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This invention relates in general to electro 
mechanical or remotely controlled switching 
systems and more particularly to power 
driven systems for interconnecting circuits 
or lines such as telephone lines. 

In dial-controlled power driven Switching 
systems employed hitherto it has been neces 
sary to store the dial impulse in a register and 
to effect the control of the power driven 
switches with the aid of the impulse storing 
register. A feature of the present invention 
is that the connecting operations of switches 
whose brush driving power is derived from a 
driving shaft that is separate from the brush 
carrier of the switches, are controlled by the 
dial impulses without the aid of an impulse 
storino register. A further feature of the 
invention is an electromechanical dial-con 
troiled switching system in which the power 
for driving the switches is derived from a 
motor shaft or shafts and brushes of numeri 
cal switches operated in unison with the im 
pulses generated by a dial. Another fea 
ture of the invention is a dial-conti'ollied step 
by-step telephone system in which the switch 
driving power is derived from a power shaft 
common to a plurality of Switches. A fur 
ther feature of the invention is an electro 
mechanical, dial-controlled, registerless, Se 
lecting system in which the brush carrier of 
a switch is coupled to a driving shaft when 
ever the switch is taken into use. A further 
feature of the invention consists in an electro 
mechanically selecting system in which the 
brush driving member of a switch is coupled 
and uncoupled from a driving shaft by a 
mechanically shifted member or members. 
The brushes of a Switch may be stopped on 
any determined set of contacts by a brush 
arresting magnet and means controlled hy 
said magnets are provided for applying 
power from a driving shaft (which may be 
common to a number of Switches) to the brush 
carrier. Yet another feature of the inven 
tion is an electromechanical dial-controlled 
telephone system in which the power for driv 
ing the brushes of the conversational switches 
is derived from driving shafting that is com 
mon to a plurality of Switches and the brushes 
are stopped on the bank contacts of lines or 
circuits by detents that cooperate with 
toothed members that move with the brush 
carriers Another feature of the invention 

an electromechanical dial-controlled 
switching system in which the switch driving 

power is derived from a power shaft or shafts 
and the switch brushes are set onto definite 
(waiting or wanted) bank contacts by brush 
Setting impulses that are generated by dials 
at the calling station and sent into the brush 
Setting Inagnets of the switches. Yet an 
other feature of the invention is a multi-posi 
tion switch having a brush driving member 
in the form of a rotatable and longitudinally 
movable screw-thread or worm. Other fea 
tures of the invention will appear herein 
after. 
The invention is illustrated by way of ex ample in the accompanying drawings. 
In the drawings 
Fig. 1 is a front view of a part of a selector 

rack bearing five selectors I, II, III, IV, V. 
Fig. 2 is a top view of a selector. 
Fig. 3 is a top view of details of a group 

Selector or connector. 
Fig. 4 is a side view of an arresting mem 

ber shown in Fig. 3 which is provided for the 
purpose of increasing the certainty with 
which the brushes of a selector are stopped in 
their normal position after the selector has 
been used. . 

Fig. 5 shows the manner in which a speed 
regulator is fitted in a selector. 

Fig, 6 shows the circuits of a line finder 
and 

Fig. the circuits of trunk finders con 
structed in accordance with the invention. 

Fig. 8 shows the circuits of a group selector 
8) 

Fig. 9 the circuits of a connector construct 
edin accordance with the invention for tele 
phone exchanges. 
The Selector in the exchange or its group 

of selectors may be driven from a common 
drive through one or several driving shafts 
2. The vertical driving shafts 2 may be pro 
vided with collars 3, 3’, 3’ each of which 
rests upon a bearing 4,4', 4'. The bottom 
end of the shaft may rest upon a ball bear 
ing 5. For each selector there is provided 
upon the driving shaft 2 a driving device 
consisting of a ring 6 fixed on the shaft 2 
a loose bevel cogwheel 7 which is held against 
longitudinal movement, a longitudinally 
movable coupling member 8 splined on the 
common shaft 2 and a helical spring 9. The 
bevel wheel 7 has a ring projection provided 
with radial pins or teeth 10, 11 adapted to be 
seized by the pin 12 of the longitudinall 
movable coupling member 8. The bevel 
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only rotates when it is coupled to the shaft 
2 by the coupling member 8. It is in mesh 
with the bevel wheel i3 of its associated Se 
lector. The wheel 13 is fixed to the right end 
of a horizontal shaft 14 which is supported 
in bearings 15, 16 fixed to the Selector frame 
55. A worm 17 is longitudinally movable 
but not rotatable with respect to the shaft 14. 
The worm 17 engages with a worm wheel 19 
that is fixed on the selector shaft 20. Also 
fixed on the selector shaft 20 is a brush ar 
resting wheel21 with whose teeth a detent 22 
cooperates that is adjustably fixed upon an 
electromagnet aimature 23 pivoted on a full 
crum 24. As long as the electromagnet 25 
is not energized the armature 23 with its de 
tent 22 is held by the spring 26 in the posi 
tion shown in which the detent 22 is located 
in a gap between teeth of the arresting 
wheel 21. 

Fixed on the shaft 20 are sets of electrical 
ly insulated brushes which are adapted to 
wipe over bank contacts such as 29, 30.31, 32, 
etc. Fig. 2. The detent 22 can be adjusted 
with respect to the armature 23 and the wheel 
21 by a screw 34 which engages with an in 
ternal thread in a projection 35 of an arma 
ture and a similar thread in a bent up end 
36 of the detent 22. By this means a fine ad 
justment of the brushes 27, 28 can be effected 
relatively to the bank contacts in the direc 
tion of rotation of the brushes. A coarse 
adjustment of the bank contacts with respect 
to the brushes may be effected by means of 
the screws 37, 38 which extend through slots 
in the ends of an arcuate contact bank car 
rier on which the contact bank is fixed by 
screws that pass through the acuate layers 
of bakelite or the like in which the bank con 
tacts are embedded. When the brushes 27 
or 28 are set onto any set of bank contacts 
the detent 22 engages with a corresponding 
tooth of the arresting wheel 21. When the 
electromagnet 25 is energized the armature 
23 is attracted and the detent 22 is moved 
away from the wheel 21. A helical spring 
18 threaded onto the shaft 14 and located be 
tween the disc shaped end 39 of the worm 17 
and the bearing 16 of the shaft 14, now pushes 
the worm 17 towards the left and the Worm 
wheel 19 with the shaft 20, the brush sets 27, 
28, the arresting wheel21 and the Worm wheel 
40 of the speed governor are now rotated 
clockwise (Fig. 2) until the electromagnet 
35 is deemergized so that the spring 26 throws 
the detent 22 into engagement with the ar 
resting wheel 21. In order to effect the great 
est possible rapidity of engagement of the 
detent 22 with the wheel 21 a comparatively 
strong spring 26 is employed whose tension 
can be regulated by a screw 41. The Screw 
41 fits into a thread in an angular projection 
42 of the iron of the field structure of the elec 
tromagnet 25. The detaining action on the 
detent is quickened also by the reaction of a 
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condenser connected to the magnet as shown 
hereinafter in Figs. 6 to 9. 
As soon as the worm 17 is shifted towards 

