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ITED STATES PATENT OFFICE.

JOSEF PETICKY, OF KUNIGLICHE WEINBERGE, NEAR PRAGUE, AUSTRIA-HUNGARY.

AU"TOMATIC ‘TELEPHONE-EXCHANGE SYSTEM.

1,053,864.

To all whom it may concern: _

Be it known that I, Joser PETICKY, 2 sub-
ject-of the Emperor. of ‘Austria-Hungary,
and resident of Kénigliche Weinberge, near
Prague,: Austria-Hungary, - have invented
certain new -and  useful -Improvements in
Automatic Telephone-Exchange Systems, of
which the following is a specification.

-This invention relates to automatic tele-
phone exchanges, and its principal object
1s to improve and simplify the same.

In the drawings: Figure 1 shows a view
from the back of the subscriber’s call ap-
paratus, certain parts to this apparatus be-

5 Ing broken away so as to increase the clear-

ness of the figure. Fig. 2 shows a side ele-
vation of Fig. 1. Iig. 3 is a front elevation
view of the entire apparatus. Figs. 4 to 16
show details of the subscriber’s call ﬂ})-
paratus. Fig. 17 is a side elevation of the
exchange apparatus. Tig. 18 is the corre-
sponding top plan view. Figs. 19 to23show
detail* views of this apparatus.- Fig. 24
shows a side elevation view of one of the
intermediary switch apparatus. Fig. 25 is
a top plan view of the same, the upper electro-
magnet being removed. Figs. 26 to 33 show
details appertaining thereto. TFig. 34 is a
top plan view of the connecting-up appa-
ratus, while Figs. 35 to 42 show details of
the same. Tig. 43 shows a scheme for con-
necting up the various contacts and electro-
magnets of the automatic telephone. system.
Fig. 48 shows an extension of circuit dia-
Figs. 44 and 44*
together show the repartition of groups.
In the present form of embodiment of this
invention the subscriber’s call apparatus,:the
exchange apparatus, the intermegiate switch
apparatus, and the connecting-up apparatus,
are constructed in the. following manner:
The subscriber’s call apparatus FFigs. 1 to
16) comprises the: stationary :circular disk
301 (Figs. 1, 2, 4, 7) on which are arranged
two groups 351,-253, of contacts which are
insulated from-each other. 'The first group
351, comprised eleven, the second group, 353,
ten contacts; the two groups of contacts are
connected with each other by means of elec-
tric conductors. - Arranged along the groups
of contacts and behind tﬁe?disk-aol, is a com-
mon' contact bar-850 (Fig. 4).- .The electric
connection between the contacts 351 and 353

Specification of Letters Patent.

Patented Feb. 18,1913.

- AppHcation filed June 24, 1909. Serial No. 304,178.

respectively, and the contact bar 350, is
effected by four pairs of sliding contacts 352
(Figs. 1, 4-7), which are arranged on bent
levers 302, 303, 304, 305, (Figs. 1, 5, 6, 9,
10), which are rotated in the direction of the
arrow II (Fig. 1) by a clock work 308, (Fig.
2) through the medium of the arms 306 and
the common shaft 307. Each of the said
bent levers 302 to 303, as well as the sliding
contacts thereof, 352, are supplied with a
helicoidal spring 309 on the circumference
of the disk 301. Mounted on the arm 306,
and positioned toward the center of the ap-
paratus is a spring 310 which is provided
with a tooth 310" (Figs. 9 and 10), and al-
lows at a given moment the desired bent
lever 302—305, to keep its retracted position.
The radial arms of the bent levers which are
})rovided with the pin 311, are of different
ength and have such dimensions that each
of the pins 11 during the rotation of the
arms 306. reaches one of the four rows of
holes 312, 313, 314, 313, provided in the
plate 250. These holes are intended to re-
ceive the contact pegs or plugs 316, 317, 318,
319 (Figs. 1-3; 6-8). They are desig-
nated by the numerals 0 to 9 on the outside
of the glnte (Figs. 3 to 8), the holes 312 be-
ing madeto correspond to the thousands, the
holes 313 to the hundreds, the holes 314 to
the tens, and the holes 315 to the units of
the number to be called so that the said plate
allows of any number being composed be-
tween 0 and 9999, Each of said contact
plugs or pegs 316 to 319, is intended to
cobperate with one row of holes, the pegs
310 being intended for the row 312, the pegs
317 for the row 3813, and so on. The four
contact pegs are suspended from the appa-
ratus by means of cords (Fig. 3), and their
free ends project into the apparatus (Ifig.
2) when they have been introti)uced into the
desired holes. They form in this manner
abutments for the pins 311.

If during the rotation of the shaft 307 in
the direction of the arrow II, the pin 311
for instance of the longest lever 302, strikes
against the pegs 316 which is intended to
coGperate therewith, the bent lever 302 con-
trolled by said pin 311 is shifted in the
direction of the arrow II, and the slide con-
tacts 8352 are removed from the circumfer-
ence of the disk. By this movement, the
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sliding contacts 352 which are arranged on
the lower: part of the bent lever.302, are
raised, jand ‘slide ‘along the ‘incline of the
tooth 310’, consequently pushing aside this
tooth.as well .as (th

ries.it. “The spring 310 is thus tensioiied.and
as soon-as.the sliding. contacts 352 have ar-
rived at the'upper surface of the tooth 310’,
the spring 310 suddenly: returns into its
initial position, as the upper surface of the
tooth- 810" slides under the 'surface -of the
sliding contacts 352. It results, therefrom,
that the shding contacts -are held 1in their
raised position and' continue their ‘motion

-in this position.

As shown by Fig. 1, a metal sheet 320 is
secured to the framework of the apparatus
on the left hand side of the. disk 301, and
this metal sheet is provided with an incline,
that is to say, that the metal sheet 320 is
bent so as'to form an incline, the lower part
of which is directed toward the framework
of the apparatus. As soon as the upper part
of the spring 310 arrives at this metal plate
and on the upper surface of the latter, the
spring 310 slides along the aforesaid incline
of the metal plate 320 (Fig. 10, the direc-
tion indicated by the arrow IV), and is thus
held under tension until the tooth 310" leaves
the plane of the sliding contacts 352, thus
allov ing the latter to return zuddenly into
their starting position or posiiion of rest
under the action of the spring 309, and the
spring 310 leaves then the incline of the
metal sheet 320 (that is to say the lower part
thereof according to Ifig. 1), and returns
into its starting position. The upper peg
316 raises the arm 302, and the peg 317 the
arm 803, that is to say that the sliding con-
tacts 852 of the lévers 302, 303, slide. on the
contacts 351 until they are raised by the
Eevs 316 to 319 inserted into a deteriined

ole of the rows 312, 313, 314, 315. If the
peg ‘316 .has been introduced for instance
into the first hole designated by 0, the slid-
ing contacts 352 pass over the first contact
of the group 853, and are then raised before
they have time to come into contact with the
following contact 353;-they continue after-
ward their motion in this raised position.
If -on the contrary, the peg 316 has been
inserted in the fifth hole of the row 312, the
contacts 352 (Figs. 1, 6, 8) slide.only on the
five first contacts 853, are therefore raised,
and continue. their ‘motion in this.raised po-
sition. - The same operation is repeated with
the bent levers 303 and-304; and the pegs 317
and 818. ‘The bent lever 305 (Fig. 1), works
in’a similar manner, and- the sole difference
existing in its construction consists in that
this lever is: directed’ in-the opposite direc-
tion to the other bent lever, so that its slid-
ing contacts 352 slide exclusively on the con-
tacts 351 (Fig. 7).=: 1t is easily seen that the
hole which has received one of the pegs cor-

ho sprin% 310, which car-.

1,058,864

responds to a contact closed in a suitable
manner.

- The starting of the subscriber’s call is car-
ried out by means of a starting lever 125
(Figs. 1, 2, 3) which is connected through
‘the medium of a transmission gear with a
clock motion 308, and carries a bent arm
126 (Fig. 2). Mounted on the shaft of said
lever 125 is a bent lever 127 (Figs. 1, 2), the
shorter arm of which carries at 1ts lower end
an abutting tenon 128, one of the sides of
which has been flat, by means of a file and
against which the arm 126 strikes when the
lever 125 is lowered (Fig. 3). Positioned
between the arm 126 and the longer arm of
lever 127 is the tenon 129 of a bar 130 which
oscillates on a pivet and the opposite end of
which is bent at right angles and applies
itself against the abutinent 131 of an arm
132 which is rigidly connected with the
shaft 307, and consequently with the arm
306. When the lever 125 is pushed down-
ward in the direction of the arrow V (Figs.
1 and 3), its arm 126 strikes against the
tenon 128 and causes the shorter arm of
lever 127 to move downward until its exten-
sion strikes against the stationary pin 133,
secured to the framework of the apparatus.
At the same time, the longer arm of the
lever 127, and the tenon 129, have caused the
bar 130, to oscillate in the direction indi-
cated by the arrow VI so as to set free the
abutment 131. Thereafter the apparatus
provided at the telephone apparatus of the
subscriber is adapted to move under the in-
fluence of the clock work 308, and as a mat-
ter of fact, begins to move. The rod 125 is
then set free and returns into its starting
position shown by Ifig. 8. When the arms
306 have nearly accomplished an entire
revolution, an abutment 134 secured to one
of the arms 306 strikes against a stop device,
the complete description of which will be
given later on, and which is shown by Figs.
2, 11, and 12. When the retarding effect of
this stopping device has been' removed, the
apparatus continues moving on a short dis-
tance until it arrives again in its starting
or zero position. Once the nrm 126 strikes
again agninst the tenon 129, it carries it
with it in its motion as well as the arm of
the lever 127, and the bar 130 so that the
latter arrives again in the path of motion
of the abutment 131, and finally stops the
arm 132 after an entire revolution has been
accomplished. The above mentioned stop-
ping device (Figs. 1,11, and 12), is intended
to give the parts of the apparatus the posi-
tion which they must have so that the con-
versation might take place between the sub-
scribers. Tt comprises a sticrup 133 (Fig.
12) provided on the inner surface of the
front covering plate and adapted to move
around the pivot 136, this stirrup carrying a

pin 137 and projecting hook 138, and being i
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controlled by a tractional spring' 251. When
the. said ‘members occupy. their position of
rest,- the: hook +138 is indicated by a hook
139, which is connected with the lever 140 of
the telephone receiver and carries beyond its
point:of- oscillation: 252 an: abutment 141.
The arm' 142 keyed on the shaft:307 carries
an abutting pin:143. B

In the position of zero, or position of rest,
all the members described above occupy the
position 'shown by: Fig::1.: As soon as the
meémber ‘representing the number of the sub-
scriber -to-be called has been composed; and
after the apparatus annexed to the telephone
apparatus:of ‘the subscriber has nearly nc-
complished, as explained above, a complete
revolution; the abutment 134 strikes against
the pin 137 (Fig. 11), thus causing the mo-
mentaneous stopping of the apparatus. In
this position, the telephonic conversation
can -take place.

