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“ieally connected to a free SlOW-‘lCtlIlﬂ'
and to a free selector associated t]1erew1th
whenever the switech controller by its con-

20

25

18
quick-acting

STAT S

. FRITYZ ALDENDORFF, OF BERLINWVILMERSDORF, GERMANY.

TELEPHONE-EXCHANGE SYSTEM.

| Application filed Detzember 31, | 1914

Seriel-Ne“S"ZS 950.

(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3 1921 41 STAT L 1313)

fﬁ all fw}'wm it May concern:
3¢ it known that I, Frirz
ot 32 \fiqnnheunelstrasse Berlin-Wilmers-
dorf, (zermany, have inv ented new and use-
ful Improvements in Telephone-Exchange

Systeims (for which I have filed applications

in Gerinany, Jan. 20, 1914; England, Jan.
10, 1914 ; (TClchlny.} March 9, 1914 ; England,
,.kpn 1, 1914 and Russia, Apml 16, 1914)
of w 11(:11 the followi ing is 2 epeelﬁeatlon
This invention rehtes in - general to 1m-

provements in telephone exchange qystems in

which the connections are estabhshed through

electromechanically controlled switches.

A feature of the invention consists 1n the

one end of a link circuit containing an op-

erator’s switch controller being ‘llltom‘lt-
Ander

trolling currents has caused a switch or set of

switches to establish a connection with a
~wanted line, whilst the other end of the said

hnk circuit 1s automﬂ‘riefﬂly connected to a
subscriber’s line as soon as the subscriber
cadls.

Kach connection between two subscribers
first established through a relatively
«witch or ﬁnder The quick-
acting finder is in one link circuit extending

~between a calling line and a selector, and

40
vided with several snuultmeoue]y -operating

test brushes the number of which 1s greater
than that of the test brushes. on the slow-

45

thie

the slow-acting ﬁnder 1s-in another hink cir-

The

cuit -between the aid line and selector.

“moment a connection through the link cir-
cuit containing the quick detmﬂ finder has

been established between two subscribers

established connection and connected to a1)-
other 1dle selector.
The quick-acting finders ‘are each pro-—

actine finders. When a eubsemher calls the

next idle quick-acting finder 1n the group of
switches to which he belongs is started by
“a current impulse produced by the line relay
of the calling subscriber,

This current 1m-

ALDENDORFY,

. LCANY

deenergization of the relay
operation of the impulse ceuntmﬂf brush in.

link cirenit 1s disconnected ‘from ‘the

pulse flows through a contact of the cut oﬁ' .
‘relay of the eﬂhng

~When the

subscriber,

1459175

50

cut- eff relay is energized the said starting

-1mpulse circuit 18 epened and the flowing of
] wrong starting impulse on the deenergi-

sation of the Tine relay is thus prevented.

The operator’s switch controllers in the
counting brushes.
brush 1s a relay
made - dependent on the testing and change

over functions of the. seleetors eentrolled,
by the switch controller.

The moment one

55

system each consist of two impulse -
Associated with -each
the operation of which 1s

60

of these relays is caused to operate as a re-

sult of a testing or change over function,

it starts the operatlon of the next 1mpulse '
counting brush that is due-to act.

The said
relays are switched 1nto the controlling cir-

cuit extending from the operator’s controller
to the selectors before the testing or change
over functions in these seleeters take place.

I;The moment one of these functions is per-
fornied the part of the controlling circuit

extendmn* from the selector to the controller

is moment arily .opened by a -device in the

selector. By this means the relay in the

controlling circuit at the controller is mo-

mentarily deenerﬂ'wed and this momentary
‘results 1n the

the eontml]er being started that eounts the

impulses in the next series of Seleetor con-

trolling impulses.

Anefher feature ef the mventmn consmts

in a novel arrangement of the starting cir-
USH&HV this

cuit of the opemtors’ finders.

starting circuit 1s extended in a known man-
ner -to the next . 1dle ﬁnder the moment a

finder 18 tftken into use.- The new feature

70

75
80

86

consists in- the starting elremt which leads

“to the quick-acting finder of :a certain .oper-

ator being extended when this operator con-

finders of another operator.

0.
pects herself to a 03111110“ line, strmght to the =

An advantage obtained by ilsmg qmck—

acting finders w1th several test brushes in the
oper ators’ link circuits and relatively slow-

Ex

95
acting ﬁnders in link elremts through which



_the talking circuit is maintained is that large

- oroups of subscribers may be formed Wlth-

10

15

out making calling ﬂubuembers walt more
than a second or so before the operator- re-

sponds. - The broad idea of using link cir-
cuits with quick-acting finders with several

simultaneously testing arms to establish a
preliminary connectmn that is afterwards
T ephced by a link e1r(3111t with a slower act-

ine finder having fewer test brushes, may be

'.Uaefl with equal @dif&ntaoe both in full auto-

matic and semi- 1utoma,tlc exchanges.
Another feature of this 1nvent10n s di-
rected to the means for causing a seconchrgr

link circuit, to which a primary link cir-
cnit that take

up a call is connected, to be

connected without fail by its c.onnectrw

“gwitech to no other line but the mrtmular
‘calling line to which the said primary link
mrcuﬂ; has been connected.

.na pmctlca,l exchange several mlls wwill

- originate at times in various

oroups simul-

mneously and in each oroup several calls
_ may be sent in at pmctwallv the same mo-

ment.

" An identifying means is provided

which enables a ﬁecondary link circuit to

~identify the group of lines from which 1t

~ took a ca,ll and also the line in that nroup'
~“from: which the call proceeded.

connections

means were provided, wrong

-~ would be obtained by calling subscribers, for
“the call sent in by a subscmber ancl passed

- on by a primaty link circuit to a certain sec-

~ondary link 011'01111: represents a certain
~wanted number, and if the secondary link

LR
- -
(|

elreuit were to be connected to a second

- calling subscriber, the result would be that
the second callmn subscriber would be con-
“nected through group
‘the called line Umt is wanted bV the frst

~ subscriber.

" tained.