the left by the spring 18 a bell crank lever 
43 whose lower end presses against the disc 
39 of the worm and which is pivoted On a full 
crum 44, lets the coupling member 8 yield to 
the force of a spring 9 so that it slides down 
wardly on the common driving shaft 2 and its 
pin 12 engages with one of the pins Ol' teeth 
10, 11 of the bevel wheel 7 so that the latter 
is rotated by the shaft 2 and rotates the bevel 
wheel 13 and shaft 14 on which the latter is 
fixed. When the brush shaft 20 is arrested 
by the detent 22 the thrust exerted by the 
worm 19 on the Worm wheel results in the 
worm 17, which is now being rotated by the 
shaft 14, being shifted towards the right 
(Fig. 2) until the spring 18 is fully com 
pressed. When the spring 18 is tensioned in 
this manner the arm 45 of the bell crank 
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lever 43 will have shifted the coupling men 
ber 8 on the common shaft 2 to such an extent 
that the coupling between the coupling mem 
ber 8 and the bevel wheel 7 is dissolved and 
the bevel wheels 7 and 13 and all the other 
parts of the selectors are restored to their po 
sitions of rest. 
To regulate the speed of the selector 

brushes, a speed regulator is provided which 
consists of a worm wheel 40 fixed to the shaft 
20, a worm 46 engaged by the worm wheel 40, 
a shaft 47, friction members 48, 49 that are 
attached to the ends of springs 51, 52 and a 
cup 50. The shaft 47 is journalled in parts 
53, 54 that project forwardly and rearwardly 
from the selector frame 55. When the shaft 
20 is rotated the worm wheel 40 rotates the 
worm 46 at a high speed and the fiction 
blocks 48, 49 are then caused by centrifugal 
force to rub against the internal wall of the 
cup 50. The active length of the springs 51, 
52 can be adjusted by shifting the ring 56. 
The selector construction described in the 

preceding paragraphs is the construction en 
ployed for selectors without any particular 
normal position such as line finders, preselec 
tors, call distributors etc. The saine construc 
tion may be employed for numerical switches 
such as group selectors and connectoi's, but 
to increase the certainty with which the se 
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lector brushes are stopped at a definite zero 
or normal position when they are restored 
after use, an additional arresting member 57 
may be arranged in accordance with the in 
vention of the selector frame 55. The right 

20 

end of this arresting member 57 is pivoted on 
a pivot 58 and is provided with a projection 
59 which extends through a hole in the selec 
to frame. When the brush shaft 20 is re 
leased through the detent 22 being lifted from 
the arresting wheel 21 the latter is rotated 
clockwise by the worm 17 and the spring 18 
until a downwardly directed projection 60 
of the safety arresting member 57 drops into 30 
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a hole 61 of the arresting wheel 21 so as to 
stop the latter and the brushes. At the same 
time or immediately afterwards the wheel 21 
is also engaged by the detent 22 of the de 
tracted armature 23 of the electromagnet 25. 
The Worm 1 is now caused to shift towards 
the right on the shaft 14 due to the iotation 
of the latter until it is uncoupied from the 
common driving shaft 2. Shortly before he 
worn 17 reaches its extreme right position 
its disc 39 slips under the projection 59 of 

ind lifts the 
downwardly extending projection (30 of the 
latter out of the hole 61 of the wheels 21, so 
that the wheel can be turned by the spring 18 
and worn 17 in a clockwise direction when 
the magnet 25 is energized again on the se 
lector being taken into use. 
As will appear from the following descrip 

tion all the setting movements of the brushes 
of a selector are effected by a single electro 
magnet 25. The selector may be employed 
as a preselector, line findei', call distributor, 
register or translator, group selector, con 
nector etc. 
The switching operation which occur's in 

the connection of a calling line with a wanted 
line will now be described with the aid of 
Figs. 6, 7, 8 and 9. in Fig. 6 the setting 
magnet 125 is the brush setting inagnet of a 
line finder which corresponds to the magnet 
25 of Fig. 2. 
In Fig. 7 the setting magnets of two 

ferent trunk finders are denoted by 2 
In Figs. 8 and 9 the setting magnet 

correspond to the setting magnet 125 of Fig. 
2 are denoted by 325 and 461. 

it will be assumed that the station or sub 
scriber S desires a connection and to this end 
raises his receiver. The line relay 100 is then 
energized by a current which rows. from the 
negative pole through the left winding of 
the line relay 100, 101, 102, S, 103, 104, right 
winding of 100 to the positive pole. The line 
relay 100 closes its contacts 105,106 and opens 
its contacts 107, 108. At contact 106 a weak 
exciting circuit for the starting relay 110 is 
closed through resistance i09 which causes 
the starting relay to close its contact. 111. 
This relay closes its contact, i12 also only 
when two or more calls happen simultaneous 
ly whereby the starting relay 110 also re 
ceives current through an additional resist 
ance 109', or resistances. 
By the closure of contact, 111 the selector 

magnet 125 of the line finder equipped with 
brushes 113 to 116 is energized in a circuit 
that extends from the negative pole through 
125, 117, brush 120, 111, brush 119 of the 
trunk finder, brush 116 of the line finder, bank 
contact like 123 on which the brush 16 is 
resting, contact like 108 of the line relay of 
the line on which the brushes of the line 
finder are set, to the positive pole. When 
the magnet 125 is thus energized its closes at 

350 a circuit for the slowly retr 

3 

its contact 124 a circuit, that is independent 
of the contact. 111 and withdraws the detent, 
(22, Fig. 2) from the arresting wheel (21, 
Fig. 2) of the line finder so that the driving 
spring (18, Fig. 2) drives the brushes 113 to 
116 around at a high speed until the brush 
116 reaches the bank contact. 123 of the calling 
line which is disconnected froin the positive 
pole by the opening of the cointact. 108. The 
brush setting magnet 125 is thereby deemer 
gized and its detent arrests the brushes on 
the calling line. The driving spring of the 
line finder is then retensioned in the manner 
described above. When the brushes 113 to 
116 are stopped on the bank contact, set of 
the calling line the connection extending re 
lay 126 is energized by a current that flows 
from the negative pole through arnature con 
tact 127 of the brush setting magnet 225 of 
the trunk finder equipped with brushes 119 
to 122, 126, brush 115, bank contact, 138, con 
tact 105 of the line relay 100, cut-off relay 
129 to the positive pole. The cut-off relay 129 
is thus energized and at contacts 101, 404 it 
cuts of the line relay 100 while closing a 
locking circuit for itself at its contact 130. 
The relay 126 simultaneously extends the 
calling line through its contacts 131, 132 to 
the group selector Fig. 8 whose impulse relay 
354 is now energized in a circuit, that extends 
from the positive pole through the left, wind 
ing of 354, 380, 113, 131, 103, S, 102,114, 132, 
378, right winding of 354 to the positive pole. 
The impulse relay 354 closes at its contact 