If at this moment the subscriber who
calls upon another one removes the tele-
])hone receiver 233 from the hook 140, the
atteris caused by the springs controlling
it, to rise and thus cause the Rooks 139 and
138 (Fig. 11) .to engage each other. When
at the end of the conversation, the tele-
phone receiver is again put on its hook, its
weight causes the lever 140 to be lowered
again and causes the stirrup 135 to move
again in the direction indicated by the ar-
row VII, SFig. 12). The pins 134, 137, are
consequently removed from each other and
the apparatus is again set free and can con-
tinue its radial motion. The pin 143 strikes
then against the abutment 141, thus doing
away with the mutual engagement between
the hooks 138, 139, and producing the lib-
eration of the stirrup 135, so that all the
members. of the apparatus can return into
their position of rest, shown by Fig. 1.

The shaft 307, together with the arms 306,
142, 132, therefore continues still a little.its
motion until the tenon 131, as already stated,
strikes ngninst the end of the balance benn
130, - .. ' ' ’ :

80,-81, 82, 83, are spring contacts pro-
vided-in the apparatus annexed to the-tele-
>hone apparatus of the subscriber (Fig. 1).
‘he contacts 81, 82, 83, are insulated from
each other, and secured to the plate of the
apparatus. - The contacts 80,81, 82, are
formed “by- three, ‘or rather four, springs,

5 the spring contact 82 being closed 1n the po-

sition of rest, while the contacts 80 and 81

are open. - These spring contacts are formed:

by a-central spring 80" (Fig. 13), which is
provided on:its'left side' with two pins 254,
235, opposite which are two springs carry-
ing ench a.pin. Arranged on the right side
of the spring 80”in a pin 256 opposite which
is the contact spring 257 which in turn car-
ries'a pinv-As rea(ﬁly seen, these pins form

the contacts 80-and 81 'which in ‘their nor-

¢ ]

mal position are open and the contact 82
which under normal conditions is closed.

Secured to one of the arms 306 is a cer-
tain number of extensions 144, 145, which
are bent in a suitable manner, and the object
of which is to close or to open at a given
moment the spring contacts 81, 82, 83. A
moment before the apparatus in the course
of its rotary motion stops in the position in
which the conversation can take place, the
extension 144 touches the springs of the con-
tact 81 and closes this contact for a moment
(Fig 14). A moment later, the said con-
tact is.again open and the apparatus stops,
(Fig. 11).

When the apparatus after the conclusion
of the conversation, has begun its motion,
the second extension 145 touches the springs
of the contact 80, closes the latter during a
moment (Fig. 15), and opens it again an
instant later.

During the continuation of the motion of
the apparatus, the third extension finally
enters into action, closing with its curved
surfaces in a suitable manner the contacts
80 and 81 (Iig. 16), and opening at the
same time the contact 82, these contacts be-
ing again set free n moment later. The ap-
paratus finally stops definitely. ;

The contacts 83 (Fig. 1) are formed by
two contact springs which when occupying
their posttion of rest, are applied against
one another by an extension 147 (Fig. 1)
which is secured to the arm 306 and are thus
closed.

As soon as the apparatus begins to leave
this position of rest, the extension 147 leaves
the spring 83 which under the influence of
its ellx)lsticitv, produces the opening of the
contact, and this opening is maintained un-
til the apparatus after having nearly en-
tirely accomplished its revolution, arrives
in the position in which the conversation
takes place. At this moment, the extension
147 again engages the spring 83 and thus
produces the closing of the contncts. When
the conversation is concluded, the apparatus
as it has been described above, and with it
the cxtension 147, still perform a short
movement until they have attained again
their position of zero in which the spring
contact 83 remains always closed.

The exchange apparatus (Figs. 17 to 23)
is constructed as follows: Arranged on the
stationary sector shaped plate 148 (Figs.
17 to 19) are three rows of contacts 334,
356, 358, which are insulated from each
other, and on which slide three contact
springs 355, 357, 359, which are also insu-
lated from each other. These springs are
secured to a tooth segment 150 which is
adapted to move around the vertical shaft
149 and to be actunted by the pawl 151
(Figs. 18:to 21) engaging the tooth of the
segment to this end, the paw! 151 is mount-
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ed .izi-,"rotary; ah_di yielding;-manner. on.a lever

152 (Fig..21) arranged under the tooth seg-

ment 150 (Fig.17), and:carrying the arma-
ture 258 of . the electro-magnet 321, so that

‘the pawl' 151 at each: energizing of the clec-

tro-magret 3211.' causes -the: tooth -segment

150-as well-as the sliding contacts 855, 357,

359,.to advance:step by step, and one tooth
at'atime in the direction of the arrow VIII.
. A second.pawl 153 (Figs. 17, 18), has for

its: object:to-lock. the segment 150 when the

pawl:151 slides: backward after its advanc-
ing- for the segment. ‘The amplitude of mo-

tion of the lever 152 and. that of the seg- |

ment 150 is limited by abutments which are
arranged in a suitable manner. ' The return
motion of the lever.152 after it has effected
the:actuation of the segment, and the return
motion of the latter after the conclusion of
the telephonic conversation, are. produced
by tractional springs 154 and 155: (Fig. 18).

The advancing motion of the segment 150
(Fig: 18)  does not take place during the
conversation, -but before the latter can be
carried on, as before the conversation can
take place it is necessary to cause the ap-
paratus. to move and with it the seg-
ment 150. 1t is only after this motion has
been performed that the conversation' can
take place, as.the lever 152 mounted in a
rotary manner on shaft 149 is attracted by
the electro-magnet 321 wherefrom it follows:
that the pawl 151 performs an actuating
stroke (in the direction of the arrow VIII
Fig. 18), and causes the segment 150 to
move. As readily seen, this segment 150
moves in the same direction as the pawl 151.

At each to and fro. motion -of the lever
152 carrying . the pawl, an abutment 156
mounted cn -this lever (Figs. 18, 21) closes
and opens- the spring contact -85 provided
on the stationary plate 148, 'As soon-as the
toathed segment 150 with its sliding con-
tnets- 56, 67, 50, has arrived at the last con-
tnets 34, 50, 68, arranged-on the right side
of Fig. 18, it closes through the instrumen-
tality of an abutment 157 carried by it, a
spring:contact 88 mounted-on the plate 148,
When the toothed segment:150:returrs into
its starting’ position, the contact 88 is again
opened.

Mounted on the framework of the appa-
ratus are also two contacts 86 and'87 -(Figs.
17, 18, 22); the contact 87 of which is-closed
and the -contact. 86 open ‘when. the -members
cf the apparatus occupy their: positicn of
rest or. position-of: zero, that is to say, when

.the: toothed: segment 150-occupies its posi-

tion at the utmost left (Fig. 18).  In fact,
above these contacts a-hook 158 (Fig. 22) is
provided: which is-adapted to oscillate again
a-suitable ‘pivot-andicarrics an extension 159
on which the:lever 160 of the.armature 259
(Fig: 18). of " the::electro-magnet: 347 is
adapted to:acti On.the side of the con-
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[ tacts 86, 87, is a lever 161 which is connected
with the armature 260 of the electro-magnet
328. It results from this arrangement that
when the electro-magnet 328 is excited, the
contact springs 86, 87, are pressed ngainst

‘each other by the lever 161 acting in the
direction of the arrow IX (Fig. 18); on

“the other hand, as soon as the circuit of the
electro-magnet 328 is interrupted, the con-
tact 87 is stopped by the hook 158 which

. produces the opening of the contact 87 and

-the closing of the contact 86. When the

‘electro-magnet 337 is energized, the contacts

86, 87, again assume their position of rest

‘owing to the raising of the hook 158. Pro-

.vided on the armature 259 of the electro-
magnet 337 is a lever 163 adapted to move

around the pivot 162 and arranged opposite
the pawls 151 and 153, the object of said
lever being to produce the return motion of
the toothed segment 150 in its position of
rest.

As soon as the electro-magnet 337 is en-
ergized, the lever 163 disengages the pawls
151, 153, from the teeth of the toothed seg-
ment 150, thus allowing the latter to follow
the action of the spring 155 and to return
.into its position of rest. At the same time,
as it has already been stated above, the con-
-tacts 86, 87, and 88, are brought back into
their respective positions of rest.

The excitation of the electro-magnet 337
is produced by the excitation of the electro-
magnet 336 (IFigs. 17, 16, 23) and to this
end the armature 261 carries one of the
springs of the contact 89, the opposite
spring being mounted on the framework of
the apparatus. Arranged opposite the
spring cited in the first instance, is a hook
164 which is adapted to be actuated by the
arm 165 secured to the toothed segment:150.
When the members of the apparatus occupy
their position of rest, the contnct 89 is open,
while in caso of excitation of the electro-
magnet 336, this contact is cloged and is
maintained in its closed position by the
hook 164. However, as soon as the seg-
ment 150 has returned into its position of
rest, or position of zero, the arm 165 causes
the hook 164 to oscillate whereby the open-
ing of the contact 89 is produced.

The construction of the two intermediate
switches (Figs. 24 to 33) is absolutely iden-
tical and it is for this reason that only one
of them has been shown and described.
However, in order that it might be possible
during the explanation of the function of
the entire system to refer to both the inter-
mediate switches, the reference numerals of
certain members (that is to say of the
electro-magnet and the contacts) of the
second intermediary switches have been
put between parentheses, while the other
constitutive members of the intermediate

switches (segments, levers, and so on) have
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only.been designated once in the usual man-
ner-in Figs. 24 t033.- = - .+
-Each:of ‘the .two . intermediary switches
(Figs. 24 to 33), comprises a certain num-
ber, which may vary according to the re-
quirements of contact rows 360, 362, 304,
366, 868, 370, on which slide sliding contacts
361, 863, 365, 367, 369, 871, (Figs. 24 and 26).
By “requirements” the following is to be
understood : In the telephone exchange it is
necessary to make.use of a certain number of
identical apparatus (exchange apparatus,
intermédiate switch apparatus, connecting-
up apparatus) in .order to allow the sub-
seribers which are connected with these ap-
paratus to select' a second, third, and so
on, (ordinarily. ten per cent. of the num-
ber of the subscribers) apparatus in the

case where one of the apparatus selected by .

the subscriber was occupied at his moment.
This number is ordinarily ten per cent.; it
may, however, be higher (fifteen per cent.,
ete.) which varies according to the inten-
sity of working of the tel_epﬁone system.

The sliding contacts are arranged in such
a manner that they first advance step by
step in the direction of the arrow z (E‘igs.
24 to 26), and it is in such a manner that at
each step three rows of contacts can be
touched at a time, as this has been indicated
in Fig. 25 by the braces. During the first
motion in the direction of the arrow X con-
tacts 360, 362, 364, are not touched, but the
sliding contacts move at the side of the con-
tact rows.

Only during the second movement in the
direction of the arrow XI (horizontal move-

ment) Fig. 23, the three contacts 361, 363,

365, (367, 369, 371) slide at a time along
three contact rows, each of the sliding con-
tacts sliding on one row.