".é%hblmhed talking

The 1dentlfwnﬂ means consist in a speual_-

identifving circuit for each primary link

circuit bem;:r promded in the secondary link

circuits or in the switches helonging to the

secondary link circuits throneh which the
connections are main-
“Another feature of the invention
‘consists in an arr angement of the secondary
Jink
switches, that connect the secondary link eir-

W’hl(‘h the mnnechon

circuits by

~cuits (lll‘ectly to the subscribers’ lines, may.
“be used both for Incoming ml]s and for ou‘t—-

‘goinig calls or in other words
Rih!

“a calling subscriber’s line to a
lector and at other times for eztendmn* A

s for e uxi enaing
oroup se-

“_em’mectmn from a group eleci or te_a wnnted
- subscriber’s line. |

GIO”the aid of the accompanying drawings.

"_bd

"The invention will now be explamed bv

The invention is :llustrated in the accom-
panying drawing. A complete dlaf}"]“lm 1S
obtained by phcmﬂ figs. 1, 2, 3.
beside each other. Tig. 1 shows the sub-

scmber ' lines *mth Lhmr relays, the brushes

“controller are shown.
.trunL_ finder and Fig. 5 a group selector.

‘board B.S. are connected to the lines

It 1s clear, that

if no sueh

and final selectors to

4 and 5

1,459,175

of the quick-acting finders and of the slow-
acting finders, and the multip.
of the subscribers to the bank contacts of
2 illustrates the re-

(5 connectlom

the said finders. Iig.

lays and electro-magnets of the slow-acting
andc quch-actmn finders and the keyboard
of an operator’s switch controller. - In Fig.

3 the other devices belonnuw to the SW1tCh
Ti 10, ! represents a

1o, 6 shows a method of applymng the

invention, in. which the primary link cir-

cuits of each comprising an operator’s key-

calling subscribers by two finders H.S. and
S in tandem whenever a subseriber calls.
The finder H.S. by
ing to a calling lme in- a certaln group
causes its associated selector finder V.S. to

pick out the group from which the call was
received and to connect to a free secondary
link circuit L in that
- selector G and the slow acting ﬁnder V be-
longing to the free r-u?:czondlm'
may then be operated Slmultzmeously the !

Tink cirecuit

croup selector extending the - connection

extending the connection from the lmk Cir-
cult towards the calling subscriber.

| Tlo' 7 1llustrates a mOdlﬁCatIOH of the Sé-— o
]ector finders VS of Fig. 6. -

s, 8 and 82 When placed side bV side
show - another way of applying the inven-
tion. Here the primary link circuits each
VS are alwa:;fs immediately

ondary link mrcmt A1 the moment they are

disconnected from an engaged Second*uy -
- link-ctreuit.

The prunary link circuits are
connected to calling lines by means of two

switches As and s, “and the secondary link
“circuits are also connected to the calling
lines by two switches A» and V in tfmdem |

W’hen a call comes through from any par-
to a primary
link circuit this primary link circuit will

ticular group e. g. group

already be connected by its selector finder

e. g. VS* to a free secondary link circuit
e. o. A% and the auxiliary slow finder Av?

of

its operation in connect-

80

group. The group’

90

from the secondary link circuit towards the
wanted subscriber and the slow acting finder

| mh |
eztendmo' between a switch As and a switch

connected by -
_1he11 selector finders VS1, V82 to a free sec-

105
110

115 -

will be lmmedmtely started. It will ﬁrst

select the group I from whence the call came

and will then

VE} |
the c‘ﬂlmo' line.
the connectlon 1S bemn' extended from the

pick out a free multiple wire

A 1eaumn to an idle slow-acting finder
Thls finder will then be Laused to select -
During the time in ‘which

‘seized secondary link 011"01111: hi% to or to-

wards the calling subscriber it will alsa be

extended throun*h the group selector g2, and

This method of extending a connectlon

from a middle point through a number of

‘through the further selectors to or towards |
the Wanted subscriber.

130
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selectors towards both the calling and called
subscriber also forms a feature ot th1s In-
VeIlt,LOIl

Fig. 9 shows a method by Whl(}h the num-
ber of brushes required on the selector 1‘md
ers VS can be diminished in number.

FFig. 10 shows how the auxiliary slow find.
ers /v and the oroup selectors ¢ of an ex-
change may both be connected to the multi-
ples le.:,....dmﬂ to the slow acting finders V. In
a case like this the slow actmo* finclers ‘are
provided with means which cause them to
act as final selectors whenever a call is ex-
tended to them through a group selector q.

Fig. 11 illustrates an application of the
switching me*‘hod shown 1in Fw 10 to an
ezchaxwe in which there are minor groups
each con81st1n0* of a plurality of small

groups 1, 2 and major groups each com-

This

prising a plurality of minor groups:
indicates how the prmcmle consisting in
extending a connection from a middle p_omt
through a number of selectors towards both
the callmo and called subscribers disclosed

In Figs. 5 to 9 may be applied. to systems_

of any size.
In Fig. 1.8,, S,, indicate two subsci ihers’

stations whilst TR,. LR, and TR_,. LR,
are the cut-off and line relays belonging to

these stations. Station 52 for ezqmple 18

connected by hne% A2, B2, C2 to sets of
“bank contacts in the slow- acmlo ancl
| detm o

finders.
in the same group are connected in a simi-
lar manner to corresponding sets of bank
contacts 1n the quick-acting {md slow-act-
g finders. - '

The qlow-—actlna finders each have a qet of

brushes wa, vb, ve, vd, ve that is moved

by means of a mo,tor magnet M2 over sets of

fixed bank contacts. The quick-acting
finders I are each provided with’ %everal
sets of brushes, e. g. 10, all of which are
moved toaether over setf-* of bank contacts
by a motor magnet Mr. By means of its
several sets of brushes each quick-acting

finder hunts 1n, several sub- groups of sub-

scribers’ lines 51m111taneousl for a calling
line. so that if ten sets. of brushes such as,

al. b1, el. d1l and a2. 52, ¢2, d2 are u_sed

_t]w qmck actine finder needs oan to. travel

the distance covered by ten contact sets In
order to pick a calling line out of a hundred
lines. Fach brush set ¢l, b1, ¢1, d1 or a2,
02, c2. d2 has a test rela,y 7}1 or ;02 which
is energized when its set of brushes reaches
a calling line and then connects the calling
Iine to a link circuit or operator’s p051t10n
A calling lamp AL is then lighted on the
operator’s position whereupon the operator
answers the call. Having obtained the

number of the desired line the operator
writes down this number on the keyboard

bv depressing a thousands, hundreds. tens
and units key. The switch contt*ollel Lhel e~

finder,

e&chan oe battery

quick-
All the other snbsermem-

er out of their normal position.
ment the brush sets of the qmch—dctmo

tion

upon commences sendmo selecting 1mpulses

to the selectors. in ‘the exchantre and these
selectors establish a connectlon “with the
Wanted subscriber,