acting in ar 
ginal relay 357 which is weakly estergized by a 
current that flows from the negative pole 
through 360, resistance 356 to the positive 
pole and closes the contacts 300, 358, 359. 
A ), exciting current for the connection ex 
tending relay 126 now flows from the negative 
pole through 300, 118, 126, 115, 128, 130, 129 
to the positive pole and also throtigh 118, 133, 
121, brush setting magnet 225 causing this lat 
ter to open its contact 127 and close its con 
tact. 134, while it simultaneously withdraws 
its detent (similar to 22, Fig. 2) from the 
arresting wheel of the trunk finder go that 
the brushes 119 to 122 of the lattel' are driven 
by their driving spring (sinhilar to 18. Fig. 
2), until the brushes 121, 22 reach bank con 
tacts that are not connected with the negative 
pole, i. e. until they reach a trunk that is 
neither in a busy condition by the closire of 
its contact, 118 nor preselected by the brush. 
122 and contact, 127 of another trunk finder 
1197 to 122. 
The calling line is now connected through 

to the group selector Fig. 8. 
If two or inore subscribers S call simultane 

ously the marginal relay 110 is fully energized 
a5, described so that it closes its contact 112 
in addition to 111. By this means a second 
trunk finder which has been preselected by the 
brushes 119 to 122 of the second trunk finder 
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is simultaneously started. As soon as the sec 
Ond line finder has extended the second call 
ing line to a group selector the brushes 119 to 
122 of the second trunk finder are caused to 
preselect a free and not preselected trunk in 
the same manner as the brushes 119 to 122 of 
the first trunk finder. 
thus always preselect to free trunks. 

If the calling subscriber desires a connec 
tion in the first group of trunks extending 
from the contact bank of the group selector, 
he operates his dial to produce one interrup 
tion of his line loop so as to cause the arma 
ture 360 to fall back once and then reclose 
contact 355. The one oscillation of the ar 
mature 360 after the previous energization 
of the line relay 354 results in no movement 
of the brushes 322, 350, 351, 352, 353 until 
the change-over relay 362 is deenergized, 
when the brushes will be advanced by the 
spring 18, Fig. 1 in a continuous high speed 
motion over the bank contacts until they reach 
a free trunk. The circuits by which the op 
eration just described are brought about will 
now be more fully explained. 
At the first closure of the contact, 355 the 

release relay 357 was energized through re 
sistance 356 sufficiently to close its contacts 
358, 359 but not strongly enough to operate 
its contacts 363, 364, 365, 366. When the 
armature 360 drops back, the change-over 
relay 362 is energized in a circuit extending 
from the negative pole 360, 361, 359. The 
relay 362 by its contact 36 applies the nega 
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tive pole directly to the relay 357 which now 
closes its contacts 363, 364, 365 and opens its 
contact 366. On the subsequent reclosing of 
the contact 355 a circuit is established which 
extends from the negative pole through 355, 
resistance 368, contact 369, lower winding of 
the two-step slowly-retracting relay 371 con 
tact 372, bank contact 373, brush 322, brush 
control magnet 325 to the positive pole. Due 
to the resistance 368 this current is not sufi 
cient to energize the magnet 325 but the two 
step or marginal relay 371 closes its contacts 
374, 375 and opens its contact 376 without, 
however, affecting its contacts 377, 378,379, 
380. In the pause which now ensues after the 
one numerical impulse has been sent in, the 
change-over relay 362 is deemergized by the 
continued opening of contact, 361. The relay 
362 now closes its contact 381, while opening 
the circuit of the winding 370 at contacts 369, 
372 so that shortly after the closure of the 
contact 381, the contact 376 is closed, whereby 
a circuit is established for the magnet 325 
that extends from the negative pole through 
365, 381, 376, 373, brush 322, magnet 325 to 
the positive pole. The magnet 325 is ener 
gized to release the arresting wheel 21, Fig. 1, 
and close its contact 382 so as to connect the 
winding to the hunting brush 350. The brushes 
322,350, 351, 352, 353 are now advanced by 
means of the worm 17 and spring 18, Fig. 1, 

The two trunk finders 
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at a high speed until the brush 350 encounters 
a test contact, for example 385, which is not 
connected to the negative pole and therefore 
belongs to a free trunk. The magnet 325 is 
then deemergized and its armature arrests the 
wheel 21 by means of the detent 22 and stops 
the brushes. By its contact 386 the magnet 
325 applies the negative pole to the contact 
385 So as to render it engaged. The brush.351 
will now rest upon a bank contact, connected 
through a resistance or winding 386 to the 
positive pole and the top winding 387 of the 
ielay 371 now energizes this relay strongly 
enough to effect the closure of the contacts 
379,377 and the opening of the contacts 380, 
378. The circuit through the winding 387 is 
extended from the negative pole through 365, 
387, 388, 351,386 to the positive pole. The 
i’elease relay 357 is maintained energized by 
a locking circuit extending from the negative 
pole through 365, 381, 375, 356, 357 to the 
positive pole. The calling station is now 
connected through the contacts. 377, 379 and 
through the brushes 352,353 to the free trunk. 
At the end of the connection, the current that 
asses through the winding 386 is interrupted 

by meains hereinafter described to break the 
circuit through the winding 387 and thus de 
energize relay 371. The locking circuit 
through the release relay 357 is now broken 
at contact 375 so that the release relay is de 
energized and closes at contact 366 an ener 
gizing circuit for the magnet 325 that extends. 
froii) the negative pole through 366, off-nor 
mal contact 390, 325 to the positive pole. The 
arresting wheel 21 is now again released by 
the attraction of the armature of the magnet 
325 and the brushes are advanced until they 
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reach their normal position (brush 322 on 
bank contact 373) tact 390 is opened to deenergize the magnet 
325 whose arnature immediately arrests the 
wheel 24 and the brushes that revolved there 
with, if desired an additional arresting 
member like 57, 60 shown in Figs. 3 and 4 
may be used for arresting the brushes at their 
Zero position when they are restored to nor 
mal. This additional arresting member is 
thrown out of engagement with the arresting 
wheel 21 by the ring 39 of the worm when 
the spring 18 of the group selector is fully 
reiensioned. 