During the first movement of the contacts
361, 865, (867, 8869, 371) in tho direction
shown by the arrow X, these contacts are
placed on the side of the three lower rows.
By performing their horizontal motion, the
contacts . frictionally engage the three lower
contact rows. and advance one contact at
each step. When the sliding contacts have
made two steps in the direction indicated
by the arrow X, and afterward perform the
horizontal motion XTI, they frictionally en-
gage the second of the rows of three con-
tacts and so on during their advancing mo-
tion, as it has been said of the one contact
at each step.. In order to allow these two
movements in the directions indicated by the
arrows X and-IX, the sliding contacts are
movable - around . a - horizontal shaft and
around a vertical one. The framework 166
intended to carry the stationary contacts 360,
362, 864, (366,:368, 370), has received a' cor-
responding shape and is curved when viewed

24) according to.the

from the 'side -.(Fig.
circle which the sliding contacts describe by

8

moving. around the horizontal shaft 167.
Viewed from the top, (Fig. 25) the said
framework is also curved according to the
circle ‘which the sliding contacts describe
when  performing their horizontal move-
ment in the direction of the arrow XI

“around the vertical shaft 168.

" The sliding contacts 361, 363, 365, (367,
369, 371) are sccured to a second toothed
segment 169 (Figs. 24, 26), which is adapted
to oscillate around the shaft 167. The teeth
of this segment are engaged by a pawl 170
adapted to oscillate on the lever 171 and con-
trolled by a spring. The lever 171 is also
adapted to move around the shaft 167 and is
actuated by an electro-magnet 222, 224, so
that the toothed scgnient and the sliding
contacts actusted by the pawl 17 are ad-
vanced step by step in the direction indi-
cated by the arrow X. A pawl 172 (Figs.
24, 27) has for its object to stop the seg-
ment 169 cach time the pawl 170 moves
backward. The lever 171 (IFigs. 24, 20)
moves between two stationary abutments
262 and the return motion after each ad-
vancing motion of the pawl is produced by
a spring 173. The return motion of the
toothed segment 169 after the raising of
tl'}e pawls 170, 172, is effected by a spring
174.

The shaft 167 is mounted in a framework
175 bent twice at right angles (Ifigs. 24, 25,
27, and 28) and which is secured on a second
toothed horizontal segment 176. The latter
is adapted to oscillate on the vertical shaft
168 and is advanced step by step by a pawl
177 (Fig. 28) which is adapted to oscillate
on the lever 178 and is controlled by a
spring. This lever is also adapted to move
around the shaft 168 and to receive an oscil-
latory motion by an electro-magnet 323
(825) so that through the medium of the

awl 177, the toothed segment 176, the

ramework 175, and the slidin contacts, nre
advanced step {)y step in the direction indi-
cated by the arrow £I, the sliding contacts
during these motions engaging those of the
contact rows opposite which they have been
brought previously by the first advancing
movement in an arc to a circle in the direc-
tion of the arrow X. The pawl 179 at every
receding motion of the pawl 177 serves to
stop the segment 176. The amplitude of
oscillation of the lever is here, too, limited
in a suitable manner and its receding move-
ment after every working is effected by the
spring 180. The return motion of the seg-
ment 176 and that of the segment 169 which
is mounted thereon is produced after the
raising of the pawls 177, 179, by the traction
of a spring 181. This intermediary switch
comprises, besides, a certain number of con-
tacts and electro-magnets, 90 (98) a contact
(Figs. 25, 29, 30) which is closed when the
members of the apparatus occupy their posi-

70

75

80

86

90

95

100

1056

115

120

126

130



S

tion of rest  Arranged below this contact is

a’lever 182 which'is adapted to be actuated

_ by-an:electro-magnet:'329 (331), while -in

front-of the extreme: surface of the contact

spring-283;:is‘the tooth-183-of .a bent‘lever

“184 adapted to-oscillate on’a pivot.and tobe

_actuated by ‘the’electro-magnet 339: (341).
" As'soon as the electro-magnet; 329 .(331) is
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-energized; the:springs 263, 264 of ‘the con-

tact 90.(98) -are riised by.the armature le-
ver-182 without their mutual contact being
interrupted - during ;this ‘raising movement.
After the circuit of “the -electro-mmagnet 329
(831): has ‘been interrupted, the ~upper
spring -263 comes to rest on:the upper sur-
face .of ~the:tooth 183, :while the lower
spring descends, thus producing the inter-
ruption of the contact 90 (98). 'When the
electro-magnet 339 (341) is energized, the
Iever 184 :which at the same time forms the
armature of this electro-magnet, oscillates

. and produces by its motion the closing of the
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contact 90 (98).

The two contacts 93, 94, (101, 102) are
each formed by two spring blades construct-
ed in such a manner that in the position of
rest, the contact 94 is closed, while the con-
tact 93 is open, (Fig. 31). Below the spring
a lever 185 is arranged, the left end of which
forms the armature of the electro-magnet
330 (332). As readily seen, when this elec-
tro-magnet is energized, the right end of the
lever which carries a screw, Fig. 31, oscil-
lates upward and pushes the springs equally
upward. As an insulating block 267 is in-
serted between the springs 265, 266, this
block, when the spring 265 moves, presses
against the lower spring 266 and raises it
until it applies itself against the upper
spring of the contact 93. During this move-
ment of the springs, the spring 265 places
itself above the upper surface of the tooth
186. -Under the nction of this spring, the
bent lever 187 oscillates toward the springs
thus allowing its tooth 186 to place itself
under the spring 265 and to stop the latter.
As soon” as the current circulating in the
winding ‘of the electro-magnet 330 (332) is
interrupted, the armature lever 185 oscil-
lates downward and -the:spring 94 which
before had been tensioned, follows this mo-
tionof the lever.. The contact 94 is thus
opened.” The contact 93 on the contrary re-
mains still open.: This state of things lasts
until the lever 187 is actuated, that is to say
until-the. electro-magnet- 339 is energized.
The armature of this electro-magnet is pro-
vided with an extension:268 carrying a screw
269 (Fig. 24) which faces toward:the lower
end “of the lever ‘187. "When the: electro-
magnet-339 is’ energized, the screw strikes
against the:lever 187 and’thus causes the
bent lever 187 to move.” The spring 265 is
thus free and returns into its prior position,
that: is“to say, into “its. position of rest :in
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which the contact 94 is closed and the con-
tact 93 open. The levers 184 and 187 are
juxtaposed on the same shaft of oscillation.
They move at the same time when the elec-
tro-magnet 339 is energized.

-"The contact 91 is secured to the plate of

‘the framework and is positioned at the right

hand behind the toothed segment, Fig. 24.
Jt is.composed in turn of two springs form-
ing together a contact. ~ ’

-+ To the toothed segment 169 an extension
188 is secured in such a manner that it bears
in its position of rest against the right hand
spring and holds this spring removed from
the lefthand spring (Fig. 25). When the
tocthed segment 169 begins its movement.
the extension 188 leaves the right hand
spring which under the action of its elastic-
ity presses against the left hand spring.
The contact is closed from this moment.

When the segment 169 arrives again in its
starting position, the extension 188 again
bears against the righthand spring of the
contact. 91 and thus determines the opening
cf this contact.

On the side of the framework 175 the con-
tact 92 (100) Figs. 23, 27, 28, is arranged
which in its position of vest and during the
whole movement of the segment 169 is
closed ; however, as soon as the horizontal
rotary movement begins in the direction in-
dicated by the arraw XI, the extension 189
(Fig. 27) of the framework 175 moves back
from the springs of the contact 92 (100).
The lIatter is consequently open. If, on the
contrary, the segment arrives again in its
position of rest, the aforesaid contact is
again closed. o

-Arranged on the side of the lever 178 is
the contact 97 (103), ‘Fig. 28, which is se-
cured to the framework and is open when the
members of the apparatus aceupy their posi-
tion of rest, and Juring the aévancing mo-
tion of the vertical segment. As soon as the
lever 178 begins moving in order to cause
the horizontal segment 169 to advance, the
contact which has just been mentioned is
alternatively opened nnd closed.

At the side and behind the horizontal
segment 176 (Fig. 28), the contact 95 (103).
Figs. 25, 27, is arranged which is open in the
position of rest.  As sacn as the segment 176
performing its horizontal motion arrives
with the sliding contacts 361, 363, 365, (367,
369,371) at the last contacts 3607, 362°, 364",
(3667, 368", 370"), the contact 95 (103) is
closed through the intermediary of an ex-
tension 190 (Figs. 27 and 28) secured to the
segment 176 and remains closed as long as
the segment 176 dces not begin its receding
motion.

The apparatus just described also cow-
prises a disengaging device, which after the
conclusion of the conversation, brings the
segments 176, 169, the contacts 90 (98), 92,
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94, (101, 102), 92 (100), and 91 (99), as
well -as the contact 95 (103) into their posi-
tion .of rest.. This- .device comprises. the
electro-magnets 338 (340}, 339 (341), Figs.
24, 25, the contacts 96 (101); Kigs. 24, 25,
32, and the.disengaging lever 191, Figs. 24,
25, 29,:33. - The contact 96 (104)-1s open in
its position of rest.. One spring of this con-
tact,is connected 'with the armature of the
electro-magnet- 338 (340) which carries an
extension- which is ‘directed toward a hook
193 . (Fig..32).  The hook has an arm. 194
which: is directed toward the vertical plane.
The disengiging lever 191 (Fig. 32) which
is adapted to move around the pivot 195 is

connected with the armature of the electro--

magnet 339 (341), (IFig. 25 at the bottom
Fig.- 28), and is arranged behind the
pawls 177, 179, Fig. 28. This disengaging
lever also carries secured to it two exten-
sions 196, 197, (Figs. 24, 27, 28, and 33)
which are positionc(foppositc the pawls 170,
172, of the vertical segment 169, When
after the conclusion of the conversation, the

5 electro-magnet 338 (340) is energized, the

contact 96 (104) is closed, and extenston 192
is lield stationary by the hook 193 (¥Fig. 32).
However, the closing of the contact 96
(104), reproduces the excitation of the elec-
tro-magnet 339, 341, the armature 191 (Ifig.
25}, of which moves and actuates the disen-
gaging lever 191 which is connected with
the armatures 191, Now, this motion pro-
duces a motion of the levers 184, 187, so that
the hooks 183, 186, (Figs. 29, 31) will set the
contacts 90 &98), 93, 94, (101, 102) free
after which these contacts return into their
position of rest; at the same time, the
pawls 177, 179, are raised (IFig. 28), thus
producing the liberation of the horizontal
toothed segment 169, which thus is allowed
to return into its starting position. By this
motion the contact 92 (100) is ¢losed as the
extension 180 applies itself against the said
contact 92 (100& ; an instant later the exten-
sions 106, 197, strike ngainst the pawls 170
172, : These pawls. 170, 172, carry at one of
their ends (at the left end in Fig. 24), a
tooth which engages the tooth of the seg-
ment 169, and at the cpposite end a bevel ex-
tension (Fig. 24 at the right).

As .soon as the sliding contacts 361, 363,
363, (367, 369, 371) leave the contacts 360,
362, 364, ‘§366, 368, 370), the aforesaid ex-
tensions of the pawis 170, 172, strike against
the abutments 196, 197 (Fig. 24) which are
secured ‘in such a manner to the lever 191
(Fig.33) that.their upper part exactly 1[)111065
itself under the extensions of the pawls 170,
172. . The extension is raised by its incline
(Fig. 24)-while-its opposite end is lawered
and is thus'disengaged from the:teeth of:the
segment 169, which produces: the liberation
of the segment'169. ' At the'moment-when it
arrivesin the position of zeroj the contact'91

'

(99), (Figs. 24, 26), is open and the arm 194
is raised so that the armature of the electro-
magnet 338 (340) is freed, and the contact
06 (104) opened. In this manner, the cur-
rent circulating in the electro-magnets 339
(841),is interrupted.

