating with a said
arcuate row of bank contacts, a spring for
rotating said brush carrier, a brush setting
magnet for controlling the movements of
said brushes, means for controlling long steps
of said brushes, said means comprising in-
terconnected bank contacts one of which is
sitnated at the beginning of each group of
bank contact sets and other interconnected
bank contacts one of which is situated at
or near the middle of each group of bank
contact sets, a numerical impulse receiving
relay, means for connecting an armature
contact of said relay alternately-to the said
sets of interconnected bank contacts, and
long bank contacts located between said bank
contacts at the middle and beginning or end
of cach group of bank contact sets.

9. In an electro-mechanically controlled

telephone system, a numerical switch com-
prising a rotary brush carrier, a’ plurality
of arcuate rows of bank contacts, sets of
brushes displaced axially and angularly
with respect to each other on said brush car-
rier, each set of brushes cooperating with
a said arcuate row of bank contacts, a spring
for rotating said brush carrier, a brush set-
ting magnet for contolling the movements of
said brushes; and means for controlling long
steps of said brushes; said means compris-
ing interconnected bank contacts one of
which is situated at the beginning of each
group of bank contact sets and other inter-
connected bank contacts one of which is sit-
uated. at or near the middle of each group
of bank contact sets, a numerical impulse
receiving relay, and further means for con-
trolling short steps of said brushes, said fur-
ther means comprising two sets of intercon-
nected bank contacts each of which is as-
sociated with the set of bank contacts be-
longing to a certain line, and means for con-
necting an armature contact of said relay
alternately first to the sets of interconnected
bank confacts for controlling long steps of
the brushes and then to the sets of intercon-

O

nected bank contacts for controlling short
steps of said brushes.

10. In an electro-mechanically controlled
telephone system, arcuate rows of bank con-
tacts, a rotary brush carrier, single-ended
brushes angularly and axially displaced on
said brush carrier and adapted to cooperate
alternately with different arcuate rows of
bank contacts, a brush with a plurality of
ends each of which cooperates with the same
arcuate row of bank contacts, a spring for
rotating. said brushes, a brush setting mag-
net for controlling the movements of said
brushes, and energizing circuits for said
magnet which extend through said multi-
ended brush and the bank contacts with
which it cooperates.

11. In an electro-mechanically controlled
telephone system, arcuate rows of bank con-
tacts, a rotary brush carrier, single-ended
brushes angularly and axially displaced on
said brush carrier and adapted to cooperate
alternately with different arcuate rows of
bank contacts, a brush with a plurality of
ends each of which cooperates with the same
arcuate row of bank contacts, a spring for
rotating said brushes, a brush-setting mag-
net for controlling long-step group select-
ing movements of said brushes, and energiz-
ing circuits for said magnet.

12. In an electro-mechanically controlled
telephone system, arcuate rows of bank con-
tacts, a rotary brush carrier, single-ended
brushes angularly and axially displaced on
said brush carrier and adapted to cooperate
alternately with different arcuate rows of
bank contacts, multi-ended brushes each of
which cooperates with an arcuate row of
bank - contacts, a spring for rotating said
brushes, a brush-setting magnet for control-
ling long-step and short-step movements of
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said brushes, and energizing circuits for .

said magnet which extend through said
multi-ended brushes and the bank contacts
with which they cooperate. :

13. In an electro-mechanically controlled
telephone system, a selector with two coaxial
shafts interconnected by a shaft driving
spring, brushes carried in a continuous mo-
tion over a plurality of bank contact sets
by the spring driven shaft, a toothed wheel
fixed on the brush carrying shaft, bank con-
tacts wiped by said brushes, and an clectro-
magnet with an armature that stops. said
toothed wheel and brushes when the latter
reach a bank contact connected to an elec-
trical brush stopping potential.

14. In an electro-mechanically controlled
telephone system, a selector with two coaxial
shafts interconnected by a shaft driving
spring, brushes carried by the spring-driven
shaft, a toothed brush stopping wheel fixed
on the brush carrying shaft, a toothed
spring winding wheel which is of smaller
diameter than the brush-stopping wheel and
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is fixed on the second said shaft, bank con-
tacts wiped by said brushes, and an elec-
tromagnetic device with armature members
for stopping the brush-stopping wheel and
for operating the spring winding shaft.