It will now be assumed that the calling sub 
Scriber sends in three selecting impulses, in 
stead of one as above. 
The release of the arnature 360 of the line 

relay 354 due to the first selecting impulse 
for interruption of the loop of the calling sta 
tion, and the subsequent closure of the con 
tact 355 results in the closure of the contacts 
374,375 of the relay 371 as hereinbefore de 
scribed. The next relapse of the armature 
360 due to the second interruption or second 
selecting impulse in the calling line results 
in the energization of the brush controlling 

where the off-normal con 
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magnet 325 in a circuit which extends from 
the negative pole through 360, 361, 374, 372, 
373, 322,325 to the positive pole. The arma 
ture of the magnet 325 now releases the brush 
shaft and the brushes are advanced at a high 
speed over the bank contacts until the circuit 
of the magnet 325 is opened again. This oc 
curs when the brush 322 reaches a contact 391 
or 392 which at this time is not connected with 
the negative pole. During the motion of the 
brush 322 from the bank contact, 373 to the 
contacts 391,392 it wipes over an intermediate 
contact 393 which is connected through con 
tact 394 of the change-over relay 362 and con 

5 tact 365 of the release relay 357 to the nega 
tive pole so that the magnet 325 receives cur 
rent from the negative pole through 365, 
394, 393, 322, wire 395 until the brush 322 
leaves the intermediate contact 392. If the 
armature of the magnet 325 should fail to 
relapse fast enough to stop the brushes on the 
bank contact 391 they will be stopped on the 
next bank contact 392. The reaction of the 
condenser 396 on the brush controlling mag 
net 325 will, however, almost invariably make 
the armature of the magnet relapse So fast 
that its detent 313 will seize a tooth of the 
arresting wheel 21 before the brush 322 passes 
the first dead bank contact 391. 
On the closure of the armature contact 355 

of the line relay that follows the relapse of 
the armature 360 due to the second selecting 
impulse the blush-controlling magnet 325 is 
again energized in a circuit extending from 
the negative pote through 360,355, 363, bank 
contact 391, or 392, controlling brush 322, 
Inagnet 325 to the positive pole. The arma 
ttlie of the magnet, now again releases the 
bush shaft and the brushes advance to con 
tact 398 or 399, the magnet 325 being held 
energized during their progress from bank 
contact, 392 to the bank contact 398 by cur 
rent flowing from the negative pole through 
365, 394, intermediate contact 397, brush 322, 
325, to the positive pole. On the relapse of 
the amature 360 due to the third interrup 
tion or third selecting impulse the brush con 
trolling magnet, 325 receives current in a 
circuit extending from the negative pole 
through 360, 361, 364, wire 307, contact 306 
of the change-over relay 362, bank contact 
398, brush 322, wire 395. If the brush 322 
has stopped on the bank contact 399 instead 
of 398, the current through 361, 364, wire 
307 instead of flowing through the relay con 
tact 306, will pass through the bank contact 
399, brush 322 to the magnet 325. The arma 
ture of the controlling magnet 322 now again 
releases the brush shaft and the brushes ad 
vance from contact 398 or 399 past the inter 
mediate contact 300, which is connected 
through contact 394 and 395 to the positive 
pole to the contact. 301 or 302. On the en 
suing retraction of the armature 360 the mag 
net 325 receives another impulse in a circuit 

5 

extending from the negative pole through 
360, 355, 363, wire 308, contact 301, 302, or 
through contact 302 only, if the brush 322 
failed to stop on the contact 301 and only 
stopped on the second short contact 302, 
brush 322, wire 395, magnet 325 to the posi 
tive pole. The armature of the magnet 325 
now again release the brushes and they ad 
vance until the brush 322 reaches contact 
304 or 305. The brushes are not set onto a 
bank contact set 305 which is next to the 
third group g of sets of bank contacts, or on 
a bank contact set 304 which is next but one 
to the first set of bank contacts in the group 
ga. The three selecting impulses having 
been set in, the oscillations of the armature 
360 cease and the slow-acting change-over 
relay 362 allows its armature to drop back. 
If the brushes 322 stopped on the first con 
tact 304 of the two adjacent bank contacts 
304, 305 the brush controlling magnet 325 
is energized by current flowing from the 
negative pole through 309, 304,322, 325 to 
the positive pole. This circuit is broken as 
soon as the brush 322 reaches the bank con 
tact 305, because the connection between the 
adjacent short contact 304,305 is now broken 
by the opening of the relay contact 306. Im 
mediately the brush 322 reaches the bank 
contact 305, the brush controlling magnet 
325 is energized through a circuit that in 
itiates the trunk hunting operation of the 
Selector, this circuit extending from the nega 
tive pole through 365, 381, 376, 310, bank 
contact 305, brush 322, magnet 325 to the 
positive pole. The winding of the magnet 
325 is now connected through contact 382 
and contact 311 of the change-over relay to 
the brush 350 and is held energized through 
a current which flows from the negative pole 
applied to the test contact 312, 313 etc. by 
other selectors which have previously seized 
the corresponding trunks of these contacts. 
When the brush 350 reaches a test contact, 
say 314, that is not connected to the negative 
pole, the circuit through the brush 350 and 
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contacts 311, 382 for the magnet 325 is 
broken so that its armature relapses and ar 
rests the brush shaft, thus stopping the 
brushes on the trunk belonging to the test 
contact 314. The relay 371 is now ener 
gized in a circuit extending from the posi 
tive pole through a resistance. 406, contacts 
403, 520 in the next selector ahead, brush 351, 
contact 388, winding 387, contact 365 to the 
negative pole. The relay 371 extends the 
calling line L through contacts 377, 379 and 
brushes 352, 353 to the next selector ahead 
(Fig. 9) and at contact 375 closes a locking 
circuit for the release relay 357 that extends 
from the negative pole through 365,381,375, 
resistance 356, 357 to the positive pole. 
Another novel feature of the group selec 

tor is the means for preventing the brushes 
from passing beyond the selector group, e.g. 
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group g, when all the trunks in the group 
are engaged. To this end the last test con 
tacts 320, 321, 322 in each group g. g., 9, 
are not multiply connected like the other 
contacts in the same row, but are left en 
tirely unconnected so that when the test 
brush 350 reaches such a contact, the cir 
cuit of the brush controlling magnet 325 
will be broken in any case and the brushes 
thus always stopped on the last trunk. If 
this last trunk is busy the test relay 371 will 
not be sufficiently energized through the re 

such as 406) in the next selector 
ahead, and the calling station will not be con 
nected through but will receive a busy signal. 
The caller will then replace his receiver and 
the relays 354, 357 will be deenergized to 
initiate the restoring operation of the group 
selector which has been already described. 
When the calling line is extended to the 

connector the impulse relay 400 is energized 
by a current flowing from the exchange bat 
tery over the calling line and the impulse 
relay 400 closes its contacts 401, 402 whilst 
opening its contacts 403, 404. The release 
relay 405 is then energized by a current flow 
ing through contact 401, 405, resistance 406 
and at the same time the change-over relay 
408 is short circuited by the connection of 
the negative pole through contacts 409, 402 
through the resistance 407. 

