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- UNITED STATES PATENT OFFICE,
TSI
- JMANN, & civil engineer, and a subject of the

- Bavaria, part of the German Empire, have

10-

. ing to experience. . .

20

- in the Well known manner.
_cordingly provided for a group of 100 suh-

30

“-ing contacts and line contacts, with whick
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_ dhe offect is produced, that of all tne pre- !

“ing Telephonic Line-Connecting System, of

"100 subscribers, say 10 to 15 line selecting
* devices or for a group of 200 subscribers
there are provided about 20 line selecting

sides in the fact, that it is distinguished

‘subseriber, aside from the ordinary

BERNHARD 'KUGELMANN, OF BAD XIZSENGEN, GERMANY,

SELF-ACTING TELEPHONIC LINE-CONNECTING SYSTEM.

Specification of Letters Patent, -

l’atellfcd Oct, 18, 1910,

Application filed Fune 12, 1907, Serial No. 878,672,

1o all whom it may concern: :
Be it known that I, Berxmaro Kveer-

King of Bavaria, a resident of 38 Theresien-
strasse, 'In Bad  Kissingen, Kingdom of

mvented a'certain new and useful Self-Act-

which the following is a specification..

This invention refers to zn arrangement
in connection with .tclephonic connecting
or transmitting systems of that kind, in
which in the central station for a particular
group of subscribers only so many line se-
lector devices are to be used, as are required
for the largest number of simultaneous con-
nections for conversation occurring accord-

In the system about to be described, there
are for instance provided for a group of

devices.. To each of these line selecting de-
vices belungs a corresponding pre-selector
There are ac-

scribers with ten line selecting devices, 10
pre-selectors. Every subscriber of the group
1s furnished in each pre-selector with a con-
tacy arrangement, which consists of block-

contact arms of one of the pre-selectors are
made to register automatically, as soon as
the subscriber cails up. On the other hand
the contact arms are connected to the line
selecting apparatus, corresponding or be-
longing to this pre-selector, so that the call-
ing-up” subscriber is connected to chis line
selecting device, thereby being enabled to
effect the desired connection.

The essential feature of this invention re-

from the well known systems of this kind
by the absence of any rotatable or stepwise
actuated devices which are provided for the
purpose of placing one of the pre-selecters
In_contact - vith the line of the calling-up
line se-
lecting devices and pre-selectors.” In this
invention however, every pre-selector is pro-
vided with some contacts 22, 23, 25, whereby

selectors, it is only the next unoccupied pre- |

selector, which can be moved by the calling-
up ~zhseriber within actusting distance of
an interrupter, provided in the central sta-
tion, so as to he operated by this means,
On the other'hand every subscriber is pro-
vided with special relay-contucts (11, 12).
By the influence of the interrupter, the pre-
selector, which happéns to be in operating
position, several pre-selectors, as will be set
forth - hereinafter, being . operated, even,
when the subscriber calls up, moves over
the line contacts and the blocking contacts,
which latter are connected to
tacts (11, 12) of the subscribers, The call-

ing-up subscriber will then have influenced.

his relay contacts in such a manner,~—thus
for instance by eclosing the contnets,—that
the pre-selector, or, in case several pre-se-
lectors are moving, one of them with its
contact arms is arrested vpon the system of
contacts (blocking contacts and line con-
tacts) corresponding to this subseriber in
the pre-selector, and to which the lines of
the subscriber are connected. Inasmuch as
on the other hand the contact arms of the
pre-selector are connected to o line selecting
apparatus, the calling-up subsecriber is now

in position, to effect the desired connection .

by means of the line selecting apparatus.

In the drawings is illustrated diagrim-
matically a telephone system eonstructed in
accordance with the present invention, two
subscribers’ stations, having the calling
numbers 38 and 20, znd the corresponding
pre-selectors and selecting apparatus, heing
shown. : :

Figure 1 represents a portion of such sys-
tem; and Fig. 2 the remaining parts thereof.

1n the interest of clesrness of illustration
and with a view of a better coinprehension
of the various erts, the one pre-selector
with corresponding line selecting appa-
ratus is only represented by its sets of
contacts (blocking contacts and line con-
tacis). In all line selectors W the usual
form with rotatable and displaceable shaft
is shown, while of course the invention is
also applicable to any other form or type
of selectors.
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In the upper lefi-hand corner of Fig. 1

{-1s shown the wiring of a subscriber’s appa-
ratus which is similar to that of the “ Strow-

ger system.”