The connecting-up apparatus (Figs. 34 to
42) is constructed in a similar manner to
the intermediary switch apparatus.

~The bottom. of the framework 198 (Iig.
34) which.on the one end is curved accord-
ing to the arc of = circle, and on the other
hand is shaped like a part of an annulus,
carries mounted thereon a certain number
of contact rows 72, 74, above -which two
sliding contacts 73, 73, (IFig. 35) are adapt-
ed to move which, as 1 the intermediary
switch apparatus, are secured to a vertical
segment 199 which in the figure is shown
in dotted lines and which through the in-
strumentality of a lever und pawl, is moved
step by step by the electro-magnet 3206
(shown in dotted lines in Iig. 31). The
ascending motion in the direction of the ar-
row X only takes place here each time
through a distance of two contact rows, as
indicated by the braces in Fig. 34. The
toothed segment 199 is arranged 1n a kind of
stirrup 200, which is secured to the horizon-
tal toothed segment 201. The latter is ac-
tuated as in the intermediary switch device,
by -means of pawls and a bent lever 202 by
the electro-magnet 327 and this in the direc-
tion of the arrow XI, while the contacts 73
and 75 slide on the two rows of contacts
72, 4. .

The contact 106 (Figs. 84, 42) is closed in
the position of zero, or position of rest, and
is actunted like the contacts 90 (98) of the
intermediary switch apparatus by theelectro-
magnets 338 and 343. Arranged parallel to
these .contacts are contacts 112, 113, 114
(Figs. 34, 40, 41) which are actuated by the
electro-magnets 335, 343, by means of the
levers 203, and 204. The contact 113 1s po-
sitioned between the contacts 112, 114, The
contact 114 (Fig. 41) is closed in its posi-
tion of rest. The contacts 112, 113, are open.
These contacts are actuated like the contacts
93, 94, of the intermediary switch apparatus,
the only difference consisting in that the
springs and the parts pertaining thereto
have been designated by other signs of refer-
ence. In the place of the contacts 90, 93, 94,
(Figs. 29 to 31) we have here the contacts
106, 112, 113, 114, (Figs. 40, 41, 42) ; in the
place of the levers 182, 185 the levers 203
arid in-the place of the lever 183, 184, and
186 and 187, the levers 204. The construc-
tion and the working of these members are
besides the sume as those described above.

As soon as the electro-magnet 335 is ex-
cited, the lower contact springs of the con-
tacts 112, 113, 114, ure raised and the con-
tacts 112, 113, are closed. After the inter-
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-ruption. of the"circuit of the electro-magnet

335, the contact springs are stopped by the

“hooked levers 204 in such a manner that the
_contacts 112, -113, remain closed while the

contact:114 is open. . When the electro-mag-
net 343 is encrgized, the confacts return
into" their: position-of. rest’through the in-
termediary -of the lever: 204, .. .-

The: contact-111.+(Fig.:34)"is -constructed

in the same manner-as the‘contact 91 (99),
Fig. 25, and.is controlled by the vertical seg-
ment 199. = :
.+ On’ the side of the extension 205 of the
stirrup- 200, or of the horizontal segment
201, contacts 116, 117, 118, (Figs. 34, 42) are
arranged, which are formed of three double
springs (Fig. 42). The contacts 116 and 117
are positioned: one below the other; the con-
tact 118 is'to be found.on the right end side
of the contact-116 (as this has been shown
by Fig. 42). AH the contacts are mounted
on an insulating member secured to the
framework (Fig. 34) and extended with
their ends to the extension 203 so that the
left hand spring (Fig. 36) of the contact
118 bears against this extension 205 and is
thus held closed while the contacts 116 and
117 remain open as they do not come into
contact with the cxtension 205.

The rising motion of the segment 199
does not. change its position, as the exten-
sion 205 is not shifted, but as soon as the
segment 201 begins its horizontal motion, the
extension 205 secured to its segment 201
moves with the latter away from the contact
118 (Fig. 42,direction of the arrow) where-
by the opening of the contact 118 is pro-
duced and the closing of the contact 116,
117." When the segment 201 arrives in its
position of rest, the contacts 116G, 117, 118,
again return into their original position. -

Secured to .the bent lever 202 is an ex-
tension 206 (Figs. 34, 36), at both sides of
which are the contacts 107—110, secured
to the -framework. - These contacts : are
formed by four double- springs (Fig. 87)
one 107, of which is 'positioned. on the
left hand: side  (Fig. 87) of the exten-
sion 206, while the other -double springs
108,. 109, 110, are - positioned on- the
right ‘hand side of‘same: - The extension
206 applies itself ngainst one of the halves
of the double springs 107 and holds -this
contact.closed, while the -contacts 108, 109,
and 110 remain open as the extension 206
loes not touch them in the position of rest.

‘At the moment. when the electro-magnet
327 actunting the bent lever 202 is excited,
this bent lever 202 and ‘its’ extension 206
move -toward .the right hand side (Fig. 37)
so that  this-extension 206 applies itself
against-the contacts 108, 109, 110, and moves
at.the same time back from the contact 107.
1t follows therefrom, the closing of-the con-
tacts ‘108, 109, and 110, and the opening
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of the contact 107. If, thercafter, the cir-
cuit of the electro-magnet 327 is interrupted
the extension ugain returns to its starting
position and brings the contacts into their
pesition of rest (contact 107, closed, con-
tacts 108, 109, 110, open). Arranged at the
side of the bent lever 202 is alse the con-
tact 115 and an clectro-magnet 334 (ITigs.
34, 39, 392). The contact 115 is closed when
it occupies its position of rest. Opposite
the bent lever 202, is the spring 207, which
at each moticn of the lever receives a recip-
recating motion. This spring has a horizon-
tal extension 208 above which a square 209
is arranged which is connected with the ar-
mature of the electro-magnet 334, and with
the lower spring of the contact 115. The
movement of the lever 202, causes the ex-
tension 208 to advanee in the direction of the
arrow (IFig. 39Y). Wher the electro-mag-
net 334 is energized, 1l attracts its arma-
ture and as the latter 1s secured to the square
209, the latter is also drawn downward: it
results therefrom that its upper part (IFig.
39) also causes the lower spring of the con-
tact 115 to move downward and thus pro-
duces the opening of the contact of this
spring 115, In the meanwhile, the bent le-
ver 202 has achieved its forward movement

and begins its backward movement. The
electro-magnet 334 loses its current. The

square 209, as above explained, having been
drawn downward, has consequently arrived
under the horizontal lower surface of the
extension 208 (Fig. 39%). If later on the
bent lever 202 moves backward, the spring
209 and -its extension 208 also perform a
movement in the same direction as the lever
202, (toward the left hand side in Fig. 39*),
the extension 208 having slipped over the
square 209 (extension 208 above, square 209
below, springs 115 open).  All the members
remain in this position until the bent lever
202 begins its second forward motion, pro-
ducing the energizing of the clectro-magnet
327. At this moment, two alternatives arc
present. In fact, if the bent lever 202 per-
forms its forward motion, it is necessary to
cause, as nbove described, the spring 207
to advance again. toward the right in Iig.
39" and thus cause the extension 208 to be
removed in the sume direction so that said
extension is no longer placed above the
square 209. At this moment the bent lever
202 has performed its advancing motion.
If afterward the electro-magnet 334 is en-
ergized, it attracts once for all its armature,
and with it the square 209 which is connect-
ed thereto so that the removal of the ex-
tension 208 has no action on the square 209
and that the latter always remains in the
same position. As soon as the electro-mag-
net loses its current, it is evident that it no
longer attracts its armature, and the square.
When the extension 208 has been removed,
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the square.209 readily moves forward and
arrives-above . the .upper surface of the ex-
tension 208. . The springs 115 are in this
manner again _put into contact with each
other, and-the contact is closed. When the
bent lever has begun its return motion, the
spring- 207. performs the same motion and
tﬁe extension 208 again places itself below
the square 209, that-1s to sny, in its original
position, - . o

As long as .the bent lever 202, after its
first forward and. backward motion does
not move a second time, all the members
evidently remain -in .the same. position (ex-
tension 209 above, square 208 below, spring
contact 115 open) and it is up to the mo-
ment when the entire apparatus and conse-
quently : the . device described above have
been brought back into their position of
Zero. .,

This apparatus is also-provided with a
disengaging device which 1s constructed in
about . the same manner as that of the in-
termediary switch apparatus, and works in
the same manner. This device comprises
two electro-magnets 342 and 342’ (Fig. 34),
the contnct 119, the extension 210, the hook
211, with the extension 212, and the dis-
engaging lever 213 and its extensions in-
tended to actuate the pawls of the horizon-
tal and vertical segments, that is to say that
these extensions work like those of the in-
termediary switch apparatus. However, in
this apparatus, the disengaging lever carries
secured thereto still another extension 214;
the hooked upper end (IFig. 34) extends

-to the spring 207. The latter is curved in

such a manner that the extension 214, when
the disengaging lever is actuated moves to-
ward the springs 207 (toward the left hand
side in Fig. 34) until it arrives at the ob-
liquely bent surface of the spring 207, and
removes this spring by pushing it back-
ward. In. the above described case, that is
to say, when' the square 209 is positioned
under the extension 208, the extension has
removed. toward the righthand side in Fig.
394, which allows.the square 209 to move
suddenly-upward in its original position.

It will be readily seen that the disengag-
ing device described above, brings back into
their position of rest all the members which
during the.working of the apparatus have
been removed from this position of rest.
These members are the following: the con-
tacts 106,:112, 113, 114; the segment 201;
the contacts 116, 118,.115; the segment 199;
and the contact 111, thereafter, thanks to
the intervention of the arm 212, and the
hook 211 ;.the contact 119-is interrupted and
it is'in-a manner which is similar to that
described for-the intermediary switch appa-
ratus., - .

The intermediary switch apparatus and
the . connecting-up apparatus described

1=

above, are united by groups and this in such
a manner that each of these groups com-
prises ten identical apparatus, having for
their object to allow of the selection of a
non-engaged apparatus. The horizontal
rows of contacts 354, 356, 358, and 360, 362,
264, (366, 368, 370). serve to allow this selec-
tion of a non-engaged apparatus and with
each of these rows the ten identical appa-
ratus are connected. This division into
groups is shown by Fig. 44. It may be
stated with reference to this figure, that in
order to simplify matters, instead of the ten
identical apparatus, one only of those appa-
ratus, and in each of the latter instead of the
ten identical contacts, only one of these con-
tacts, have been shown.

From each subscriber, two lines lead to
the exchange. TFig. 44 only shows one of
these conductors so as to not complicate
the figures of the drawing. The lines end
in the exchange apparatus of the corre-

sponding subscriber (IFig. 43%, contacts 363,
388, and the electro-magnet 321, first line,

(fpnt)act 357, and electro-magnet 336, second
ine).