1s made a second connectlon 1is established
a slow- actmfr |

over another path comprising a
‘which meanwhile has hunted and
Iound the calling line, and the first con-
nection comprising the quick-acting finder

I and the trunk ﬁnder Fig. 4 18 dlsrupted-_

8

‘When this connection :
—_—

and the trunk ﬁnder'lmn’ledlately connects

lector Fig. 5.
The opemmon of all the circuits 11?111 no
be described in detail. ' -
‘When a subscriber e. g.

‘the quick- actmﬂ ﬁnder to another 1dle se-._.“ f

B _'&30_'_- '
-S89 mmhes a CdH-

a2 current flows from the Jlefratwe po]e ofthe

2. to eqrth

by way of 3, 8, TR2. FElectrical “calling po-
tential” 1s thus ‘lDDheC_
n the quick- ‘ICLH]O‘ and slow-acting finders.
The Iine relay LRQ operﬂﬁe% on. ﬁ ener-
oization the contact springs 4, 5, 6. “The
spring

4, 5, 6, starting wire 9]

oroup, motor magnet Ms, comacts 11,12 of
the test relays of the qmck acting f
the nemtwe po]e

motor. mﬁﬂ'net M?" Ceftses and ‘Lho armahn o

moves thie hrush sets of the qmr*k acting find-

fincer are moved out of their normal posi-
the off-nor
1ts contacts _.JB 14,
contact 10 Is openerl

BY

to the test (ontactb

ndoz‘ ‘to.- .

As soon as fhe sprmrr .J-f"mQ |

‘throueh LR2, 1581092, 2,
The line 1"elav LRQ is thus ener-
-orlzed a,nd closes its contact 3 which connects

arth to ‘the test wire C2 of the calline line

90

4 is pressed against spring'5 and this
spring is then moved AWaV from spring 6.
By this means a current impulse is sent fmm. .
earth Ll’rrounh 7,
contact 10, of am oﬁ normal swtch f)S of
the next idle’ quick-acting finder T in the =

95

of the motor magnet in falling back then -

D
The nio- 1Y

al switch OS is shifted and -

15 are closed whilst its
the opening of Y

contact 10 and the s)unultdneous closure of

contact. 14 the starting wire s/ is disconnect-
ed from the quwk actu’lﬂ* ander I and ex-.

tended to the next qnwk acting finder F1 Tig.
15

belonging to the next link cirenit. By the
c]osure r:.-f contact 138 m mtelmmel 16 1s
connected to the motor magnet Mz and im-
pulses then flow from the earth through 16,
13. M7, contacts 11, 12 the negative pole and
these impulses cause the mannaﬁt My to move
the brush sets of the quick- actin o finder over

the bank contacts connected to the sub-

SC I‘le’:]"S Iimes. The moment a set of brushes
e: @ al, ?)1 cl, d1 reaches a set of bank con-

taotq e.
calling lme,, a current lows from the nega-

tive po]e of the battery ‘rhrmmh 17, eontﬂr‘ts; ._
common

18, 19 of the various test *01*Ws
l;mtu v lead 20 14 the o ontact- 27 of the test

na, p7) pc, pd, that belongs to ) 125

130

relay whose bl ush ¢l has reached the (,a,lhng_
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lme Wmdmg of test relay pl 01 pe, CQI

. opening the contacts 1 and 2.
prevent the momentfwy connection between
the contact springs 4, 5, and 6, which takes

cut-off relay "TR2 contact 8, 3 to the ealth

“The cut-off relay TR? is enero ized ana closes

through a COIlt‘lCt 9 a
‘gelf tha,t 1S mdependem of the contact 3.

locklzw cireuit for 1t-

At the same time the cut- off relay discon-
nects the Jine relm from the mlh*’w line 1 OV

place when the fwﬁnmle ot the line relav -

“drops back, from causing another impulse

 to be sent through the starting wire s/ and

- 1B

thereby starting another quml-,._ acting finder
F1, the connection between the comtdct

Sprmo 4 ‘and earth is broken at c,onmct

'- qmclr acting finder in the

when the cut-oil relay is energized.
‘The test relay »f that is energmed in the
manner describec

above dlsconnects itself from the common

“battery lead 20 leading to all the test relays

9 in that finder and SWl’LCheS Itself at 22 mnto

. .25

- 45

86

an independent circuit: By opening 1is con-

tact 18 the test relay pl cuts off the battery
feed to all the other test relavs on ‘the same
finder. By closing its contact 23 it short cir-

of its winding and +hus lowerq

cuits a part o

 the potentlal of the mllmn line causing it

~_ to appear: engaged.

By closing its contact

25 it prepares a circult which soon after-
wards causes 2 slow-acting finder L'V to set

- its brushes onto the partlc,ular calling line
A2, B2, (2 that the (I[HICIIHELGMHG’ finder ¥

| .has Sou oht out.

‘- ”'_35?: closes by its contact 26 the circuit of a call-

Finally the test relay p7

- ing lamp AL and through its contacts 19

50

| L.eys COI L:I‘O]S

oized by a
-thvouo'h a, remsta,nee ‘%4 1*61%?

and 24 it extends the ca,llmfr line s1, &2 to the
position of an operator. The operator ob-

| y Serving the hcrhtmo of the calling lamp AT,

depresses her llstemnn key 27 and thus con-

-‘11ects her talking appﬂ_.mtuq TS to the call-
After ascermmmﬁ* the number of

1mng hne.
the wanted line. which. will be assumed: ‘m

be No. 4567, she depresses the kevs T, T..