It will first be assumed that the calling 
subscriber desires line No. 11 in the selected 
100 group so that a one tens dialling impulse 
and one units dialling impulse are sent in. 
When the tens dialling impulse is sent in 
the impulse relay 400 lets its armature drop 
back once and then remains energized for 
some time. When the armature of 400 drops 
back the short circuit of the change-over re 
lay 408 is opened at contact 402 so that this 
relay is energized by a current that, flows 
from the negative pole through 409, 408, re 
sistance 407 to the positive pole so that it 
closes its contact 410, 411, 412, 413, 413 and 
opens its contacts 414, 415, 415'. No further 
function is brought about by these contacts 
for the time being, but when the impulse 
relay 400 attracts its armature again, the re 
lay 416 receives a weakly energizing current 
(negative pole, 409, 402, 410, right winding 
of 416, contact 418 of test relay 419, resist 
ance 417, contact 431 of release relay, bank 
contact 432, brush 437, contact 444 of relay 
416, brush setting magnet 461, positive pole) 
and closes its contact 457, 459 but does not. 
shift its other contacts. The current that 
flows through the brush setting magnet 461 
is kept so weak by the resistance 417 and the 
right winding of relay 416 that it does not 
attract its armature. The aforedescribed 
single tens impulse therefore does not give 
rise to any motion of the connector brushes 
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437 to 441 so that the off-normal switch W. 
remains in its normal position. - 
The relay 416 keeps its easily moved con 

tacts 457, 459 closed due to a weak excita 
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tion caused by a current that flows from the 
negative pole through 409, off-normal con 
tact 642, 457, left winding of 416, 418, re 
sistance 417, contact 431, bank contact 433, 
brush 438, 445, brush setting magnet 461 to 
the positive pole. 

In the pause which ensues after the tens 
impulse has been sent in, the change-over 
relay 408 is deemergized due to its being short 
circuited by the contact 402 so that its ar 
mature drops back and an exciting circuit 
for the connecting extending relay 460 is 
closed at contact 414 which extends from the 
negative pole through 414, 426, lower Wind 
ing of 460, resistance 472, contact 459, con 
tact 431, bank contact 432, brush 437, con 
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tact 444, magnet 461 to the positive pole. 
This current through the magnet 461 is only 
strong enough to energize the connection ex 
tending relay 460 which closes its contact 
451, 449. 448, 446, 443, 445 and opens its con 
tacts 452, 450, 447, 442, 444. The relay 460 
closes a locking circuit for itself which ex 
tends from the negative pole through 409, 
423, 448, lower winding of 460.472, 459, 431, 
432',438,445, magnet, 461 to the positive pole, 
but does not cause any movement of the ar 
mature of the brush setting magnet to take place. 
On the units impulse now being sent in 

by the calling station, the impulse relay 400 by 
its contact 404 causes an energization of the 
brush setting magnet 461 by a current that 
flows from the negative pole through 409, 404, 
459, 431, 432', 438, 445, magnet 461 to the 
positive pole and furthermore by a transi 
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tory opening of its contact: 402 the impulse 
relay 400 opens the short circuit of the change 
over relay 408 so that this relay is energized 
and at its contact 413' closes a weak energiz 
ing circuit for the test relay 419 that extends 
from the negative pole through 413,446, wind 
ing 420 to the positive pole and results in 
the closure of the easily moved armature 

10 

contacts 429, 430 of the test relay but causes . 
no operation of its other contacts. 
In consequence of its one excitation the 

brush setting magnet 461 allows the connector 
brushes 437 to 441 to progress one short step 
so that they come to rest on the bank contact 
set of the desired line No. 11. When the 
changeover relay is now again short circuited 
at contact 402 of the impulse relay after the 
One init impulse has been sent in and allows 
its arrnature to drop back, a test potential is 
applied from the negative pole through con 
tact 414, 430, top winding or test relay 419 
to the test brush 439. If the desired line is 
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closed but the other contacts of the test relay 
are not operated so that a busy signal current 
is applied to the wire 480 that leads to the 
calling station over the following parts: 
Busy signal producer 481, contact 415, 429, 
428,451. The caller hears the busy signal 
and hangs up the receiver, whereby theim 
pulse relay 400 is permanently deemergized so 
as to permanently short circuit the release re 
lay 405 by its contact 403. The release relay 
405 then closes at its contact 409 a brush re 
storing circuit which extends from the nega 
tive pole through 409, contact 464 of the off 
normal brush, brush setting magnet 461 to 
the positive pole and remains closed until the 
connector brushes reach their zero or normal 
position where the brush restoring circuit 
through the brush setting magnet 461 is 
opened to deemergize this magnet. The lat 
ter allows its armature to drop back so that 
its detent drops into a gap in the brush airest 
ing wheel and arrests the brushes in their Zero 
position. To increase the certainty with 
which the brushes are stopped in their nor 
mal position at each restoration of the 
brushes a safety stop like 57 Figs. 3 and 4 
can be provided which engages with the 
brush arresting wheel sometime before the 
brushes reach their normal position and 
stops them when they reach this position. 
immediately afterwards the said stop 57.60 
is lifted out of engagement, with the arresting 
wheel by the disk 39, Fig. 2, at the right end 
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of the driving worm 17 shortly before this 
worm has completely retensioned the driving 
spring 18. 

it will now be assumed that the calling sta 
tion after being extended to the connector only 
sends in a single tens impulse and then aban 
dons the connection. In such a case the sin 
gle oscillation of the armature of the impulse 
relay 400 which ensues after the calling line 
has been extended to the connector and the 
impulse relay 400 and the release relay 405 
have been energized, causes the changeover 
relay 408 to be energized and to be deemer 
gized shortly afterwards due to its short cir 
cuit by the contact, 402. Whilst the change 
over relay 408 is still energized the marginal 
relay 416 is weakly energized by a current 
that flows from the negative pole thi'ough 
409, 402, 410, right winding of 416, 418, 417, 
431, 432, 437, 444, 461 to the positive pole. 
The brush setting magnet 461 is now energized 
by this weak current, but when the calling sta 
tion hangs up the release relay 405 is deemer 
gized later than the impulse relay and then 
the brush setting magnet 46i is energized by 
strong energizing current that flows from the 
negative pole through 409, 404, 459, 481, 
432, 437, 444, 461 to the positive pole. As 
soon as the selector brushes leave their Zero 
position, the brush setting magnet is kept ent 
ergized through the oft-normal contact 46: 
and the contact 409 of the release relay until 

the brushes reach their zero position in which 
the energizing current of the magnet 461 is 
opened at the off-normal contact 464. 

it will now be assumed that the calling 
station abandons the connection after it has 
been extended to the connector but before it 
sends in a tens Selecting impulse. In such a 
case the change-over relay 408 is energized by 
the opening of its short circuit at contact 402 
during the oscillation of the armature of the 
impulse relay which ensues after the ener 
gization of the impulse relay 400 and the 
i'elease relay 405 at the moment when the 
wanted line is connected through. The said 
energization of the change-over relay 408 is, 
however, not followed by any further opera 
tion. By the short circuiting of the release 
relay 405 at contact 403, this relay is de 
energized and then the change-over relay 408 
is also deemergized by the opening of its cir 
cuit at contact 409. 