In the exchange apparatus the horizontal
rows of contacts 354, 356, 358, are connected
with conductors which lead from the ex-
change apparatus to the various interme-
diary switch apparatus I. The same ar-
rangement is repeated in the intermediary
switch apparatus I and II in which the
horizontal contact rows are likewise con-
nected with conductors, and in the interme-
diary switch apparatus I the conductors
starting from the contact rows 360,362, 364,
lead to thie intermediate switch apparatus 11
and in the lutter from the contact rows
366, 368, 370, to the connecting-up appara-
tus. In the latter, the various subscribers
are directly connected with the contact rows
72, 74, and this in the following manner:
The connecting-up apparatus are divided
into groups in such a manner that there be
a iroup of connecting-up apparatus for
each thousand of subscribers. In fact, in
each of the connecting-up apparatus a hun-
dred subscribers are connected with the rows
of contacts 72, T4, (ten times ten rows of
contacts). Now for these hundred sub-
scribers there is not a single well deter-
mined connecting-up apparatus, as in this
case the free selection would not be possible,
but there are ten identical apparatus, that
is to say, that the contacts 72, 74, are re-
peated in all the connecting-up apparatus,
and all the respective contacts 72 and 74,
of all the ten apparatus are connected be-
tween each other. It results from this ar-
rangement that a conductor with ten branch
lines appertains to each of the respective
contacts 72 and 74. These conductors 100
are directly connected with the correspond-
ing subscribers, that is to say, that the first
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conductor is ‘connected with ‘the first ‘sub-
scriber ‘and so on.(Fig. 44 right hand side
of the top). .~ = . G o

" As readily-séen, the first' Hundred of ‘the
subscribers (0--99)is Coninected “with the

- first ten.identical:connecting-up ‘apparatus.

The second hundred (100 'to 199) also hus
its"'ten identical- apparatus. :The ‘contacts
72 and T4 are connected bétiveen each ‘other
in ‘the snme manner, and -lead also to the
connected -subscribers “(second hundred).
The same arrangement .is repeated for the
other hundreds, that is to-say, the third
fourth, and so on hundred; up to the tenth
hundred. . ‘One ‘obtains in this ‘manner the
first group which, s will be ‘easily under-
stood, is intended for . the first thousand of
subscribers (0°to 999), (Fig. 44, nt the top
and on the ‘right'hnn'ci) and comprises one
hundred ¢onnecting up apparatus (ten times
ten identical apparatus).

The second group for the ‘second thou-
sand (1000 to 1999) and the third -group
(2000 to 2999) and so on, are grranged in
the same manner. If, consequently, there
are ten groups 10,000 subscribers will be
connected therewith (1000 for each -group).
The connecting up apparatus are connected
besides by means of conductors with the
intermediate switch appardtus II and this
in the following manner:—There are ten
first identical aforesaid connecting-up ap-
paratus for the subscribers 0 to 99 con-
ductors, the first of which starts from the
electro-magnets 3827, and 333, the second
from the contacts 112, 113, 117, 118, and
from the electro-magnet 342 (Fig. 43) lead-
ing to the horizontal contact rows 366, 368.
370, of the intermediate switch apparatus
II, and this to the first row 366 ¢¢ al., Fig.
44. Each of these rows is formed of three
rows of ten individual contacts (Fig. 25);
the aforesaid contacts of the first 'of the ten
connecting-up apparatus leading to the first
three ‘contacts F this ‘row. gl‘hese three
contacts aredesignated “in ‘the TFig. 25 by
a’’’. . Those of ‘the second; etc., ‘connecting-
up ‘apparatus leading-to thé ‘second, third,
etc., contacts and ‘those of the tenth to the
tenth contacts. Tt is easily‘seen that the ten
first identical .connecting-up ‘apparatus are
connected ‘with the first row of contacts.

From the ten second identical connecting-
up apparatus (subscribers 100 ‘to “199), the
conductorslead in'the same manner to the
second contact. row of the same intermne-
diary switch ‘apparatus TI, from_ the third
connecting-up apparatus eté:, to the third
etc. Tow,’and finally fromthe tenth appara-
tus to'the'tenth row. Tt is‘readily séen that
100’ connecting-up apparatus (first'group of
subscribers "999)- are ‘connected *with these
ten rows.“Just as'for the connecting-up ‘ap-
patatus,“there are ‘also ‘ten-identical ‘inter-
mediary switch apparatus II, that is'to say,

1,058,864

that the three hundred (100 times 3) con-
tacts, 366, 368, 370, are repeated in the ten
intermediary switch apparatus IT, in the
same manner as described for the connect-
ing-up apparatus. It follows from the fore-
going that for the 100 aforesaid connecting-
up apparatus, there are ten identical inter-
mediate switch apparatus II, (first group.
subscribers No. 0 to 999).

In the second group of subscribers No.
1000 to 1999 the conductors lead also fron
the 100 connecting-up apparatus intended
for this group to the ten other identical in-
termediate switch apparatus IT, and in an
analogous manner from the third to the
tenth group. As readily secn, there are ten
times ten, or one hundred intermediary
switch apparatus II. Now, the interme-
diary switch apparatus IT are connected by
conductors witR the intermediary switch ap-
paratus I, and this in the following man-
ner: The conductors of the ten aforesaid
identical intermediary switch apparatus 1T
(subscribers No. 0 to 999) lead to the con-

tacts of the horizontal coutact row 360,
302, 364, of the intermediary switch
apparatus I, the first conductor 360

starting from the contacts 99, 101, 103, and
from the electro-magnet 331 the second con-
ductor 362 from the contacts 101, 103 and
from the electromagnet 331 and the third
conductor 364, from the contact 71, and
from the electro-magnet 340 (Fig. 43) and
lead to the first row of contacts 360, 362.
364, that is to say, that the conductors of
the first intermediary switch apparatus 11,
lead to the three first contacts of the row
and the conductors of the second, etc., in-
termediary switch apparatus to the second
contacts. It is rcac?ilv seen that -the ten
first identical intermediary switch appara-
tus are connected with the first row of con-
tacts.

The ten second identical intermediary
switch apparatus II (subscribers No. 1000
to 1999) are connected with the second row
of contacts and so on, that is to say, that
the tenth intermediary switch apparatus are
connected with the tenth row. - ‘There are
consequently ten intermediary switch ap-
paratus I with the contact rows of which
the ‘hundred intermediary switch -appa-
ratus II are connected. ‘However, as one
must take into account the necessity of the
selection of the apparatus, these apparatus
are repeated, that is to say instead of ten in-
termediate switch apparatus I, a hundred
have been provided by groups of ten iden-
tical apparatus. The contacts 360, 362, 364,
are repeated 'in these ten identical interme-
diate switch apparatus I in the same man-
ner as the cortacts 366, 368, 370, in the in-
termediary switch apparatus I1. As readily
seen, there are one hundred intermediate
switch apparatus I. Now, these interme-
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diary ‘switch-apparatus I are connected in
the ol,lo'win? manner with the exchange ap-
paratus:—The "exchange  apparatus only
comprises;three rows of contacts 354, 356,
358, or one row-of contacts comprising three
rows at the contacts of which end three con-
ductors . (the: first-of :which ‘comes from the
contacts:91, 93, 95,-and from the electro-
magnet 329, the second from the contacts
363,92, and from.the electro-magnet 338,
and-the third from the contact 363 and from
the electro:magnet :338 (Fig.43). Every
one ~hundred of- the: ‘exchange - apparatus
forms a group, that is to say, their contacts
354, 356,358, are connected between each
other by means of conductors just as in the
intermediary switch apparatus. There are
three conductors comprising each 100
branch - conductors, there are consequently
10 times 3, or 30, conductors which lead to
the group of 100 exchange apparatus. Now,
of these aforesaid intermediary switch ap-
paratus I, ten are associated with this group.
These are the ten first identical inferme-
diary switch apparatus I. The three afore-
said conductors carry first contacts 354, 356,
358, leading to the first intermediary switch
apparatus I (Fig. 44), the conductors start-
ing from the second contacts 354, 356, 358,
leading to the second intermediary switch
apparatus I, and so on; those starting from
the tenth contacts 354, 356, 358, lead to the
tenth intermediary switch apparatus I.

The first group of 100 exchange appara-
tus comprises connections with the sub-
scribers 0 to 99. The second group of 100
exchange apparatus (subscribers No. 100
to 199) is constructed in the same manner
as the first group. Its conductors lead to
the second ten identical intermediate switch
apparatuses I, Thesame remark can be made
for the third etc. to the tenth group (sub-
scribers 200 to 299, 900 to 999) ; the respec-
tive conductors lead to the third etc. to the
tenth identical intermediate switch appa-
ratus. These ten groups form the first main
group (subscribers No. 0 to 999). The sec-
ond main group  (subseribers No. 1000 to
1999) and the third etc. up to the tenth
group-are-constructed in exactly the same
manner as the first main ‘group. Each of
them is divided.into ten groups, the conduc-
tors of- which lead to.ten identical interme-
diate switch apparatus, but which naturally
are not.those of .the first main group (Fig.
44, intermediate switch apparatus Il? 13 12,
and soon). .- .

The conductors leading to the connecting-
up apparatus (and coming from the .inter-
mediate: switch' anarutns I1, contact 366
a—>b) lead through all the ten main groups,
(Fig: 44).::.They ‘are: constructed ‘in - each
main-group identically in the same manner

as abpve“des(ﬁribédv- or.the. connecting-up | 354, 356, 358, until they arrive at the con-

apparatus. -

‘(units) under the Fig. 3.

i1

_The working of the entire plan is as fol-
lows: When a subscriber desires to ask the
communication with another subscriber hav-
ing for instance the number 4825, e engages
the pins 816, 319 into the openings 312, 313,
314, 315, of the apparatus annexed to his

‘telephone apparatus. These pins, in the ex-

ample chosen, must be introduced in the first
row 312 (thousands) under the Fig. 4 (Fig.

'8) in the second row 313 (hundreds) under
-the Fig. 8, in the third row 314 (tens) un-
-der the Fig. 2 and in the fourth row 313

The subscriber
thereafter lowers the lever 125 (in the direc-
tion of the urrow V) and hereafter releases
it again. The balance beam 130 then oscil-
lates in the manner described above, thus
freeing the arin 132 and allowing the appa-
ratus to start, the shaft 307 carrying the bent
levers 302, 303, 304, 305, therefore rotates in
the direction of the arrow III. The bent
levers 302, 303, 304, carrying the contacts
352, slide over the contacts 351 and 353, the
lever 302 entering into action first, then the
lever 803, finally the lever 304, The afore-
said levers slide on all the contacts 351, while
the levers 302, 303, 304, only slide on the con-
tacts 353 until their extensions 311 come into
contact with the corresponding pins (316—
318). At this moment, the lever 302 is
raised and received by the spring tooth 310t
As readily scen, this lever from this moment
continues its moticn without sliding on the
contacts 353. The lever 305 by reason of its
bent direction in an opposite direction, rubs
with this contact exclusively on the contacts
351 and this only until its extension strikes
against the pin 319 of the fourth row 313,
The contacts 353 ave arranged with reference
to the figures designating the openings 312,
313, 314, 315, (Fig. 7) in such a relation that
each of these figures 0 to 9 correspond to
ccatact 353. One consequently obtains al-
ways an impulse of current, that is to say,
even when the pins 316 to 319 are engaged
into the openings 812 to 315, which are des-
ignated by 0, it is readily seen there is one
impulse of current more than indicated by
the figure of the opening into which the pin
has been inserted.