T,, T, and these keys are held 1m thelr c"he'-
pressed positions in a known manner by
locking bars (not sho;vn) A qepﬂt‘abe lock-
ng bar is provided for each row ot keys and

each locking bar controls a cu:}ntflct that 13
Cindividual %o the particular row

kex S.
Thus the. lockmo' bar of the row ot thomand@

trol contacts 29, SO and 81 1ea1z)ectwelv - The
locking bar ot the units row controls an ad-
ditional contact 32 When a ey in each
row 1s depressed the contacts 28, 29, 30 ancl
31 are closed and thereby a relay 83 1S ener-
current that flows from earth
33, 28, 29, 30,

31 to the neO*atwe 30]6 The rela. r 33 dose‘s

a locking cn‘mut f{}r itsel £ thrmwh 1ts con-

- tact 37, which circult 18 independent ot the

CON acts 28, 29, 30 and 31.

In order to

contact 28, the locking bhars
of the hlmdredq tens and -nnits rows con-

By opening 1is
. contacts 35 36 it dlsconnects the calhng line

1_?459',175

from the link mrcmt AS B3 leading to the_
selectors and by closing ‘L contact 38 it com-
‘pletes the circuit of a motor magnet 39
Wthh moves an impulse counting brush 40
over a set of contacts #1—7¢10. Each of these
contacts are connected to keys in uhe thou-
sands row Tt and tens row Te.

Current 1mj nulses now flow from the nega-

tive battery pelﬂ through 88, 389, 41, 42 "o
earth. At each impulse the ma onet 89 MOVeS
the 1mpmse countmff brush 40 one step for-
ward a

tact 43

T0

d b the swme time 1t opens 8 CON-

It 1s to be observed tha:t the rehy 35 When'. |

energized closed at its contact 44 the circuit
of a Selecuo'r controllmﬂ relay L{ which 1is
romt,ed in a group selector I‘lo 5.

This cir-

80

cuit may: be traced from ear‘rh thrmwh the

upper winding of the relay LC, side. qxwtch

45, contbact 4 61 of a relay 471 lme A4, brush °

B1 of the trunk finder, hne A?) 48, 49, 50, 51,
43, 44, B3, B2, Ab side SW1tch 46 1ower wmd--
11‘1@ of the Ielay L.C to the other pole of the
bm ery. Kach attraction of the armature 52
vesults in this controlling circult

the connection throufrh the group selectors
described tﬂ'bt take place (s1m111ta,neously
with the events in the qulck acting finder)
in the slow-acting finder LiV1 that 18 ASS0-
ciated with the wroup_selector Fig. 5.
The starting 1m1:>11lse that 1s sent When a
qubscmber' ca,lls fhrou.._.h the Sta,rtmn‘ wire 8/
floyws not only uhI“‘JHﬂh the motor ma ﬁﬂut Moy
as aiready descmbed but also throug:h thoe
wire 58, contact 59, wire 60. contact 61, brush
B4, wire 62, moior magnet Mo of th-; slow-
(:t ne finder LV to e:zu:'th

‘being
opened and in the eontrollmo* relay L.C clocs-~ '

ing its contacts 53 and 54. _ o
“Before tr ACING any Eurther the course of |

89

90

“and the fina! selector, the events will now be '-_95 |

1’0(5

105

When this starting impulse t'hmu;_):h the'.--

moter magnet Mz coaces the off nmormal

awitch OS is shifted as previously described.

and the Tmpulqer 16 is connected to the mag-

110

net Mo of the S1OW—-LLCMI]“‘ finder as well as -

to the maonet M. Crrrent 1mpul%e% then
flow from “the earth throngh 16, 13, 58.. 59,
60, 61, B4, 62, Mo to the negative po e and

va, vb, de, vd, ve, over the sets of bank con-
tm‘t belanmnw to the calling subscribers.
The moment the set of bank contacts is
reached; which corres sponds to the set of con-
tﬂcts upom which the brush set of the quick-
acting finder If 1s ]:f;'n:st:ﬂ{w.a
from the necative pole through the wire 69,
contact 25 of the test relay pl, brush dZ,con-
tact pd wire D2, contact dw, brush vd, Stop-

ping wire Adl, brush B7 of the trunk ﬁnder -

Fig. 4, stoppmtr relay H to the positive pole
of the ndbterv

of the motor magnet Mo so that the brush
set of the slow acting finder stops on the set

a current flows |

115
the motov maﬂne‘t Mo moves the brush set ™

120 -

125

The stopping relay H opens '
the contact 61 and thus stops the operation

130
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of bank contact which belono's to the callmo*
line. A talkmcr connection 1s not, howevel

“established throuwh the brushes ot the slow-

10

13

20

29

30

35

4{)

45

acting finder unt: 1 the connecting relay DR
1S enprﬂl/ed anc this enernuatmn only takes
place after all the oroup selectors and the
final selector used for the connection have
completed their operations.

The events in the -establishing of a con-
nection through the selectors under the 1n-
fluence of a switch controller have been de-
scribed up to the point where the circuit of
the magnet 39 was closed and the operation
of the unhulse counting brush 40 commenced.

At each step that the counting brush 40 is
caused to take the contact 45 1s opened and

the controlling circuit containing the con-
trollmg relay 1.C of the group selector in-
telnpted At cach interruption the con-
trolling relay LC closes a contact 33 and
causes a selectmo* impulse to flow from the
negative pole throuc-h the contact 300 of a
mlav 63, 53, 70, vertical magnet HM of the
sele¢tor which for example may be assumed
to be of the Strowger type.