In Fig. 1, being the left hand part of the
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~drawing, three relays are shown for each

subscriber, that is'to suy a calling-up relay

.13 with'the above mentioned relay contacts

10

ks k., - are mounted.

15

.20

- all-in al
30

11 and 12, a relay 14, the purpose of which
will appear from the following description,

and a separating relay 15. Besides, a call--

ing-up relay 16, which is common to the
entire group (Fig. 1 of the drawing, lower
portion) is provided. .

Every pre-selector V consists of a rotata-
ble and displaceable shaft on which a double
contact arm %, sy and a double locking arm
: The arms %, ki,
ks control the contact arrangements of the
subscribers in the pre-selecting device, k,,

-controlling a field containing double contact

ins (hereinbefore called line contacts), and
isp controls a field of contact blocking pins
{hereinbefore called blocking contactsy. To
each double contact pin corresponds a con-
tact blocking pin. Hence, when %,, %, are
placed orr a double contact pin, %,, will be

‘placed upon the corresponcing blocking pin. |
- ing device is shown, which comprises a relay

The blocking pins are permanently and
securely connected to the lines sp,, and sp,,
of the subscribers. In the drawing three
series of double contact pins and of contact
blocking pins are represented, that is to say
the contacts. for 30 subscribers.
There is the peculiarity however, that to
each row of blocking pins a separate double
blocking pin is furnished. To each of these

| "double blocking pins a double line sp, ¢, sp,

35
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€2y 8Dy 0, is securely connected. In the inop-

erative position of the pre-selector, the arms
Rapy Kcy kay %y do not make connection with
any contact. As soon as the shaft has been
raised one step, k;, is placed upon sp,, &, on
¢;5 on the sezond step k. is placed on ¢,, £,, on
sp, and so on; %, and %, do not make connec-
tion with contacts while the shaft is raised;
oniy during the rotating movement %, and %,
are moved over the double pins of the sub-
scribers.  The relay contact 12 of every sub-
scriber makes coutact with one of the lines
sp'y sp?, s»° and the relay 14 of this sub-
scriber 1s in contuct with the corresponding
line ¢, ¢%, ¢*, in such a manner, that a sab-
seriber, whose calling number is for instanc»
38, is connected to the line sp* by his relay
contact 12, while by his velay 14 he is con-
nected to ¢% that is to say, in the representa-

tion of the invention, shown, the switching

parts. (12, 14) of a group of ten subscribers
are included in -each double line (sp,, ¢,
8% ¢* .. .), thus for instance sp*, ¢ in-
cludes the switching parts of the subscribers
with the calling numbers 10 to 19. The re-

- lay' contact 11 of each subscriber is included

in_his blocking line sp,, sp,, which, as

-already mentioned, is connected to the

blocking pins of this subseriber in the pre-
selectors. In the form of carrying the in-

vention into effect, here shown by way of
examnle, the relay contacts 11 of the sub-

scriber 20 are therefore conrscted to 8P,
and those of the subscriber 38 to 8Py 'The
other parts of the pre-selector V' ave well
known as they are those of the well kaown
* Strowger system ® described, for example,
at pages 721 to 734 of .the Electrotechnische
Zeitschrift, Berlin, 1903; they consist of
the raising and rotating magnets Ari, dm,
an interrupter v, which is operated by means
of the blocking magnet sm and wiich is
turned one step toward the right every time,
the blocking ‘magnet is operated: =nd it

further consists of a releasing magaet rm,

the armature of which is formed, o as to
constitute a checking pawl and which re-
tains the shaft in its operative position, until
rm is excited. . cro

80

- A peculiar feature of the inventio: resides

‘in the blocking pins r», the function of

which is-explained in the arrangement given
as an instance of the application of the in-
vention. S o

Below each of the pre-selectors, the switch-

17 and the contacts 22, 23, 25 and wkhich pro-
duces the effect, that when a subscriber is

calling, only the next unoccupied pre-selec-.

tors can be operated every time. The select-
ing apparatus W, which corresponds to each
of the pre-selectors V, differs but slightly
from the latter cne. The separate’ double
blocking pins are not a part of the selecting
apparatus. - The double contact pins are con-
nected to the «, d-lines while the contact
blocking pins are connected to the blocking
lines Sp of the subscriber. Hence, every
subscriber is provided with two blocking
lines sp and Sp.