15. In an electro-mechanically controlied
telephone system, a selector with two coaxial
shafts interconnected by a shaft driving
spring, brushes carried in a continuous mo-
tion over a plurality of bank contact sets
by the spring driven shaft, a unidirection-
atly rotated toothed wheel fixed on the brush
carrying shaft, bank contacts wiped by said
brushes, and an electromagnet with an
armature that stops said toothed wheel and
brushes when the latter reach 4 banl: contact
connected te an electrical brush stopping
potential. ]

16. In an electro-mechanically controlled
telephone system, a selector with two coax-
tal shafts intercotinected by a shaft driving
spring, brushes carried by the spring driven
shaft, a toothed wheel fixed on the brush
carrying shaft, bank contacts wiped by said
brushes, an electromagnet with an armature
that stops said toothed wheel and brushes
when the latter reach a bank contact con-
nected to an electrical brush stopping po-
tential, an arresting member attached to the
brush carrying shaft, and a movable stop
that engages with said arresting member
and stops the brush carrying shaft when the
brushes reach their normal position.

17. In an electromechanically ' controlled
telephone system, a switch comprising a row
of bank contacts, a brush, a power device
for moving said brush in a continuous mo-
tion over a plurality of said contacts, a
brush setting magnet for stopping the brush
at desired contacts, an electrical connection
which interconnects a group of said contacts,
a second electrical connection which inter-
connects a second group of said contacts, a
contact of the seécond group following after
each contact of the first group in the row,
energizing circuits for said magnet, and a
switching device for closing said energizing
circuits through said brush setting magnet,
said brush, and through said first and second
electrical connections alternately.

18. In an electromechanically controlled
telephone system, a main switch comprising
a row of bank contacts, a brush, a power
device for moving said brush over said con-
tacts, a brush setting magnet for stopping
the brush at desired contacts, an electrical
connection which interconnects a group of
said contacts, a second electrical connection
which interconnects a second group of said
contacts, a contact of the second group fol-
lowing after each contact of the first group
in the row, an auxiliary switch comprising
a row of fixed contacts, a brush, a magnet
for moving said brush step-by-step over
said fixed contacts, one group of said fixed

1,663,230

contacts being connected to the first said
electrical connection and a second group of
said fixed contacts being connected to the
second said electrical connection, a contact
of the second group of fixed contacts fol-
lowing after each contact of the first group
of fixed contacts, and alternately operative
energizing circuits for said brush setting
magnet including said brushes, bank con-
tacts and fixed contacts.

19. In an electromechanically controlled
telephone system, a switeh comprising a row
of controlling bank contacts, a controlling
brush that wipes over the controlling bank
contacts, rows of talking current bank con-
tacts, talking current brushes that wipe-over
the talking current bank contacts, a power
device for moving said brushes in'a contin-
vous motion over a plurality of bank con-
tacts, a brush setting miagnet for stopping
the brushes at desired sots of bank contacts,
an electrical connection which interconnects
a group of said controlling bank contacts, a
second electrical connection which intercon-
nects a second group of said controlling
bank contacts, a contact of the second group
following after each. contact of the first
group, energizing circuits for said magnet,
and a switching device for closing said en-
erglzing circuits through said brush setting
magnet, said controlling brush, and through
said first and second electrical connections
alternately. - _

20. In an electromechanically controlled
telephone system, a switch comprising a row
of bank contacts, a brush, a power device
for moving said brush over said contacts, a
brush setting magnet for stopping the brush

at desired contacts, a condenser for quicken-

ing the operation of said magnet, an elec-
trical connection which interconnects a
group of said contacts, a second electrical
connection which interconnects a second
group of said contacts, a contact of the
second group following after each contact
to the first group in the row, energizing
circuits for said magnet, and a switching
device for closing sald energizing circuits
through said brush setting magnet, said
brush, and through said first and second
electrical connections alternately.

21, In an electromechanically controlled
telephone system, a switch comprising a row
of banl contacts, a brush, a spring for mov-
ing said brush in a continnous motion over
a plurality of said contacts, o brush setting
magnet for stopping the brush at desired
contacts, an electrical connection which in-
terconnects a -group of said contacts, a
second electrical connection which intercon-
nects a second group of said contacts, a con-
tact of the second group following after
each contact of the first group in the row,
energizing circuits for said magnet, and a
switching device for closing said energizing
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cireuits through said brush setting magnet,
said brush, and through said first and second
electrical connections alternately.

22. In an electromechanically controlled
telephone system, a switch comprising a row
of bank contacts, a brush, a spring for mov-
ing said brush in a continuous motion over a
plurality of said contacts, a brush setting
magnet for stopping the brush at desired
contacts, an electrical -connection which in-
terconnects a group of said contacts, a
second electrical connection which intercon-
nects a second group of said contacts, a con-
tact of the second group following after each
contact of the first group in the row, en-
ergizing circuits for said magnet, a switch-
ing device for closing said energizing cir-
cuits throngh said brush setting magnet,
said brush, and through said first and second
electrical connections alternately, and elec-
trically controlled means for rewinding said
spring after it has operated said brush.