The aforesaid contacts act in the follow-
ing manner on the apparatus arranged at
the exchange office, that is to say, on the
apparatus 2, Zwl, ZwIl, and V, (I'ig. 43).
The lever 302 first rubs on all the contacts
351, It thus produces in the exchange ap-
paratus belonging to the calling subscriber
(Fig. 17), the excitation of the electro-mag-
net 321 (circuit 120—87—321 line of the call-
ing subscriber 351, 350, 82—earth—120).
In this manner the toothed segment of the
exchange apparatus is actuated. The contacts
355, 357, 359 (Fig. 18) rub on the contacts

tacts of those rows which are connected with
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a“non-engaged intermediary switch appu-
ratus Zael, the contact 90 (Fig. 25) of which
is’ closed, und the:electro-magnet 329 of
which  has not~yet been energized; in fact.
if ‘as albove.stated, the said excitation has
already taken:place, the contact 90 is open
and the circuit' of this intermediate switch
apparatus-Zwl is interrupted. This means
that the considered’ intermediary switch ap-
paratus:is. #engaged”. .. It is therefore not
possibleds long as the-contact 90 is inter-
rupted that an exchange apparatus connects
itself up with it. The excitation of the elec-
tro-magnet-329 (Fig. 25) takes place when
the contact 355 (Fig. 18) arrives at the con-
tact 354 %Fig.- 18), which is connected with
the said free, or not engaged, intermediary
switch apparatus ZwI. In fact, each excita-
tion of tﬁe'electroflnngnet 321 (Figs. 17, 18)
produces the closing of the contact 85 (Fig.
18) and from this moment the current finds
a free way through the electro-magnet 328
(Figs. 17, 18) of the exchange apparatus of
the calling subscriber and the electro-mag-
net 329 (%“ig. 23) of the disengaged inter-
mediary switch apparatus Zal (circuit 121,
85 (Fig. 18) 328 (Ifigs. 17, 18) 355, 354, con-
ductor leading to the disengaged interme-
diary switch apparatus ZwI (IFigs. 24, 25),
329, 90, (Fig. 25) 121. The electromagnets
328 (Fig. 17) and 329 (Fig. 25) are ener-
gized so that the armature of the electro-
magnet 328 causes the contacts 86 and 87 to
move while the electromagnet 329 actuates
the contact 90 without producing, however,
during this motion the opening of the con-
tacts 87 and 90. When t‘}xe lever 302 of the
apparatus annexed to the telephone of the
subscriber (Ifig. 1) arrives at an insulating
layer separating the contacts 351, the circuit
of the electromagnet 321 is interrupted, its
armature suddenly returns into its starting
position and thus produces the interruption
of tho contnct 85, and conscquently also that
of the circuit of the electro-magnets 328 and
320 (Figs. 17, 23), thoe spring contacts 87
and 90 are opened, and contact 86 closed.
{The manner in which this closing takes
place has been explained-in the course of the
description of the apparatus.) - The lever
302 ‘then slides over the remaining contacts
351 without causing the passage of any cur-
rent, as the circuit controlling the electro-
magnet 321 is opened at the contact 87,
which at this moment is open: The lever 302
then arrives at the contacts 353, thus produc-
ing the:closure -of the circuit of the electro-
magnet 322 (Fig. 24) of the selected disen-
gaged intermediary switch apparatus Zewl.
(C%rcuit: 120 (IFig. 43) 322 (Fig. 24), 92
(Fig. 25); 356, 357, (Figs. 17, 18),.353, 350
(Fig. 6), 82 (Figs. 1,13, 16); 120). The elec-
tro-magnet #22 attracts its armature and
causes the segment 169 (Figs. 24, 25, 26),
as well as the sliding contacts 361, 363, 365

1,053,864

(Figs. 24, 25) to move in the direction of the
arrow z on the side of the contact rows 360,
362, 364, (Iigs. 24, 25). At the moment
when the first excitation takes place, the
contact 91 (Fig. 24) is closed. The number
of the excitations of the clectro-magnet 322
(Fig. 24) depends upon the number of con-
tacts 353 (Fig. 1) on which the lever 302
slides.

As it has already been stated above, the
said number is determined by the position
of the pin 316 in the row 3812, that is to say
by the number of thousands contained in
the number of the subscriber called.” Con-
sequently, if, as this has been supposed by
way of example, the pin 316 is positioned
according to the Fig. 6, the springs 361,
363, 365, slide over five contacts 353, and
send five current impulses into the electro-
magnet 322, If, at this moment, the lever
302 is raised by the pin 316, the contacts 353
are no longer engaged, and the sliding con-
tacts 361, 363, 365, (Iigs. 25, 26) stop at
the side of the fifth row of three contacts
360, 362, 364. As readily seen in this man-
ner the desired number of thousands has
been called. The lever 302 then continues
its motion in its raised position until it ar-
rives at the inclined metal sheet 320 (Fig. 1)
which lowers the lower spring 310 so that
the lever 302 is brought back into its posi-
tion of starting.

~The contacts 361, 363, 365, have been
brought in front of the row of contacts 360,
362, 364, of the intermediary switch appa-
ratus Zwl which are connected with the
teri intermediate switch apparatus Zwll,
corresponding to the number of thousands
in the number of the subscriber called. The
lever 303 enters into action when the raised
lever 302 has passed the last contact 353 and
first slides over the contacts 851 and after-
ward over the contncts 353, like the lever
302. The effect of the cnrrent impulses thus
produced is nlso the same as for the lover
302, with this difference, however,that when
the lever 303 slides over the contacts 351,
the electro-magnet 323 (24, 25, 27, 28) of
the intermediary switch apparatus Zaeol is
energized (circuit: 120, 9% (TFigs. 24, 30},
323, 91 (Figs. 24, 25), 354 (Figs. 17, 18),
355,86 (Figs. 17, 18), 351 (Figs. 1 to 16),
350, 82, (INg. 1), 120) with the result that
the horizontal segment 176 (Ifigs. 24 and
25) 1s moved over the horizontal rows of
contacts. At the first step the contact 92
(Figs. 25, 98) is interrupted. Now, if the
contacts 361, 363, 365 (Kigs. 24, 26) arrive
at the contacts of the rows 360, 362, 364,
which correspond to a disengaged switch
apparatus Zaell, the electro-magnets 330
(Figs. 24, 25) of the intermediate switch
apparatus Zwl and 331 (Tigs. 24, 25) of
the disengaged intermediate switch appa-
ratus ZwlIl are energized (circuit: 121 (Fig.
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43),. 97"(Figs. 28, 30), 61 (Fig. 24), 360
(Figs. 24,925, 331, 98, (Fig. 25) 121). The
circuit of the electromagnet 323 and after-
ward- that of the electro-magnets 330 and
331, are.then- interrupted just. s this was
the case for the. electro-magnets 321, 328,
329, and:the horizontal segment 176 of the
intermediate switch apparatus Zwl stops at
the contacts 360, 362, 364, which correspond
to the disengaged intermediate switch ap-
paratus. ZelL . When. afterward, the.lever
303" (Fig. 1) ‘slides over the contacts 353,
the vertical segment. 169 (Fig.. 24) of the
intermediate switch apparatus ZwII moves
upward. ~The : following - circuit is then
closed: for the electro-magnet. 324; 120, 324
(Figs. 24, 26), 100 (Figs. 25, 26), 362, 363,
356, 357 - (Figs. 17 and 18), 353, 850, 82
(Fig. 1), 120 wherefrom it follows that the
subscriber calls-the desired number of hun-
dreds, that is to say, that he brings the con-
tacts 367, 369, 371, (Fig. 26) in front of
that row of contacts 366, 368, 370 (Fig. 24)
which are connected with the ten connect-
ing-up apparatus V (Figs. 43, 34, to 42) of
the hundred contained in the number of the
called subseriber. The first movement of
the segment 169 produces the closure of the
contact 99 (Figs. 25, 27). After this the
third lever 304 enters into action and this
ngain when the lever 303 has passed the last
contact 353. It slides over the same con-
tacts 851, 353, and produces the same effects
as the first, and the second levers 302 and
303, with this difference, however, that this
time it is the horizontal segment 176.0f the
intermediate switch apparatus:ZwII which
is caused to move. A circuit 120 (Fig. 43),
102 (Figs. 24, 95, 325 (Fig. 24), 99 (Fig.
25), 800, 361 (Fig, 24), 93 (Figs. 31, 24),
354, 355 (Fig. 18), 86, 351 (Figs. 1, 7) 350,
82 (Fig. 1), 120 is closed which allows of
a non-engaged connecting-up apparatus be-
ing selected, the electromagnets 330 (Fig.
25) and 333 .(Fig. 84) being excited to-this
end. The circuit allowing of this selection
being performed, is the following one: 121,
105 (Fig. 28), 332 (Fig. 25), 367, 366, (Figs.
24, 25, 26), 333, 106 (Fig. 4), 121. The
first movement of the segment 176 produces
the opening of the contact 100 (Figs. 25,
28). During the motion of the lever 304
over the contacts 353, it energizes the elec-
tro-magnet 326 of the disengaged connect-
ing-up” apparatus whereby the number of
tens contained in the number of the sub-
scriber to-be called can be called. As read-
ily seen, the vertical segment 199 (Fig. 34)
is thereby brought with the contacts 73,75,
in front of that row of contacts with which
the tens of the number of the subscriber to
be called-are connected.” The first. move-
ment. of -the segment 199 produces the clo-
sure of the contact 111, Finally, the lever
305 -enters into .action,” This lever unlocks

18

the levers 302, 302, 304, only slides over
the contacts 351. According to the position
of the opening of the row 315 in which the
pin 319 has been inserted a corresponding
number of contacts of the row 351 is closed.
The lever 305 is raised at the contact carry-
ing.the pin 319, and consequently does not
at all come into contact with the contacts
353. It results therefrom that the electro-
magnet 327 of the connecting-up apparatus
(Fig. 84) is energized (circuit: 120, 111,
(Fig. 34), 327, 366, (Figs. 24, 25), 367, 101,
(Fig. 31), 360, 361, 93, 354, 855 (Tigs. 17,
18), 86, 351, 350, 82, (Fig. 1), 120) and thus
as many times as indicated by the figure
under which the opening of the row of
contacts 815 in which the pin 819 has been
engaged is situated. Tn this manner the
horizontal segment 201 of the connecting-
up apparatus is moved and this over the
horizontal rows in the direction of the ar-
row XI, thus establishing in this row the
cennection with the units comprised in the
number of the subscriber called. The first
movement of the horizontal segment 201
produces the closure of the contacts 116,
117, and the opening of the contacts 118
(Fig. 34).