Supposing, subscriber 88 desires connec-
tion with subscriber 20.. Then, subscriber

#8 will ground his ¢-line temporarily-pref-

erably by taking oxf his receiver and thereby
causes arm g to actuate the contact F and
connect the same with the ground E—and
he thereby produces a current impulse from
the station battery 8, the positive pole of
which is grounded, the current passing as

‘follows:—negativ. “pole, universal calling-

up relay 16, line 21, upper coniact of the sep-.

arating relay 13, upper winding of the call-

ing-up relay 13, ¢, earth at the calling-up
subscriber station. The relay 16 closes its
contact and produces,—supposing that the
first pre-selector is unoccupied,—a local cur-
rent by way of the raising magnet Am of
this pre-selector, which passes as follows:—-
negative poie of S, contact 22 on relay 17,
kan, contaei 23 on relay 17, contact en relay
16, positive pole. In consequence thereof
hom raises the shaft w one step, so that the
head contacts above the shaft are closed. -
The closing of the head or top contacts
produces in its turn a local current, which
flows during the operative position of the
shaft as follows:—negative pole, relay 17,
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top confact, e flx, so that the contacts 23

-
I3

“and 22 are opened and the centact 25 1s elosed

by the responding of the reluy 17. When
the contact 25 is closed, a local current fluws

by way of the blocking maguet sm as fol- |

lows:—negative pole, contact 23, resistance
26, s, fourth axm of the switeh v, head con-
tact, earth. This results in the closing of the
contacts 27 and 28,

The contact 28, is arranged iu such a man-
ner, as indicated by the dart line,—that it
remaius c¢losed only in the extreme operative
position and durine the return movement of
the magnet sn.
27 produces interrupting curvents by way of

.the raising magnet Am, which ‘pass as fol-
lows:—negative pole. interrupter, Ubr, con- |

tact 27, second arm of the switch w, vesist-
ance Z, (left hand part or Fig. 1 of the
drawing), hm head-contaet, earth. This re-

~sults in the raixing of the shaft on each im-

- pulse by means of /.

25

One ot the poles of
the raising magnet (and of the rotating
magnet) is connected to the arm Ly, by way
of one closed cireuit contact each and by way
of a polarization battery p. The battery »

-prevents unintentional branching off of the

[
[ )

35

40
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current from the negative pole by way of 23,
26, 28, p, Zui or by way of du, head contact
and earth.  After each operation of Am the
ciosed circuit contact is opened. :

The above mentioned contact 28 on the
blocking agnet sm produces the effect,
that one end of the winding of the blocking
magnet-sm 15 in connection with the contact
arm /A, during the extreme operating posi-
tion of its armature and during the return
movement of the same. Now, in case the
shaft 2 in the example herein described, is
raised three steps, because a subscriber in
the third group of tens has called up, %,
Is in" engagement with p*. Now inasmuch,

“as sp® -has been diveetly grounded by the

calling-up subscriber mumber 38 by  way
of the contact 12 of this subscriber (as
above described), both the raising magnet

hoe as well as the blocking magnet om are

50

short cirenited by means of %, sp®. earth
and the head switch or by way of 28, %,,
sp*, carth, head switch and »*, inasmuch as

- the current will now pass by way of nega-

tive pole 8, Ubs, 27, v, Iy, sp°, earth, posi-

. tive S or by way of negative S, 23, 26, 28,

55
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. second field of contacts.

keope sp*, earth, positive S, so that no further
wicitipter carrent flows by way of Am;

while on the other hand -sme will not afford !

passage to the current and releases its arma-
ture. The return movement of this arma-
ture produces the well known effect, that
the switch « is able te turn avound to the
As soon as this is

~ done, a current impulse takes place by way-

65

of the relay 14 of the calling-up subscriber,
passing through negative S, first arm of the
switch w, L., ¢, relay 14, contact 12, earth.