23. In an electromechanically controlled
telephone system, a switch comprising a row
of primary controlling bank contacts, a row
of secondary controlling bank contacts, a
primary controlling brush that cooperates
with the primary controlling bank contacts,
a secondary controlling brush that cooperates
with the secondary controlling bank contacts,
a power device for moving said brushes,
a brush setting magnet for stopping the
brushes first at a desired group of bank con-
tacts and then at a desired contact in a group,
an electrical connection which interconnects
a group of said primary controlling bank
contacts, a second electrical connection which
interconnects a second group of said pri-
mary controlling bank contacts, a contact
of the second group of primary contacts
following after each contact of the first
group, energizing circuits for said magnet,
a device for closing said energizing circuits
through said brush setting magnet, said pri-
mary controlling brush, and through said
first and second electrical connections alter-
nately, and means for subsequently energiz-
ing said magnet through said secondary
controlling brush and secondary controlling
bank contacts.

24. In an electromechanically controlled
telephone system, a switch comprising bank
coutacts, brushes adapted to glide in a con-
tinnous motion over a plurality of said bank
contacts, a continually acting power device
tending to move said brushes, one detent
both for holding the brushes in an initial
position against the action of said power
and for positively stopping the power-
driven brushes on any desired bank contact,
and an electromagnet for operating said
detent.

25. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, brushes adapted to glide in a con-
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tinuous motion over a plurality of said
bank contacts, a continually acting power
device tending to move brushes, one detent,
for holding the brushes in an initial position
against the action of said power device and
for first positively stopping the power-driven
brushes at a plurality of points arranged at
certain distances apart and for then posi-
tively stopping the brushes after they have
travelled a shorter distance than the distance
between two said points, and an electromag-
net for operating said detent.

26. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, brushes adapted to glide in a con-
tinuous motion over a plurality of said bank
contacts, a continually acting power device
tending to move brushes, one detent for
holding the brushes in an initial position
against the action of said power device and
for first positively stopping the power-
driven brushes at a plurality of points ar-
ranged at certain distances apart and for
then positively stopping the brushes at a
plurality of other points placed closer to-
gether than the said first points, and an elec-
tromagnet for operating said detent.

27. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, rotary brushes adapted to glide in
a continuous motion over a plurality of said
bank contacts, a continually acting power
device tending to move said brushes, one de-
tent for holding the brushes in an initial
position against the action of said power
device for positively stopping the power-
driven brushes on any desired bank contact
and for finally stopping the brushes again
in their initial position, and an electromagnet
for operating said detent.

28. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, rotary brushes adapted to glide in
a continuous motion over a plurality of said
bank contacts, a continually acting power
device tending to move said brushes, one de-
tent both for holding the brushes in an initial
position against the action of said power
and for positively stopping the power-driven
brushes on any desired bank contact and for
subsequently stopping the brushes again in
their mitial position, and an electromagnet
for operating said detent. .

29. In an electromechanically  controlled
telephone system, a switch comprising banl
contacts, rotary brushes adapted to glide in
a continuous motion over a plurality of said
bank contacts, a continually acting power
device tending to move said brushes, one de-
tent for holding the brushes in an initial
position against the action of said power-
device and for first positively stopping the
power-driven brushes at a plurality of points
arranged a certain distance apart and for
then positively stopping the brushes at a
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plurality of other points placed closer to-
gether and for subsequently stopping the
brushes again in their initial position, and an
electromagnet for operating said detent.

30. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, brushes adapted to glide over said
bank contacts, a brush carrier, a toothed
member fixed to said brush carrvier, a contin-
wously acting power device tending to move
said brushes, one detent that cooperates with
said toothed member both for holding the
brushes in an initial position against the
action of said power-and for positively stop-
ping the power driven brushes on any de-
sired bank contact, and an electromagnet for
holding said detent away from said toothed
member while the brushes are moving.

31. In an electromechanically controlled

1,663,250

telephone system, a switch comprising bank
contacts, brushes adapted to glide over said
bank contacts, a brush  carrier, a toothed
mémber fixed to said brush carrier, a con-
tinuously acting power device tending to
move sald brushes, one detent that cooperates
with said $oothed member both for holding
the brushes in an initial position against the
action of said power and for positively stop-
ping the power driven brushes on any de-
sivedd bank contact, an electromagnet for
holding said detent away from said tocthed
member while the brushes are moving, and
a condenser for quickening the detaining
action of said detent. »
In testimony whereof I have afiixed my
slgnature.

FRITZ ALDENDORFT.
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