Tt is to be observed that the relay 63, was
energized by the starting impulse “that,
{fowed through the brush B4 and the wire 62
and a porrtlon of which went through 64, 301,

63 to earth, causing the rclay 63 “to switch.

itself 1nto an mdependent locking circuit
which includes the contacts 302 and 209.
The release relay RR is energized as soon
as the controlling relay L is enexglzed in
the manner described “above. The curr ent
thrcuech the release relay
neg ative pole of the batterv through 300, 72,
RR contact 73 to earth. At each detrac-

tion of the armature of LC an imptlse will -

therefore flow through the vertical magnet
HM which lifts the b1 ushes ga, gb, ge of the
oroup selector. When the counting brush
40 of the operator’s controller reaches the
contact #4 that is connected to the depressed

key T4 a current flows from the earth
through the resistance 74, a 1elay 75, 40, t4,
T4, magnet 4Z, contact arm 76. maﬁ net M
VWhen

to the neowtwe pole of the hattery.
this 11""!11)111.%8 ceases the magnet M¢ releases
the Tocking bar of the row of thousands keys

~and the mannet Me shifts the contact arm

oy |
] |

60

65

76 to its ne*{t contact 117.
opens the circuit of the motor magnet 39 at
contact 41 so that the mtermptmns of the
contact 43 and the mmpulses caused thelcb

in the controlling circuit A3, B3 cease.
the same time the relay 75 closes a contact
47 and opens. the contact 51. This results
in a relay 80 being included in the control-
ling circuit. The current through this re-

lay ﬂows from the earth through LC‘ 45, A4,

Ll A3, 48, 49, 50, 80, 47, 43, 44, B3, B2, _‘m

46, .C back to the battery The rehy 1.C

now keeps its armature attracted long
enough to cause the change over relay CR

- B6, C6 appear engaged.

flows from the

The relay 75

econtr ollmﬂ circult 1s extended.

Lt' QhOIL circults the COHthHlH” mrcmt-

which 1s short circuited during the attrac-
tion of LC, to let its armature ﬂmp back and
to close the circuit of the side switch mag-

net S at contacts 81, 82. This circuit may
70

be traced from the earth thr ough S, 83, 81,
82, 300 to the negative battely pole. The

side sw itch maonet thereupon shifts the side -
- switches 45, &6 34, 85, 86, 87, 88,89, 207 into

their 5econd posrtlons Whlch results in the

closure of the circuit of the rotary magnet
JY the side sw 1tch. '
from the negative

DM of the group selector |
35. This circuit extends
pole of the battery through the 1mpulsex 90,
contact 91,

brushes ga, g0, gc causing them to brush

over the sets of bank contacts (that are each
connected to a trunk A6, B6, C6) until a

trunk leﬂdmn to an idle 560011(1 selector mn.

the wanted thoumnrl nrouﬂd is found. The
moment the test brush gc¢ reaches the test
contact of an idle trunk a current flows from

the negative battery pole through the test
relay PR 89, ge, to test wire C6.and through

Q. Lontact 93 ancd a resistance 92 in an ldle-

second group selector. The test relay PR

is energized and opens the circuit of the ro-
tary umwet 1t 1ts contacts 91.

tact 94 the test relay short circuits a part of

1ts wmdmg thus lowering the potential on

the test wire C6 and ma,kmw the trunk A,
The test relay also
causes the contact spmno 95 to be

thus moved away from another contact 97.

of the test rela,y PR, DM to-
earth. The rotary magnet now tmns the-

pressedf
against a contact spring 96 which latter is

75
80
85

90

At its con-

95

100

By this action of the sprmﬂs 95, 96, 97 anc.;_ .

similar springs 95!, 96!, 97 wwes 98 and
98* are momentarily (3011 1ected to the nega-
tive pole of the battery and this results mn

current impulses being sent simultaneously
through the side sw itch magnet S and a re-
The side switch mao*net moves the

lay 47"
contact arms of the side S'Wlt@h into their
third positions which results in the circuit

A4, Ab being e\tended through 87, 88 to

the next se]ectm and the controllmo* relay

LC being dlgconnected from the leads to the
The wires A4, Ab are

opemtor s controller.
extencled to the next group: sselector by the

switches 87, 88 before the controlling relay .

105

110

115

LC of the 010111:) selector. Hig. 5 1s dlSCOIl- -
nected, so that thé no mteuuptmn of the

controlling circuit or of the current flowing.

through the 1@1&37 80 takes place when the

lay 477
by its contact 99 and opens by its contact 461
the current path extending through A4, B1,

But the re-

P20

48, 49, 50, 80, 47, 43, 44, B3, B2, A4 Whmh '

| re%u]ts in the deeneroua‘cmn of the relay 80

of the controller. - The armature 100 of this
relay in travelling back momentallly closes
a contact 101 by whlch the restoring magnet
103 of the counting brush 40 and also re-
lay 102 is energized. The restoring matr—

130



" is moved out of its normal position.
moment the counting brush after being re-

net 103 closes its armature contact 104 and
thus switches itself into a locking circuit
which extends from the negative pole
through the contact 109, 104, 108 to earth.

The contact 105 is an off-normal contact that
is closed as soon as the counting brush 40

The

“leased by the magnet 103, reaches its normal

10

position, the contact 105 is opened and the

Jocking circuit of the magnet 103 1s broken.

When the relay 102 is energized as de-

seribed it closes a locking circuit for itself

~ through the contacts 106 and 107 and it also

15

20

25

30

85

closes a shunt about the contacts 48 and 51
by its contact 108. At the same time 1t

closes by its contact 109 the circuit of the:

motor magnet of the counting brush 140.

‘In this circuit current impulses flow from

the earth through the impulser 122, 111, 109,
110 to the negative battery pole. At each
impulse the magnet 110 moves the counting
brush 140 onto another contact in the con-

tact set A1—A10. | |

~ The relay 47’ in the group selector ¥ig. 5
will meanwhile have ailowed its amature to
drop back so as to reestablish the controlling
cireuit by its contact 46. Therefore the in-
terruptions of the contact 50, the number of
which corresponds to the number of steps
of the counting brush 140, will act upon the
controlling relay in the second group selector
similarly as they influenced the controlling
relay LC of the group selector Fig. 5. As

soon as the counting brush 140 has been ad-
vanced to the contact A5, that is connected to

~ the depressed hundreds key T5, a current

40

flows from the earth through the resistance

118, relay 114, 115, 140, A5, T5, magnet. M2,

contact 117, contact arm 76, magnet Me, to
the negative _
energized and switches itself into a locking

 cirenit through closing its contact 120. At

45

~the same time it opens the circuit of the mag-
net 110 at its contact 111 and closes the cir-