872,874

The closing of the contact |

This current impulse excites the relay 14
and interrupts by this means the cireuit
sp?, earth, so that other moving pre-selectors
are not arresied aiter the third step, unless
sp? is" grounded by the medium of .another
tealling-up subscriber (with a calling num-
ber between 30 snd 89).  The relay 14 will
then remain excited for some time by the
arresting enrrent. passing by way of its
middle eontact, which is conaected to the

1
!
]
H
}
1
1
[
I
i

i contact 12 of relay 13, earth. When the
i switch is on the second field of contacts, the
rotating movement of the shaft takes place
under nearly the same conditions as during
i the raising movement. First of all sm will
again offer a path for the current (the cur-
rent passing by way of negative pole, con-
tact 23, .
switch , head contact, earth). DBesides, in-
terrupter currents will pass into the rotat-
ing maguet dm, as soon as the blocking mag-.
net sm has attracted its armature completely
and has closed the contact 27. These in-
terrupter ctrrents pass as follows, from the
negative pole, to contact of the interrupter
Ubr, contact 27, second arm of the switch u,
resistance 7, (right hand or Fig. 2 of the
drawing) dm, head contact, eartlh, ‘

After eight such interrupter-currents have

with the blocking line &p,, of the (ulling-up.
subseriber. Inasmuch however, as sp,, has
been grounded by the calling-up subscriber
~directly by way of the contact 11, both dm
as well as sm., are short circuited in the same
manner as above explained with reference to
hm and sm. No further interrupter cur-
rents can therefore pass by way of dm; and
on the other hand no current will pass

that the switch » can move upon the third
field of contacts. No current or at least no
current of any noticeable force will pass
through the winding 1 of the relay 15, upper
contact of 14, earth. (The winding 1 of
relay 15 has a resistance of nearly 750
ohms). Wken however the switch « is upon
the third field of contacts, %, and sp,, in
consequence are placed directly on the nega-
tive pole, which 1s done by way of the third
arm of v, see dotted line, so that now, espe-
cially when the contact 11 is grounded by
way of a resistance, not shown in the draw-
ing, a considerably strovger current will
also flow through the winding 1 of the relay
15 (negative pole, third arm of the switch
Uy Kopy $pie winding 1 of 15, upper contact
of 14, earth). Relay 15 opens and closes its-
contacts, whereby the current is prevented
from passing through the relay 13, whereby
on the other hand the current is also cut off
from the relay 14. As long as the pre-
selector is placed on the lines of the calling-
" up subscriber 38, the current passes as fol-

resistance 26, fourth arm of the

taken place, &, has been placed in contact

70

75

negative pole, by way of relay 14, middle

85
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through sm, which releases its armature, so -
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lows—negative. ‘pole, third arm 52 the
. =4 - ’ 1 - N : T
switehy u, Loy spyy. Jower contact of 13, wind-

- ing 2,-earth, so that 15 remains excited and

15

- 20

30

the relays 13 and 14 are separated off from
the station battery. The pre-selector 1s now

in engagemént by means of its contzct a ms:

L., ky with the lines ¢ and & of the calling-

E up subseriber; who is now enabled to operate
apparatus byt

the eorresponding selecting
way of ki, &y o

As already mentioned, more than one pre-
selector is moved by one subseriber, . be-

causr the current impulse, negative pole, 16,
apper contact of 15, upper winding of 13, ¢,

eartls, may last any length of ime at the
callinig-up subscriber station, so that the re-
lay 16 is still excited, while the relay 17 has
already caused its armature to be turned.

. This results in causing the current tp" pass
through  contact 25, contact 22’. (Fig. 2)

lifting magnel %m/’, contact 28’ and the con-
tact of the relay 16 to the earth and in con-
sequence the movement of the pre-selector
V7. Buppose the case, that two subscribers
(for instance 29 and 38) are calling-up

“simultaneously, several pre-selectors are op-

erated which is done with a slight interval

‘of time, inasmuch as' the first local eurrent

by way of the raising magnet m of a pre-
selector. can only take place anyhow, after
the. preceding pre-selector has been raised
one step and after the relay 17, belonging

-to the latter pre-selector has caused the al-

teration of its field of contacts. This small
interval’ of ‘time produces the effect, ihat
every sabscriber is provided with a pre-

‘selector 'V oand consequently with a selector
‘arm Z, inasmuch as the first operated pre-