It will now be assumed that the calling 
station selects line No. 35 in the Selected hin 
dred. 
When the calling line is connected through 

to the connector the i'elays 400 and 405 are 
energized in the manner alreadv described. 
IDuring the first 'elapse of the impulse relay 
armature caused by the first tens impulse the 
change-over relay 408 is also energized in the 
manner already described and on the ensuing 
attraction of the armature of the impulse 
relay 400 the marginal relay 416 is weakly 
energized. During the relapse of the in 
prise relay armature caused by the Second 
tens impulse the brush setting magnet 461 
receives a strong exciting impulse that ex 
tends from the negative pole through 409, 
404, 459, 431,432, 437, 444, magnet 461 to the 
positive pole. The al'mature of the magnet 
461 now releases the brush carrier and the 
brushes of the connector are rotated forward 
until the magnet is deemergized. This hap 
pens when the tens controlling brush 43 
reaches the intermediate contact 484 located 
half way to the end of the first group of ten 
bank contact sets, because as long as the brush 
437 wipes on the bank contact 483, the mag 
net 461 is kept energized by a current that 
flows from the negative pole through contact 
413 of the change-over relay, bank contact 
483, 437, 444, 461 to the positive pole. Dur 
ing the attraction of the armature of the im pulse relay 400 that corresponds to the Sec 
ond tens impulse the brush controlling mag 
net 461 receives another energizing impulse 
that flows from the negative pole through 
409, 402, 411, 487, 437, 444,461 to the posi 
tive pole. The armature of the brush control 
ling magnet now remains energized by a 
current that flows through 413. 485,437, 444, 
461 and only relapses to stop the brushes 
when the tens controlling brush 437 reaches 
the bank contact 486 which at this moment 
is dead. It is thus seen that during the OS 
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cillation of the impulse relay armature 
which corresponds to the second tens impulse 
the selector brushes are forwarded to execute 
two half steps of a long step which blings 
them up to contact 486. 

During the oscillation of the impulse relay 
caused by the third tens impulse, potential 
is now applied first through 404, 413 to the 
contacts, 486, 487 and then through 402,411 
to the contacts 489, 489 whereby the magnet 
461 is caused to allow the connector brushes 
to advance first to bank contact 489 and then 
to bank contact 491. IDuring the wiping of 
the brush 437 along the bank contact 487, the 
magnet 461 receives current from the nega 
tive pole through 409, 404, 487 and while the 
brush 437 wipes along the contacts 488 and 
490 the magnet receives current from the 
negative pole through 43, 488. The bank 
contact 491 is the second last bank contact 
in the second tens group of bank contact set 
and before the units impulses come in the 
brush 43 must be resting upon the last bank 
contact 492 to be prepared for the unit Se 
lecting function. For this reason the magnet 
461 receives an impulse during the pause be 
tween the tens and units impulses during 
which the change-over relay 408 relapses. 
This impulse is independent of the tens in 
pulses and flows from the negative pole 
through 415,491,437. 444, 461 to the positive 
pole and causes the magnet 461 to allow the 
brushes to advance to contact 492. 
The provision of two brush stepping con 

tacts 484, 484 . . . 486, 487 . . . 489 489 
etc. instead of only a single contact between 
each two adjacent brush advancing contacts 
like 483, 485 . . . 485, 486 etc. is made to en 
hance the certainty with which the brushes 
that rotated at a high speed are stopped at 
each stopping position. If the brushes fail 
to stop at the first brush stopping contact 
they are always sure to stop on the Second 
brush stopping contact and if at the end of 
a tens groups of bank contact Set, they stop at 
the first (491) instead of the second (492) 
brush stopping contact they are caused to 
advance as described to the second brush 
stopping contact 492 when the change over 
relay 408 relapses at the end of the series of 
tens impulses in question. 
The operations that occur in the setting of 

the brushes onto line No. 35 in the said 100 
have been described up to the point where the 
brushes are set, onto the set of bank contacts 
that is located before the first bank contact 
set of the third tens group of bank contact 
sets. 
When the changeover relay 408 relapses the 

relay 460 is energized by current that flows 
from the negative pole through 414, 426, bot 
tom winding of relay 460, oft-normal contact 
471 to the positive pole. The relay 460 
closes a locking circuit for itself for the time 
being which extends from the negative pole 
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through 409, 423,448,471 to the positive pole. 
After the energization of the relay 406 and 
during the energization of the change-Over 
relay 408 that happens during the first units 
impulse, the test relay 419 is also weakly 
energized and to close its contacts 429, 480 
by current that flows from the negative pole 
through 413,446, winding 420 to the positive 
pole. 
At the first relapse of the impulse relay 

armature that corresponds to the first units 
impulse the commutating relay 465 is ener 
gized by a current that flows from the nega 
tive pole through 409, 404, 494, 466, left Wind 
ing of relay 465, wire 495, bank contact 496, 
units controlling brush 438, 445, brush set 
ting magnet 461 to the positive pole. The 
current in this circuit, due to the resistance of 
the winding of the commutating relay, is too 
weak to energize the magnet 461. The Com 
mutating relay 465 first closes at contact 467 
a locking circuit for itself that extends from 
the negative pole through 413,467, left Wind 
ing of 465 and winding of magnet 461, which 
latter is now connected through contact 469 
to the contact. 402 of the impulse relay. 
When the closure of the contact 402 of the 
impulse relay 400 that corresponds to the first 
units in pulse is effected, the magnet 461 re 
ceives current directly from the negative pole 
through 409, 402,469, 495, 496, 438 so that it 
attracts its armature and allows the brushes 
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to advance to the next units control contact 
49 which at this moment is not connected to 
the battery. The commutating relay 465 
now keeps itself energized during the closure 
of the contact 402 of the impulse relay, but 
during the relapse of the impulse relay that 
corresponds to the Second units impulse, the 
commutating relay 465 is deemergized so that 
at the attraction of the armature of the im 
pulse relay 400 that corresponds to the sec 
ond units impulse the magnet 461 is again 
fully energized by current that flows from 
the negative pole through 409, 402,494, 470, 
501, 497, 438,443, 461 to the positive pole and 
causes the brushes of the connector to be ad 
vanced to the bank contact. 498. In this man 
ner the connector brushes are caused to ad 
vance one step during each to and fro move 
ment of the impulse relay armature so that 
the brushes rest. On the bank contact sets of 
line No. 35 after the fifth units impulse. 