~ cuit of the restoring magnet 122 at 1ts con-

50

55

60

- gains its normal position. =

tact 121. The restoring magnet 1s thus ener-

~ gized and restores the counting brush 140 to
~ its normal position. - Whilst the counting
brush is travelling back to its normal posi-
tion the restoring magnet is kept energized
by a locking circuit which includes the con-
‘tacts 123, 124 and which is opened at the

contact 124 when the counting brush 140 re-

" The relay 114 also closes the contact 126
and opens a contact 49 and thereby intro-
duces a relay 125 into the selector control-
ling circuit. The relay 125 is then immedi-
ately energized by a current flowing from
the second group selector and through the
controlling loop similarly as the relay 30

‘was energized by a current flowing through

the c-ontmll_i_ng ielay LC of the ﬁrst oroup

pole. The relay 114 1s then

1,459,175

selector Fig. 5 and through the controlling
circuit. o | R

65

By the interruptions of the contact 50 the

second group selector will now have been
raised to the level of bank contacts that leads
to the final selectors in the wanted hundred
oroup. During the interval of steady clo-
sure of the contact 50 which ensues after the
transmission of the selecting impulses the

70

second group selector is caused to change

over in a known manner from the selecting

to the trunk hunting function. The moment

75

a free trunk is found a relay in the second -

oroup selector, which 1s similar to the relay

47, Flg. 5 opens the portion of the con-.

trolling circuit that extends to the operator’s

switch controller so that the relay 125 1 the

controller is deenergized. The armature of
this relay then falls back and in so doing
momentarily closes the contacts 123, 129,
which short circuits the relays 75 and 114
and thus deenergized them. The relay 75

80

85

then closes the contact 41 and thus causes a -
renewe<! operation of the counting brush 40

by the motor magnet 39. 1t also opens the

circuit of the relay 102. - -

The counting brush 40.is now stepped for-
ward a second time and the third series of

00

impulses is sent over the controlling circuit

by the interruption of the contact 43. The
motion of the counting brush 40 and the in-

terruptions of 43 continue until the counting

brush reaches a contact #6 that is connected

to the depressed tens key T'6 when a current

flows from the earth throuch 74, 75, 40, 76,
T6, Mz, 118, 76 to-the negative battery pole.
The relay 75 then deenergizes the magnet 39
and introduces the relay 80 into the con-
trolling circuit in the manner already de-

scribed. The controlling circuit 1s then

kept steadily closed and-this causes the

“change over” to take place in the final se-
lector from the vertical to the horizontal ro-
‘tary movement. The final selectors are ar- .

ranced so that at the moment the change

5 is momentarily energized so as to cause a

95

100

105

over takes place a relay similar to 477, Fig. 110

brief opening of the part of the controlling o
circuit that extends back to the operator’s

controller. By this opening of the control-

ling circuit the armature 100 is caused to
fall back so as to momentarily close a con-

tact 101 and this results in the counting
‘brush 40 being rvestored by the restoring
“magnet 102 and in the energization of the
relay 102 in the manner already described. 120
ng energized until: the

The relay 102 remar

relay 75, is deprived of its locking current

115 '

by the resistance T4 being short-circuited,

“the said lockine current flowing through the

contact 130. The energization of the relay
102 results in the closure of the circuit of the

motor magenet 110. The motor magnet then
receives impulses from the impulser 112 and

125
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moves the counting brush 140 over the con-
tacts 21—/~10 a second time. At each step

taken by the counting brush 140 the con-
trolling eircuit is mternlpted at contact 50.

and at each mterruption the brushes of the
final selector are rotated one step in a known

manner. Yhen the countmo bzush 140
reaches the contact AT that ig connecte

from emth through 113, 114, 115, 140, A7, T'7.
Me, 119, Mce to the negatlve ba: stery pole
The relay 114 opens the circuit of the motor

magnet 110 and closes tke circuit of the re-

stortmg magnet 122 by its. contact 121 thus
causing the counting brush 140 to be re-

~ stored to 1ts normal position. The current

20

26

30

35

- 40

495

50

60

page ot the controlier is caused
ing of contact 38 1. e. by the deenergwatwn_

impulse that flows through the counting
brush 140 and through T7, Me, Me, causes

the contact arm 76 to be Shlfted from the
contact 119 to 116 so that this arm will now

have rega; nﬂd 1ts normal p081t1011 In the
mov ement of the contact arm 76 from the

contact 116 to the contacts 117, 118, 119, and
Me

back to 116 the magnets M, M?z, Mf«'

cach received a current impulse and each of
tmw magnets shifted a separate locking bar
(not sho n) and thereby released the de-
pwcsed key 1n its row in a well known man-
ner. It also restored the specml contacts

such as 28 associated with its row of keys.

Iheletore when all the depressed keys T4,

5, T6, '1{ are released the special contacts
28 29, 30, 81 will all be opened and the con-
tact ‘Sh..rj clo,sed By the closure of the con-
tact 32 of the row of units keys the circuit
for stopping the.operation of the operator’s
switch controller is prepared. The stop-

of the relay 33 and this relay is deenergized
when the contact 32 1g closed and the 1(315137
125 aliows its armature 127 to fall back.
When the relay 114 ic energized (after the
units unpulcses Ehdt cause the. rotaly move-
ment of the final selector have been sent)
and the counting arm 140 is restored and the
contact 32 closed, 1t closes the contact 126
whiist opening the contact 49. By
means the relay 114 introduces the rehy 125
mt(; the controlling circuit that exbends
from the final selector. After the final se-
icctor has been moved by the units impulses

produced 1)3?’ the contact 50 onto the desired
¥ Hi“‘l%‘fllb ¢ lmme and the operation of contact

o
tion of the relay

T
"-J" #

114 the controlling mrcmt

extending from the final selector is closed

for an appreciable length of time through
the relav 125 in the same way as this took
place after the operation of the second eroup
selector. After a certain interval the final
celector then changes over in a known man-
ner from the umts Qelemmn’ function to test-
ing the wanted line and in so doing causes a
relay wihich 1s srmilar to relay 47 Tlg.. 5 to

d to
the depressed units key T7 a current flows

by the open-

back into its norm

'thi:; |

S been caused to cease by the energiza-

open the part of the con‘tmllmn’ circult thas..{: '