When the fourth lever 305 has passed in
frent of the row of contacts 351, the exten-
sicn 144 secured to the arm 306 of the bent
lever 303, engages the contact 81 (Fig. 1)
and cleses this contact (Fig. 14), thus pro-
ducing the excitation of the electro-magnet
335 of the connecting-up apparatus. The
circuit closed in this manner is the follow-
ing: 120, 335, 114, 117, (Fig. 43) 368, 369,
362, 363, (Figs. 25, 26), 356, 357, (Fig, 17),
81, 82, (Fig. 1), 120. In this manner the
contacts 112, 113, 114, (Fig. 34) are actuated
without the spring contact 114 being open.
Farthermore, the extension 134 (Fig. 1) ar-
rives at the extension 137 (Fig. 11) and the
apparatus annexed to the telephone appara-
tus of the calling subscriber comes to a
standstill; the contacts 83 (Fig. 1) of the
subscribers call apparatus are again closed.
At this moment, a conductive connection is
existing between the calling subscriber and
the subscriber called up, and the conversa-
tion again takes place after the usual calls
by means of the magneto electric inductor,
and the bell codperating with the latter.
The conversation circuit starting from the
earth lead of the telephonic apparatus of
the calling apparatus is as follows: 83 (Fig.
1), 857, 356, (Figs. 17, 18) 363, 362, 369,
368, (Tigs. 24, 25, 26), 112, 115, 73, 72 (Fig.
34) to the called subscriber, 856, 857, (Figs.
17, 18?1 83, (Fig. 1) and back to the earth
after having passed through the telephonic
apparatus of the subscriber called. The
ringing circnit is the same as the foregoing,
except that this circuit includes the contacts
closed by the removal of the receiver from
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the hook 140, the line controlled" thereby,

and ‘the bell; as shown in Fig. 43 ':

I1f, after thé subscriber A has been con-
nected-up -with the’:subscriber B, a third
subscriber” C calls ‘the 'same number as the

first: subscriber - A, the" speaking circuit of:
this-third ‘subscriber is cut, thanks to the-
presence of the electromagnet 334 (Figs.

34, 39), and ‘thanks ‘also to the connection

between all the contacts 74 (Figs. 34, 35,

39+, 43), belonging to a called subscriber.
The contacts 74 of the -connecting-up ap-

paratus with which, as above described, each.
time a pair of:a given hundred subscribers.

(No. 0 to' 99) are- connected between each
other, by. means of conductors in such a

manner that these conductors 74 -are suc-

cessively connected between each other by

means of conductors when the connecting-
up apparatus. belonging to these hundred

subscribers, that is to say, that the first con-

tact T4 of the first connecting-up apparatus:
(subscriber No. 0) is connected by means of'
conductors with all the first contacts 74 of.

the remaining nine connecting-up appara-
tus. As readily seen, there is one line with

ten branch lines. The same remarks apply.

to the second, third, and so on, subscriber.
In the connecting-up apparatus with
which the second hundred of subscribers is
connected, the same arrangement is. to be
found again as well as for the third, fourth,
and so on, hundreds. _
‘When the contact 75 of the vertical seg-
ment 199 (Fig. 34) of the connecting up
apparatus intended to establish the connec-
tion for the subscribér No. 0, arrives at a
contact 74 which is equivalent, that is to
say, which belongs to the same subscriber B
and on which the contact 75 is already
placed in another connecting-up apparatus,

the following happens: Each excitation of
the electro-magnet 327 -(Figs. 34, 39) pro-,

duced by the lever 305, produces the open-
ing of the spring contact 107 and the closing
of the contacts 108, 109, 110, (Figs. 34, 30).
During the return motion of the lever 200,
(Figs.” 84, 86) -actuating this contact the
aforesaid contacts again arrive in their po-
sition ‘of rest.- “Now, when the horizontal
segment of 'the ‘connecting-up apparatus
which is intended to make: this connection
has arrived at a contact 74 which is already
occupied by the first subscriber A, the con-
tact 108 is closed, whereby- the current finds
its'way to the electro-magnet 334 (Fig. 84)
of ‘the ‘third subscriber C circuit (Fig. 43).
123, 334, 108, 75, T4, to the first subscriber
A; that is to say, to the contact 74 of the
latter, 75, 107: (closed). 116, 123. . The elec-
tro-magnet: 334 -of the subscriber C, is en-
ergized~ and presses downward the lower

springof the contact 115 thereby causing

itsinterruption- a8 ‘it- has “been described
above.” In this:manner, the speaking circuit
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going from the third subscriber C, to_the
second one is interrupted at 115 (Figs.
34,.39). -

When the conversation is concluded, the

«calling subscriber hangs his telephonic re-

ceiver on the hook (Ifig. 1), thereby pro-
ducing the lowering of the lever 140 (Figs.
1, 2, 12), the shifting of the lever 135, the
separation of the connection 134, 137, so
that the apparatusannexed to the telephonic

| apparatus of the calling subscriber can

coutinue its rotary motion in the manner de-
scribed. During this rotary motion, the ex-

tension 145 (Fig. 1) closes the contact 80

(Fig. 15), thus determining the actuation
of the disengaged devices. In fact, the clos-
ing of the contact 80 produces the excita-
tion of the clectro-magnet 327 (IFig. 34) of
the connecting-up apparatus (circuit 120
(Fig. 43), 111, 327 (Fig. 34), 366, 367
(Figs. 20-25), 101, 360, 361, 93, (Fig. 31),
354, 355, 86, (Figs. 17-18), 80, 82 (Iig. 1)
120), thus causing the contacts 109, 110 (Fig.
34) actuated by the lever 206 of the elec-
tromagnet 327 to be closed. The disen-
gaged current thus finds the following way
open: 122, 109, 113 (Fig. 34). From here
the current is divided and one part of it
goes to the clectro-magnet 342 (Ifig. 34)
and the contacts 110, 122, while the main
part of the current 368, 369, contacts its
way and again divides itself in order to flow
afterward to 340, 371, 370 (Figs. 34, 25).
110 (Fig. 43), 122 and to continue toward

-338,-305, 364, 71, 370, (Fig. 25), 110, (Fig.

34), 122, and finally to 356, 357, 336, 359,
358 (Figs. 17, 18) 365, 364, 371, 370, (Fig.
25), 110 (Fig. 34) 122. In this manner, the
electro-mnagnets 342 (Fig. 34,) 340, 338,
(Fig. 25) and 336 (Figs. 17, 18), are ener-
gized at the same time, thus producing the
closing of the contacts 119, (Fig. 34), 104,
96 (Iig. 24) and 89 (Figs. 17, 18, 23).
Thus the current can arrive at the electro-
magnets 343 (Fig. 34) 341, 339 (Fig. 24)
and 887 (Figs. 17, 18) according to the fol-
lowing circuits: 122, 119, 343 (I'ig. 34) 122;
122, 104, 341 (Fig. 24) 122; 122, 96, 339,
(Fig. 24) 122; 122, 89, 37 (Figs. 17, 18) 192.
The disengaging magnets 343, 341, 339, and
337, thus attract their armatures and suc-
cessively bring all the parts of the appara-
tus which have been moved, back into their
positions of rest, as this has already been
described ; thus the contacts 119 (334) 104,

96, (Fig. 24), 89, (Figs. 17, 18) are opened.

After the close of the contacts 80, 81
(Fig. 1) of which mention will be made

‘later on, the apparatus annexed to the tele-

phone of the calling subscriber (Figs. 1 to
17) comes to a standstill as it is stopped by
the balance beam 130, and the abutment 131.
It is from this moment possible to call an-
other subscriber.

It may happen that none of the ten co-
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operating “intermedinte ~ switch ‘apparatus
Zwl, or:none of the intérmediate switch ap-
paratus: ZioIX; or finally, none of the con-
necting-upaf Fatfa_'tus; be disengaged, that is
to say; tlmt;ag “the-apparatus with which the
calling “subscriber - would “connect” himself
up, are-erigaged.”-For. this case, the follow-
ing device:
tus: o T

1. If all the ten intermediate switch ap-
paratus Zeol of the group-of hundred suL-
scribers attributed. to the exchange appara-
tus are engaged, so: that the calling exchange
ug\)pn’r;jttis,';‘thgt is” to' say, the' eleventh ex-
change apparatus(as already ten exchange
apparatus liave called before) does not find
a diséngaged “intermediate apparatus, the
contacts 355, 357, 359, (Figs. 17, 18) of the
exchange apparatus pass over all the con-
tacts of the contact rows 354, 356, 358, with-
out any current impulse adapted to actuate
the electromagnets 328, (Figs. 17, 18) and
329 (Figs. 24, 25) being produced, as pre-
cisely all the ten intermediary switch ap-
paratus ZwI are “engaged,” that is to say,
that their spring contacts 90 (Fig. 29) are
open, In this case, the contacts 855, 357,
359 (Figs. 17, 18) arrive at the last contacts
of the rows 354, 356, 358, (¥ig. 18) where
the tooth segment 150 is stopped by an ex-
tension and is prevented from continuing
its movement. By this motion, the contact
88 is closed by means of the extension 157
(I'ig. 18) as this has been described above.
When the lever 302 on the subscriber’s call
apparatus .continues its motion and slides
over the contacts 353, it does not produce
any effect; nor do the levers 303, 304, 305,
sliding over the contacts 351, and 853. The
toothed segment 150 (Fig. 18), remains
still in this final position on the contact 88.
When the subscriber’s eall apparatus comes
to a standstill gspenkin r position), the call-
ing subscriber ms-evic{’ently not been con-
nected up with the subscriber calling, there-
fore, when the calling subscriber hangs his

telephonic receiver.on the hook, his call ap-’

paratus’ again resumes its movement and
produces as above described, the closing of

the contacts 80 and 81 (Fig. 1) while at the

same time opening the contact 82 (Fig. 16).

In this manner, the contacts 80 and 81 are’
closed, and the disengaging current finds the. |

circuit 122, 88 (Figs. 94, 25) 80, 81 (Fig.
1) 836,359 (Figs. 17, 18) last contact: 358,
122

badd |
gized; . This electromagnet by closing-the
contact 89 (Figs. 18, 23% ‘enéergizes the elec-
tro-magnet. 337 :(Figs. 17, 18) circuit: 122+
89, 837 (Figs: 17,-18,93}, 122, and brings

the: exchange ‘apparatus’ (Figs. 17" to' 23):

. .

back: into its position:of rest. "

switchapparatus ZwI (Figs. 21.to'88) is

diserigaged, ‘and thus can be employed ‘for

as.been provided in the appara-

whereby  the electro-magnet 336 is ener-
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connecting up purposes, while on the other
hand ‘all the intermediate switch apparatus
ZwII belenging thercto, are occupied, it is
still impossible to cbtain the telephonic con-
nection with the subscriber called. In fact,
the electro-magnet 321 (Figs. 17, 18), and
the electro-magnets 328 (TFigs. 1, 7, 18), and
329 (Figs. 24, 25, for selection of a disen-
gaged intermediate switch apparatus Zawl)
as well as the electro-magnets 322, and 323
(Figs. 24 and 25) are energized in the man-
ner already described. It is easily seen that
the contacts 361, 363, 365, (Figs. 24, 25) just
as in case 1, place themselves on the last con-
tact of rows 360, 362, 364, where the seg-
ment 176 (TFig. 25) stops and where the con-
tact 95 (Fig. 25) is closed, the other contacts
of the levers 303, 304, 303, do not produce
any effect. As readily seen, there has been
no connection allowing of the conversation
being carried out, and after the setting frec
of the subscriber’s call apparatus (Figs. 1
to 16) by the hanging up of the telephonic
receiver, the contacts 80, 81, are again closed.
In this manner, the disengaging electro-
magnets 336 (Figs. 17, 18) and 3838 (Tigs.
24, 25) are energized (circuit 122, 95 (TFigs.
25, 98), 854, 355, 386 (Figs. 17, 18) 80, 81:
from here the current is split up, a part
thereof flowing to 336, 339, 358 %Figs. 17,
18), 365 (Figs. 24, 253) last contact 364,
while the second part of the current contacts
its way toward 357, 336, (Figs. 17, 18) 338,
363, (Figs. 24, 25) last contact 364, 122).
The contacts 96 (Fig. 32) and 89 (Figs. 17,
18) are closed and the electromagnets 337,
and 338 (Figs. 24, 25) are energized, thus
bringing the apparatus back into their start-
ing position, as nbove described.