“ selector is arrested by the grounding of the

40

45

50
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60

conductor sp, and is caused to rotate, where-
upon sp, is mmediately cut out from earth
again.(in the lower contact of 14), so that
the next pre-selector may move unimpedediy
as far as sp,. Since more pre-selectors can
be operated, than it is possible to call up sub-
seribers, the arrangement is guch, that a pre-
selector. which has been .raised through
eleven steps, is returned to its inoperative

"position automatically, because . this cuse,

P8y kb will engage two contacts #r, which
are legged to earth, so thut the relays Ra, Rb
of the corresponding selecting apparatus,
which are connected to L., %, are excited,

‘the eircnit being from the negative pole of

the hattery through arm 3 of the switch u
and in ong direction through the arm 1 of
the switch U and the parts R,, k., », to the
positive side of the battery and on the ofher
side throngh the armn 2 of the switch U and
the parts'Ry; %, 7, to the positive side of the

- battery and the said - preselector released.

-85

After taking the telephore off the hook, the
calling up subscriber operates his so-called
numbering switch which is designated in Fig.
1 by contact p;, p, and by this means ke pro-

972,874

- by way of the b.line conductor,

duces a nuinber of impulses which corre-
spond to the desired call number, in the
seleeting apparatus. . The short interval -of
time from the moment of the first ground-
ing (on the taking off of the telephone by

0 -

the calling up subscriber) to the cpmmence- - - -

ment of the series of current impulses, is
suilicient. for the above described .switch-
ing -operation, the interrupter-currents fol-
lowing cach other very -quickly. . The, sub-
sequent switching cperation is well known.
Every impulse procuced by the numbering
switch by way of the a life conductor, ex-

75

cites the relay Ra of thdwelecting apparatus.

by way of «, &, Re, U, 4%, S, earth, thereby
producing Jocal curtents, ds follows:—neg-
ative pole of the central battery S, o] rating
contaet-ai Ra, raising magnet I—iMl,)e fourth

arm of the switch U, positive pole. "In con- -
miy’

sequencg thereof raises the shaft two
steps in the present instance. The current,
impuise preduced by the numbering switch

calling up subscriber station, b, k,, R, sec-
ond arm of U, fifth arm of , negative pole,
produces by the responding of
lowing Jocal current: positive pole, SM, con-
tact at Rb, negative pole. é)M‘is excited:
and when 1t is cut out of circuit, it moves
the switch U upon the second field of con-
tacis. In consequence thereof the next series

b the fol- .

80

85

earth in the

90_

%

of current impulses produces local currents

by way of R« and by .way of the rotatin

meznet DM, the current, passing as fo -

lows:—-megative pole, contact at Ra, rotat-
ing magnet DM, fourth arm of the switch
U, positive pole. : . :

The shaft is rotated, which in the present
instance takes place through ten steps, so
that the arms Ka, Kb are placed on the line

‘ab of the desired subscriber 20. The & cur-

rent impulse causes, as above referred to,
the turning around of the switch U onto the

100

105 .

third field of contacts, so that the desired - -

connection Is now obtiined

} (- {a of the sub-
seriber 38), Ke, Ra, first

arm-of U (third

field}, Ke, ¢ (of the subscriber 20). by way .

of his station, b, Kb, second arm of U (third
field) Rb, Kb, b _(of the subscriber. 38)). It
is well known, that the blocking line of a
busy subscriber must be connected to one

110

115

pole of the battery, in order that the con- . -

nection miay not be disturbed by third sub-
scribers, : ’ '
In the present cuse, given hy way of ex-
ample, every subseriber is provided with two
bloeking, itnes Sp and sp. If a subseriber’s
station-}
with. the. battery and prevent, as will be
seen; any disturbance.” When a subscribep
has called, Sp is connected to the negative
pole, thus for instance in the above instance,

n-use these blocking lines connect

120

125

Sp,s of the subseriber 38 1s connected by the

lower contact of 15,—the said contact being’
closed in consequence of the excitement of

130 -
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. the winding 2, as has'been shown above,—
- and by way of sp,, k., third arm of the

switch u, to the negative pole. If ¢ sub-
scriber is called his line S, will also be in
contact with the negative pole, for example,
the line Sp,, in the illustration is over K,
and the third arm of the switch U i in con-
tact with the negative pole (in the selecting

-+ apparatus, occupied by the calling up sub-
10

scriber 88). Imasmuch as on the othar hand

Sp,, of the called subscriber is connected to

the winding ¢ of relay 15 and to the positive
pole, the relay 15 of the called up subseriber

- 15 also exeited.