} t is to be noted that the windings of the 
commutating relay ai'e arranged to counter 
act together so that the armature of the com 
mutating relay is not held by current that 
may flow from the positive pole to its right 
winding contact 467, left winding 467, 413 to 
the negative pole. 
When the brushes have been sent onto the 

bank contact set of the desired line of the 
manner described and a certain time after 
the sending in of the units impulses have re 
lapsed, the change-Over relay drops back and 
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applies a test potential to the top winding of 
the test relay 419 over the following part: 
negative pole, 14, 430, top winding of relay 
419. If the selected line is busy no strength 
ening of the excitation of the test relay takes 
place so that it does not operate any of its con 
tacts in addition to its contacts 429, 430 which 
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were previously closed. A busy signal cur 
rent is then applied to the wire 480 over the 
following part: busy signal producer 481, 
415, 429, 428,451, 480. The alternating busy 
signal current passes through the condenser 
510 to the calling station where it produces 
an audible signal. The calling station then 
hangs up, where the impulse relay 400 is de 
energized and the connector is restored to its 
Zero or normal position in the manner al 
ready described. 

If the selected line is free the test relay 419 
is strongly energized by the application of 
the test potential to its top winding as de 
scribed and it closes its contact 422,424, 418, 
427 while opening its contacts 423, 418,426. 
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428. By the closure of the contact 422 a busy 
potential is applied with the test contacts of 
the selected line. By the closure of the con 
tacts 424 the resistance 417 is cut out of the 
circuit of the relay 416 whose previously 
closed weak locking circuit (negative pole, 
409, 462, 467 or negative pole 412,457, left 
winding of 416, 418, resistance 417, 431, 432, 
438,445, 461, positive pole) was opened when 
the brush 438 left the first bank contact 
432, so that a new circuit by which the 
relay 416 is fully energized is prepared 
which is closed by contact 443 of relay 460 
when the selected subscriber responds. At 
contact 426 the locking circuit of relay 460 
is opened before the contact 424 is closed. 
At contact 428 the busy signal current is cut 
off. At contacts 425,427 the ringing cur 
rent is applied to the selecting subscriber, 
this current flowing periodically from the 
ringing current machine 511 through the 
common ringing interrupter and the con 
mon condenser 513 and through 433,452,427, 
brush 451, selected subscriber's station back to 
the other brush 440, 425, 447, common con 
denser 515 to earth. In the intervals between 
the ringing currents, the exchange battery is 
applied through the common interrupter 516 

60 

and the relay 460 to the selected line (516, 
415, top winding of 460, 426, 441, wanted 
station, 440, 418, lower winding of 460, 471, 
positive pole). When the wanted station 
responds, the relay 460 is energized and at its 
contacts 451, 448 connects the calling station 
through to the selected station. At the same 
time the relay 460 closes at its contact 443 a 
strong exciting circuit for the back release 
and switching relay 416 that extends from 
the negative pole through 409, 422,443, right 
winding of 416, 424 to the positive pole. 
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The relay 416 closes a locking circuit for it 
self that extends from the negative pole 
through 463, 454, right winding of 416, 458 
to the positive pole. 
When the selected subscriber hangs up at 

the end of the conversation, the release 405 
is deenergized by a short circuit that is 
formed by the direct connection of the nega 
tive pole to the right end of the winding of 
the release relay 405 in the following man 
ner: negative pole, 409, 422, 442, 456. The 
release relay at its contact 409 now opens the 
locking circuit of the test relay 419 so that 
its armature relapses. At contact 409 the 
release relay closes a restoring circuit for the 
connector magnet 461 which now releases the 
connector brushes and, if they are not pre 
viously stopped by a mechanical stop like 57, 
Figs. 3, 4, arrests them again in their zero 
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position where the magnet 461 is deenergized 
again by the opening of the off-normal con 
tact 464. 
When the brushes reach their zero posi 

tions the locking circuit (negative pole, 463, 

85 

457, right winding of 416,458, positive pole) 
of the relay 416 is opened. 
By the aforesaid short circuiting of the 

Winding 405 of the release relay, this relay 
is only partly deenergized. It is maintained 
slightly energized by a second winding 522 
due to a current that flows from the positive 
pole through 522. 521, brush 351 of the group 
selector 388, 387, 365 to the negative pole. 
Although this current is sufficient to keep the 
contact 521 of the release relay of the con 
nector energized, it does not suffice to hold 
any of the contacts of the test relay 371 of 
the group selector in their operated position 
so that the contacts of this relay relapse 
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whereby the release relay 357 is deenergized 
by the opening of the contact 375. The de 
energization of the relay 357 results in the 
restoration of the group selector, Fig. 8, in 
the manner already described and by the 

05 

opening of its contact 365 the winding 522 of 
the release relay in the connector is also de 
prived of current so that the release relay of 
the connector now opens its contact 521 and 
closes its contact 520. All the parts of the 

O 

group selector and connector are now restored 
to their normal position. 
By the energization of the release relay 

357, the circuit of the connector extending 
relay 126 of the line finder is broken at con 
tact 300 so that this relay allows its armature 

5 

to relapse. The brushes of the line finder 
are not moved at this time so that if the line 
on which they are set immediately calls again, 
it will be extended to the group Selector 
through brushes 113 to 116 without any move 
ment of the latter taking place. 
The selector driving shaft which is separate 

from the brush carrier may be driven by a 
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motor individual to each brush carrier or by 
a driving shaft which is common to the brush 
carriers of the group of selectors or to all the 
switches in the exchange. 
A motor which is common to all the 

switches or to a group of them may bear 
ranged to be started only whenever a switch 
driving worm 17 leaves its normal position 
The motor may also drive all the signalling 
devices such as a ringing current generator, 
a busy signal producer, ringing current intel'- 
rupter etc. 

ls 

I claim: 
1. In combination, a subscriber's line, an 

impulse transmitter for sending impulses 
over said line, a plurality of switches for 
extending said line, each switch including a 

20 

brush carrier adapted to execute steps of dif 
ferent lengths, a constantly rotating drive 
shaft, a spring for storing energy from said 
drive shaft, and means for releasing the 
stored energy to operate said carrier in Syn 
chronism with impulses transmitted over said 
line. 

2. In combination, a subscriber's line, an 
impulse transmitter for sending impulses 
over said line, a plurality of switches for ex 
tending said line, each switch including a 
brush carrier adapted to execute steps of dif 
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ferent lengths, a constantly rotating drive 
shaft, a spring for storing energy from said 
drive shaft, a brush setting magnet for re 
leasing the stored energy to allow said car 
rier to be operated in synchronism with the 
impulses transmitted over the line. 