(*\ten(ls to. the gwitch controller

and 1n the detmctwn of the armature
which in falling back momentarily closes the

contacts 127, 128 and cleenergizes the relays
short-circuiting them.
Of course these relays might just as Well be
deener oized by the azmatme 127 opening
their circuits instead of short cir cmtmf‘ them, 75 o
The deenergization of relay 33 results in the

114, 75 fmd 33 by

opening of ‘the circuit of the magnet 39 so
that a renewed operation of this maﬂnet and
of the contact 43 will not take )1&@&, when
the armature contact 41 ]S closed by the de-
energization of the relay

circutt of the Ielay
that after the final detraction of the arma-
ture 127 a.
troller will

be in their normal OS]thH

- This re-

sults in the deenergization of the relay 1253

127 |
270

Il the parts of the operator’s con- ¢

‘Nhen the ar-
‘mature of the relay 75 fulls bac k the lockmﬂ'

102 1s opened at 107 so

85_ _ |

YWhen thﬂ. armature of the reldy” 33 Fﬂﬁﬂ*. |

bacl

energized. The former causes the quick- act-
ing finder to be restored to its normal OS]

the contact 180 is momentarily clogad
mnd the relays 181 and DR, Fig. 2 are thug

90

tion and the latter connects the calling ﬁuh-
seriber to the called subseriber thlmwh the

95

brushes of the slow- acting. ﬁnder and -
through the group Sﬂl"CtOI'S and ﬁlml ae-
lector |
The civeuit of the rela“*r 181' 11’1‘1 be

traced from the negative pole throurrh 180
183, 181 to the pogmve pole.
opens at its contact 17 the battery lead to’
the test relayvs pl. P2, ete., and thus prevent
a test rel ay from being energized during the

restoration of the finder if a test brush o

should strike upon the earthed contact of
a calling line. 'By its contact 186 the relay
181 010%85 the circuit of the motor magnet
Mpr (earth. 16, 13, Mr, 186, negative ’)fﬂo)
and b; its contact 1892 1t closes a loc cking civ-

ewit Tor itselt which Iommm closed untll

the motor maﬂnet Mr has moved the fin der
mal position and has thus
shifted the off-normal switch so as to open
the contact 15 and break the cirenits of the
relay 181 and of the magnet My,

184, B6, 1 185. 187. DR to earth.
DR closes a locking civenit through its con-

tact 189 (earth, DR, 189, 191, % or 192,

negative pole) and also establishes a cirenit

fhroufﬂl tho cut-off relay TR2 of the m,ﬂmn |
fmm-

quhscnbe S2 this cirenit extending
the negative pole through 192 or -86 191,
189,188, 193, ve, 2. TEQ, 9 to earth.

nected to the test wire C2 and the potential

Th]cs relay

In |

this way the neoative pole ‘is diz Lct]v con-

100
105

110

~ The current that enorﬁ'uei the 1;1“17 DR' 115
flows {from the nenatm; pole through 180,

The re“iuv B

120

on the test wire is lowered to zero so that no .

test relfw p 1n any finder I" will be energized

when brought into connection with ﬂns o

wire. This. oomhtlon of the wwe (/2 1S mz},m-



tained until the relay DR is deenergized at

the end of the connection between the cali-

~ ing and called subscriber. -

.

The relay DR in addition to connecting

the calling subscriber’s line to the called line
~through its contacts 194, 19 also produces &

starting impulse for the trunk finder g,

4. This starting impulse flows from the
“negative pole through 190, 196, BS, starting

10

‘magnet now moves the brushes B1, B2, B4,
B5, B6, B7, BS of the trunk finder over sets

I3

relay 197 to earth. The relay 197 closes its
" contact 198 and thus completes a
Ceuit through B5, 199, 86 |

- pole. By its contact 200 it closes the clr-

DT
' . 1Y

C1r-

cuit of the motor magnet 201 which cireuit

extends from earth through 200, 201, 1m-

pulser 203 to the negative pole. The motor

of “bank contacts leading to slow-acting

) finders and groun selectors until an idle se-

lector is found. The wire 199 of each busy

N
LI:-,.-I

‘gelector will be connected to the negative

pole either through a contact 86 or 192 or

through the contact 198 of another trunk
finder Fig. 4 that is already connected to
‘the particular trunk.  As long as the brush
' wires 199 thus connected to

B5 encounters 8 _
the negative pole, the relay 197 1s kept ener-

~ gized and the circuit of the motor magnet

30

35

44

5 quick-acting finder T.

501 remains closed at contact 200 so that the
rotation of the brushes of the trunk finder

will continue until the test brush B5 strikes
“upon an idle test wire 199 1. e. a test wire

that is not connected to the negative bat-

‘tery pole. As soon as this happens the re-
 lay 197 lets its armature 200 drop back opens
" the circuit of the motor magnet 201 and at

the same time connects the negative pole to
o wire 199 through its contact 198*. The one

ond of the link circuit A8, B3 containing the

operator’s switch controller will- then be

connected to a new free trunk and the other
end of this link circuit will be ready to be

connected to another calling line by 1ts

At the fnish of the talking connection the

slow-acting finder LiV1, the group selectors

1t

and the final selectors are released In any
suitable known manner and a contact at 93,
Fig. 5 will then be opened.

in the closure of the contact 205. The re-

Cwill then bhe energived (earth 205, 206, 208,
5 RM,‘,negatwe--_poJe) which causes the group

65

lease maenet RM of the first group selector

selector to be released and the locking cir-
cuit of the relay 63 to be opened. By the
release of the selector the side switch 1s

‘moved back into its normal position and the
negative battery pole will be disconnected
by the switch arm 86 from the wire 191 <o
. that the connecting relay

relay TR2 of the calling line will be cle-

DR and the cut-off

energized. The slow acting finder 1.V1 has
no normal position and its brushes remain

to the negative

finders per group a _ |
acting finders with their switch controllers
‘and trunk finders would generally give good

_ This results i
‘the decnergization of the test relay PR and

1,459,175

where they stand at the end of a connection
until the finder is used in a fresh call.