18 -

For the sake of a better coruprehension of
the blocking operation, it may be supposed

~in the above mentioned instance, in which

20

the subs:riber 38 calls up Jhe subseriber %0,
that the subscriber 20 has already been en-
: E:zged by a third party by means of any

ind of selector, thus for instance by the
selector - which 1s shown in the annexed
drawing by its sets of contacts only.* In this

ER - case, the blocking line Sp,, is connected to
- 25

the negative pole, as has just been explained,
by way cf Ke¢p, and by way of the third arm

. of U of this selecting apparatus. Inasmuch

80

40

as on the other hand however, the subscriber
88 excites Rd and consequently SM by the
last current impulse and by way of his &

line conductor (see above), a connection will

be established between Sp,, and the pssitive
pole in the moment, in which SM has at-

. tained its extreme working pusition (U be-
86

ing still mgintained upon the second feld of

~contacts), this connection being by way of
“Kep, third arm of the switch U, contact at
. SM, releasing magnet RM, positive pole and

also by way of releasing magnet rm, positive
pole, so that the selecting apparatus with its
pre-selectors, which are ozcupied by the call-

~ 1ng up subscriber 38, are restored into inop~
“erative position. It yet remains to point
" out, that by the simultaneous excitement of

45
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50

55

Re and Rb of a selocting apparatus, the dis-
engagement of the same and of the .corre-
sponding pre-selectors takes place, R ex-
: ;a8 already mentioned, the magnet
SM, by which means a local circuit is estab-
lished by way of positive pele, RM, or rm
frespectively, contact 31 at SM, contact 32
at-Re, negative pole. Upon the release of
the prelimmazry selector the head contscts of
the same are opened, which results in 17 be-
ing cut out from the cireuit, so that the con-

- tacts 22, 23, 25 are reiurned into inoperative
“position. :

In the constructional details of the system

‘described variatiens may occur.

- for "each pre-selector, arrange

What T claim and desire to secure by Let-

ters Patent of the United States is:—-

1. In a telephone system, the combination,
with the sugséribers’_ lines divided into
groups, of common lines and a number of
pre-selectors for each group, each pre-selec-
tor comprising a traveling contact device,
adapted to be moved successively in two di-
rections, and to make contact by the move-
ment in the first direction with said common
lines, and each pre-selector arranged to en-
gage with a subscriber’s line.

2. In a telephone systein, the combination
with the subseribers’ lines divided into
groups, of common lines and. & number of
pre-selectors for each group, each pre-selec-
tor ‘comprising: & traveling contact device,
sdapted to make contact with each of the
said common lines and each pre-selector ar-
ranged to engage with a subscriber’s line, a
switching apparatus for each pre-selector,
the said switching apparatus arranged to set
in action the next idle pre-selector, when a
subscriber-1s calling up.

3. In a telephone system, the combination
with ‘the subscribers’ lines divided into

groups, or common lines and a number of-

pre-selectors for each group, each pre-se-
lector» comprising a traveling contact device,
adapted to make contact with each of the
said conmon lines and ezch pre-selector ar-
ranged to engage with a subscriber’s line, a
calling relay device for each subscriber, a
common relay device, a switching apparatus
for each pre-selector, arrangecf to set in
action the rext idle pre-selector.

4. In a telephoue system, the combination
with the subscribers’ lines, divided into

groups, of commen lines and a number of
pre-zelectors for each group, each pre-se- -
“lector comprising a traveling contact device,
-adapted to make contact with each of the

said common lines, and each pre-selector ar-
ranged to engage with a subscriber’s line, a
calling relay device for each subscriber, a
common relay device, a switching apparatus
to set in
action the next idle preselector, a line select-
ing apparatus connected with each prese-
lector, and-means arranged to make the final
connection with a desired subseriber’s line.

In witness whereof, I have hereunto signed

‘my name in the presence of two subscribing

witnesses, .
BERNHARD KUGELMANN.
YWitnesses: '

E. Barpzi,
H. RarpeL.
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