3. In an automatic switch, a brush carrier, 
means for moving said carrier in steps of dif 
ferent lengths comprising a constantly rotat 
ing power shaft, a screw threaded coupling 
member, means for coupling said member to 
said shaft to move said member and said car 
rier togethel', means for positively arresting 
the movement of said carrier and for there 
upon causing said screw threaded member to 
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be moved in a reverse direction, and a spring 
member for storing energy due to the reverse 
movement of said screw threaded member. 

4. In an automatic switch, a brush carrier, 
a constantly rotating power shaft, a spring 
for controlling the initial movement of said 
carrier, a screw threaded member for con 
trolling the subsequent movement of said car 
rier independently of Said spring, means re 
sponsive to the initial movement of said car 
rier for coupling said screw threaded mem 
ber to said shaft, means for positively arrest 
ing said carrier to reverse the direction of 
movement of said screw threaded member 
whereby said carrier is uncoupled from said 
shaft. 

5. In an automatic switch, a rotating power 
shaft, a brush carrier normally uncoupled 
from said shaft, means for coupling said 
carrier to said shaft, means for positively 
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arresting said carrier while said shaft is ro- 65 
tating, and means responsive to said alrest 
ing for uncoupling the carrier from the 
shaft. 

6. In an automatic switch, a constantly ro- ? 
tating power shaft, a brush carrier, means 70 
for coupling said carrier to said shaft includ 
ing a member adapted to be moved in One di 
rection with said carrier under control of 
said shaft, means for causing a reverse move 
ment of said member independently of the 75 
movement of the carrier and a spring adapt 
ed to be tensioned by the reverse movement 
of said member for uncoupling said carrier 
from said shaft. -- 

7. An automatic switch, a brush carrier 8 
adapted to execute steps of different lengths, 
an electromechanically controlled detent for 
arresting said carrier in an advance posi 
tion, means comprising a constantly rotating 
power shaft and a spring storing means for 
advancing said carrier and for restoring said 
carrier to normal position. - 

8. An automatic switch comprising a brush 
carrier, a rotary power shaft, means for cou 
pling said carrier to said shaft to cause said 
carrier to execute continuous steps of differ 
ent lengths, and a magnet for positively ar 
resting the carrier at the end of each step. 

9. An automatic switch comprising a brush 
carrier, a power shaft, means for coupling 
said shaft to said carrier to allow said car 
rier to execute steps of different lengths, a 
brush controlling magnet for controlling the 
lengths of said steps and for allowing said 
carrier to be restored to normal under control 
of said shaft, a mechanical detent for stop 
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ping said carrier in its normal position. 
10. In an automatic switch, a brush carrier, 

a power shaft, means comprising a worn 
driving member for coupling said shaft to 
said carrier to allow said carrier to execute 
steps of different lengths, a brush controlling 
magnet for controlling the lengths of said 
steps and for allowing said carrier to be re 
stored to normal under control of said shaft, 
a mechanical detent for stopping said carrier 
in its normal position, said mechanical de 
tent being adapted to be moved from its brush 
stopping position by said worm driving mem 
ber. . . . 

11. In combination, an automatic switch 
having a brush carrier, a constant speed 
power shaft, means for coupling said shaft to 
said carrier and a regulator for controlling 
the speed of said carrier while it is coupled to 
said shaft. 

12. In combination, an automatic switch 
having a brush carrier, a constant speed 
power shaft, means comprising a screw 
threaded member and a spring for coupling 
said shaft to said carrier and a centrifugal 
governor for regulating the speed of said car 
rier while it is coupled to said shaft. 
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13. In an automatic switch, a brush carrier, 
a constantly operating power shaft for said 
carrier, means for coupling said carrier to 
said shaft, means comprising a spring for 
giving said carrier a preliminary movement 
and for effecting the coupling of said shaft 
in carrier whereby said carrier is rotated from 
said shaft independently of said spring. 

14. In an automatic switch, a brush car 
rier, a constantly operating power shaft, 
means comprising a screw threaded member 
for advancing said carrier from normal posi 
tion under control of the power from said 
shaft, and means for advancing said carrier 
to normal position comprising a spring which 
is tensioned only after said carrier has been 
in an advance position away from normal. 

15. In a power driven switch, power driven 
brushes that respond in continuous motions 
to impulses in the rhythm in which they are 
sent from an impulse producer, a brush stop 
ping arrangement by which the brushes are 
held between bank contact groups in any one 
of a plurality of positions, and a correcting 
arrangement for moving the brushes from 
any incorrect position to a correct position 
for an ensuing selecting operation. 

16. In a switch to whose wipers a torque is 
applied which moves them in long steps in re 
sponse to liberations of the wiper shaft per 
formed by the armature of an electro-magnet 
that receives current impulses through con 
tacts whose positions indicate the points of 
the switch bank at which the wipers are to be 
arrested, a set of said indicating contacts at 
the beginning and another set at approxi 
mately the middle of each long step around 
the contact bank, circuit arrangements for 
applying potential to said sets of indicating 
contacts alternately in accordance with 
dialling impulses sent to the switch whereby 
the wipers are liberated so that they execute 
long steps, and further circuit arrangements 
by which the said electromagnet receives an 
impulse to cause it to allow the wipers to move 
to the last contact of a set of indicating con 

tacts located at the beginning of a long step 
whenever they have been stopped at the end 
of a dialling operation on an indicating con 
tact located before the last one of the set. 

17. In a power driven selector, sets of bank 
contacts distributed in the contact bank, a 
brush driven over said sets of bank contacts 
and other contacts placed between said sets, 
a brush stopping magnet whose circuit is con 
trolled by said brush and said contacts, and 
means for causing said brush to move from 
any bank contact of a set on which it may 
have stopped to the last contact of said set 
when a pause ensues between series of 
numerical impulses that affect said stopping 
magnet. 

18. In a power driven selector, sets of bank 
contacts distributed in the contact bank, a 
brush driven over said sets of bank contacts 
and other contacts placed between said sets, 
a brush stopping magnet whose circuit is 
controlled by said brush and said contacts, 
and a further brush through which, when a 
pause ensues between series of numerical im 
pulses, said stopping magnet is energized to 
allow the selector brushes to move from any 
position in which they may have stopped to a 
position in which they are ready to respond 
correctly to the next series of numerical im pulses. 

19. In a high speed switch for automatic 
telephone systems, a brush carrier, a con 
stantly operating power shaft, means for 
transmitting power from said shaft to said 
carrier comprising a worm wheel fastened to 
said carrier, a slidable and rotatable worm 
cooperating with the worm on said wheel, 
means for positively arresting said carrier 
while it is effectively coupled to said shaft, 
said slidable worm serving when the carrier 
is arrested to store energy from said shaft to 
be used for driving the carrier for a subse 
quent movement thereof. 
In testimony whereof I have affixed my 

signature. 
FRETZ ALDENDORFF. 
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