3. ‘When the calling subscriber succeeds in
connecting himself up with the intermedinte
switch apparatus ZwI and ZwII, but does
not find a disengaged connecting up appa-
ratus (Figs. 34 to 42) matters take place in
the following manner: The electro-magnets
321 and 328 (TFigs. 17, 18) and 829 (Figs.
24, 25) of disengaged intermediate switch
apparatus Zwl are cnergized first, after-
ward the electromagnets 322, 323, 330, and
331 (Tigs. 24, 23) of disengaged interme-

‘diate switch apparatus ZwII, and finally the
Celectro-magnets 324 and 325 (IFigs. 24 and

25).- The circuits of these. electro-magnets
have been described above. The contacts
367,369,371, arrive at the last contacts of the
rows 366, 368, 370, (Fig. 24); the toothed
segment 176 is then stopped and the contact
103 (Fig. 28) is closed, while the other con-
tacts of the levers 304-and 305 do not pro-
duce’any effect. After the subscriber’s call

apparatus (Figs. 1 to 16) has been released
\ 1tg position: -| from the speaking
2.*When-one: of:"the ten intermediate ({:

osition (Fig. 12) the

contacts 80 and 81 (Ifig. 1) (cited in case |

‘and 2) are aguin closed. This closing pro-

duces the oxcitation of the disengaged mag-
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“néts 336" (Figs. 17,-18)- 338 and 240 (Figs.
24,25), circuits; 122, 103 (Iig. 27),-360, 361,

‘rentis.d
" 1336,
(Figs.

(Fig. 25),93;(Fig..31), 354, 335, 86, (Figs.

17, 18); 80, 81.(Fig. 1).:- Erom here the cur-
nt-is divided, one part of which flowing to
9, 858, (Figs. 17, 18) 303, 364, 371
*24;795) . the last contnct 70, 122, the

- second:-part-of ‘the.current flowing. to 357,

10

356 (Figs. 17, 18), 338, 363, 364, 371 (Figs.
24, 23) last contact 370, 122, while the third
part:ofithe-current. which starts from 356
(Figs. 17,.18) flows to.363, 362, 340, 371,

last -contact. 370; '(Figs. 24, 25).122. - The
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‘they-have been 'br_d_u(?
‘substantially as an

contacts 89 (KFigs.'17, 23) 96 and 104 (Fig.
22) dre closed and consequently allow the

-excitation. of the free electro-magnets 337
(Figs. 17, 18): 339..(Figs. 24, 253) and 341-

(Figs. 24, 25), whereby the apparatus are
brought back into their position of rest.

" Having now fully described my said in-

vention, -what I claim and desire to secure
by Letters Patent, is:—
1. In:a device of the kind described for

automatically connecting up the subscribers

of n telephone exchange a plurality of inter-
mediate switch apparatuses.(ZwlI) compris-
ing each in combination a toothed segment
(169) rotatably mounted on a horizontal
shaft, an electro-magnet (322) adapted to’
actuate the said toothed segment, a lever
(171) and pawls (170, 172). adapted to co-
operate with the said clectromagnet (322)
for actuating the said toothed segment,
three sliding contacts (361, 363, 363) carried
by the said toothed segment, a frame (175)
carrying the said shaft as well as the said
toothed . segment and sliding contacts, a
toothed segment (176) having secured to it
the said frame (175) and rotatably mounted

_on a .vertical shaft, an_electro-magnet (323)

adapted to actuate the said toothed .segment:
176), two pawls (177, 179) and a lever.
2178 adapted to codperate with the said.
olectro-magnet (323) for actuating -tho snid
toothed . seginent « (170), o frame (160)
curved so as to suit the movements of tho
said. sliding . contacts, o plurality of.contact
rows_ (300, 362, 364) “inserted in the said

-curved. frame so that:at every excitation of

the cléctro-magnet 322 the sliding contacts:
are moved step by.stép over three Tows_.(in
one direction X) and then at every excita-,
tion of the electro-magnet (323) slide step.
by step on'thosethree rows in front of which.
t by the first motion
- for. the purpose set’

forth. 7 : |

2. Ina de\(_icéédf the kind descr_i’b_'_'e_d"'fori

automatically. connecting up the. subscribers |

of ‘a‘telephone exchange, a plurality of in-:

- termediate ‘switch :apparatuses comprising’

each .in“combination -a. horizontal :toothed:

" .segmént, s vertical toothed segment, means

5 'p('_)_mgrismg.r. pawls’; for: causing. the spid
o SOmPE ng- |

toothed segments to moye forward, contacts
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90, 93, and 94 and a disengaging device for
said pawls comprising a contact 96, an elec-
tro-magnet 338 adapted to actuate the said
contact, a hook 193 codperating with said

_vertical toothed segment and adapted to

actuate the said contact 96 an electro-magnet
339, levers 184, 187 and 191 adapted to be
actuated by the said electro-magnet 339, the
lever 191 being directed toward the pawls
of two toothed segments, the arrangement
being such that when the electre-magnet 338
is excited the contact 96 and thereby the
circuit. of the electromagnet 339 are closed
whereby the contacts 90, 93, 94, the horizon-
tal toothed segment together with the con-
tacts 92 and thereafter the vertical toothed
segment together with the contact 91 and
thereby also the contact 96 after the disen-
f;ngement of arm 194 are adapted to De
yrought back into their starting position
and means for operating the said backward
motion of said members, substantially as and
for the purpose set forth.

3. Ina clle\‘ice of the kind described for
automatically connecting up the subscribers
of a telephone exchange a plurality of con-
necting up apparatuses comprising each in
combination a tcothed segment rotatably
mounted on a vertical shaft, a toothed seg-
ment rotatably mounted on a horizantal
shaft and all carried by the vertical shaft
an electro-magnet (326) adapted to actuate
the segment adapted to rotate around the
said vertical shaft, an electro-magnet (327)
adapted to actuate the segment which is ro-
tatably mounted on said horizontal shaft,
contact-rows 72 and 74 two sliding contacts
(73 and 73) carried by the said vertical
toothed segment, a framing curved accord-
ing to the path of motion of said two con-
tacts, these contacts (73 and 75) being adapt-
ed to move step by step in two different di-
rections nt the side nnd between a plurality
of contact rows (72, 74) mounted in the said
curved framing the said step by step move-
ment of said contacts (73, 76) at the side
of said contact rows taking place each time
over two rows, substantially as and for the
purpose set forth.

4. Tn a device of the kind described for
automatically connecting up the subseribers
of ‘a telephone exchange a plurality of con-
necting up apparatuses comprising each =
fixed contact a vertical toothed segment car-
rying sliding contacts and means for con-
trolling it, a horizontal toothed segment
supporting the vertical segment and means
for controlling it, a contact (106) which is
closed when the said members occupy their

_position of zero and an electro-magnet (333)

adapted:to open the said contact 106 when it
is energized, a line leading to each connect-

ing up apparatus, a circuit for said magnet

including said contact and said line sub-
stantially as and for the purpose set forth.
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5. Tn-a device of the kind described for-

automatically connecting up the ‘subscribers
of a telephone:exchange, a plurality of con-
necting up apparatuses comprising each in
combination: a- fixed '.contact - vertical
toothed 'segment carrying sliding contacts

and means: for: controlling it"a horizontal

toothed segmeént supporting the vertical seg-
ment and means for ‘controlling it, contacts
(112,:113, 114), the:contact 114 of which is
closed: when:the members of said connecting
up apparatus occupy. their position of zero
and an electro-magnet (335) adapted when
energized: to close the contacts 112 and 113
and to-open the contact 114, a calling-line
circuit leading to each apparatus, and a cir-
cuit for said magnet including said contact
114 and the-calling line circuit, substan-
tially as and for the purpose set forth.

6. In a device of the kind described for
automatically connecting up the subscribers
lines of a telephone exchange to form a talk-
ing circuit a plurality of connecting up ap-
paratuses comprising . each in combination
fixed contacts for the lines a vertical toothed
segment, sliding contacts thereon and means
for controlling it, a horizontal segment sup-
porting the vertical segment, a pawl lever
adapted to cause the said horizontal segment
to advance step by step, an electro-magnet
(334), a contact (115) controlling the talk-
ing circuit which is closed when the mem-
bers of said connecting up apparatus occupy
their position of zero and is adapted to bo
actuated by the said -electro-magnet (334).

and the said pawl lever of the horizontal:

segment, means whereby the said pawl lever
each time it performs its forward stroke
allows the said electro-magnet (834) to open
the said contact (115) and when this takes
place, means-whereby the said pawl lever

owing to its backward movement maintains |’

the opened condition of said contact even in
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the case when the circuit of said electro-mag-
net -be interrupted and this until the said
pawl lever continues its movement whereby
the said contact (115) is closed while this
contact remains open when the circuit of
the said electro-magnet (834) is closed, and
means responsive to the engaged or busy
condition of a called line for energizing said
electro-magnet substantially as and for the
purpose set forth.

7. In a device of the kind described for
automatically connecting up the subscribers
of a telephone exchange a plurality of con-
necting up apparatuses comprising each in
combination fixed contacts for the lines a
vertical toothed segment, sliding contacts
thereon a pawl mechanism adapted to actu-
ate the said vertical toothed segment, a hori-
zontal segment, supporting the vertical seg-
ment the contacts 106, 112, 113, 114, 116,
117, 118, 111, 115 and 119, a pawl mecha-
nism adapted to actuate this horizontal seg-
ment, a disengaging mechanism comprising
an electro-magnet (342) a line circuit there-
for, a contact 119 adapted to be actuated by
the said electro-magnet and by the said ver-
tical toothed segment, the electromagnet
(343), the disengaging lever 213, means
whereby the closing of the contact 118 ener-
gizes tlZe electro-magnet 343 to bring the
said contacts 106, 112, 113, 114, the horizon-
tal segment and the said contacts 116, 117,
118, thereafter the said vertical segment and
the said contact 111 and finally the contacts
115 and 119 back into their position of zero,
substantially as and for the purpose set
forth. ‘

In testimony whereof I have hereunto set
my hand in presence of two witnesses.

JOSEF PETICKY.

Witnesses:

TraxnT PETICKY,
- ApoLpur Fi1scHER.

Coples of this pﬁtent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
¥ ‘Washington, D. C.”
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