~ In case a subscriber calls and only talks
to the operator without having a conneciion

set up through the selectors, the quick-acting
finder used for the call is restored by a relay
230, Fig. 3 which is energized Dy a current
that flows to the calling subscriber as soon
as the quick-acting finder makes the con-
nection. When the subscriber replaces his
receiver in a case like this, the falling back
of the armature of relay 230 causes the mo-
mentary closure of a contact 231 and thus

momentarily connects the negative pole to
the wire 183. This energizes the relay 181
and this relay then causes the quick-acting

o

-l

§0

finder ¥ to be restored in the manner pre-

viously described. T
In order to prevent an cperator from re-

ceiving more calls than she 1s able to handle
expeditiously through several of her quick-.

acting finders being set onto calling lines a

relay 240 is included in her talking circult

directlv to an extension wire s11 that leads

straight to the quick-acting finders of the
next cperator’s position OP2. This function

may be performed by the relay 240 itself or
by ‘the aid of another relay 241.
"An advantage obtained by using quick-

~acting finders to connect the calling sub-
> the operators’ positions 1s
“that relatively large groups of subscribers

seribers to
may be formed and in spite of this the calls
of subscribers will still be quickly passed on
to 1dle operators. . _
by forming large groups of subscribers a
better trunking efficiency is obtained. 11

oroups of two hundred subscribers are

It 1s well known that

which is energized whenever she depresses
her listening key 27. The relay 240 then
causes the starting wire sl to be connected

90

100

105

formed fifteen to seventeen slow-acting

and three or four quick-

service. |

110

Although the slow-acting finders shown in

the drawing have only one hunting brush wc

it ig evident that several simultaneously

hunting brushes v¢ and brush sets ba, v0, vd,

ve mavy be provided. But it will generally

the finders F than on the finders L'V,

In Fig. 6 two groups (I and II) of
SCI’ib@I‘S Tllj TQI? THI? &HC1_T111,'.TZII, .TBII' arc
shown. The lines of the subscribers that

sub-

115

be preferable to have more sets ot brushes on

120

extend from their stations T to the exchange
are connected in multiple to the fixed con-

tacts of all the quick-acting finders S and
a1l the slow-acting finders V of .the particu-

branches from the wire A?. In addition to

125
Jar group. The line of subscriber T? for ex-
ample is thus multiply connected by taps or

the wire or wires connected to the line ex-

tending to each subscriber’s. station local

130



wires are Drowded at the exehen e for each
 subscribei’s line, each of these local wires

being connected in multiple to fixed contacts
ot the slow-acting finders V of the partlculal

group, but beino* connected to only one of

the qmch actmg finders S ‘of that group.

- For e::xample the subseriber T has two local

wires e,
fixed conteet in the middle contact row of
10
“connected to a

¢ The wire & 18 connected to a

each slow-acting ﬁnder V. The wire e2 is
xed contact 1n the left hand
contact row of each slow- aeune finder V.

But the wire ¢! is connected only Lo one quick-

acting finder 8% and the wire ¢? only to the

15

20

' -1'eceiver from the

qmck acting finder S2.

The slow-ectmo

wires. There is an identify-

'St and another

the qulck-eetmcr finder

brush eb2 for the wires connected to the
quick-acting finder S%.

‘The quick-acting
findlers, however have only one brush each
(£ on S and £ on S2;) that travels over
the contacts of 1dent1fymﬂ' wires. -
The auxiliary quick-acting ﬁnders H
each have an 1dentifying brush or pair of

brushes 4! and a group selecting brush 1

which causes the corregpondmw selector-

finder VS to select the proper calling gr oup.

When a subscuaer e. g. T% removes his
hook 1n starting a call an
idle quick-acting finder e. g. a2, rapidly
moves 1ts brushes onto the contacts of the
calling line., The moment the finder S%

. starts moving the idle auxiliary quick-

T

finders HS or one of them will be started
searching for the wires 72 leadmn' to the
finder S and will stop When the contacts ot
these wires are reached. We will assume
that the connection to the wires 7% is made
by the auxiliary quick-finder st "The
calling subseriber TZI will then be connected

‘through his line wire A?, 82, [, brushes

09

GO

€5

of HS* to the primary link circuit. 1f the
exchange 1s a semi- automatic one this link

circuit w111 include the keybmrd B5 of an

operator.

According as the call comes from group
I or group TI the brush.1* of the auxiliary
quick-finder will stop on a contact segment
9' or 3! and will thus connect the bdttery
to a test relay p** or p*. If the call comes

from group I, as assumed 1n the present

case, the test relay p* will thus be rendered
active and the selector finder V.S, which
starts moving 1ts brushes as soon as the
auxiliary finder stops, will hunt for a free
secondary link circuit amongst the link cir-
cuits Ly, L2, LA belonging to the first oroup
I. If __the eell had come from the eecond
group II the brush 1* of the auxiliary guick-

These wires form a
part of the identifying means by which the
slow-acting finders are enabled to identify the
line from e hich the call
‘them in action.
each have one 1dentlfylne* brush for each set

of identifying
“ing brush eb! for the wires connected to

nroceeded that set
ﬁndelu-

'ﬁndel would have stopped on the segment*
31 and would have rendered the second test
This would have resulted

relay o' active.

in the selector finder VS* confining its test-

ine action to the: secondary link cireults

| le L, Ly of the second group.

VVhen the selector finder VSl finds an 1dle

secondary link circuit e. g. L3 the test re-
lay p* is energized and eloses its contacts.

It thus connects two brushes EB?;, EB? of

and 6.

resting on 5! or 61.
brush 4! will be resting on 6' and therefore

battery will be connected from the negative
pole through a wire of % and throuo*h 41,

6* to the 1de11t1f ing brush EB2 only
‘other brush EB1 bem dead. The battery

the

70

5
the identifying circuits, to the contacts 57
Aceoremg as the call came through
the quick-acting finder S or 82 the brush_'_

41 of the eumlmrv quick-finder HS* will be

In the case assumed the 80 '

connection to EB% extende to ¢/2 and to
the upper winding of the relay R® which
controls the stopping of the slow-acting

finder V3 that belongs to the secondary link

circuit L3I which was seized by the selector 90 . '

finder VS*. Thus only the upper winding
of the relay R® whose brush ¢b2 travels over
the contacts of identifying wires such as 2
leading to the qumk acting finder S% ie

active.
If the call had been extended to HSt

through the other quick-acting finder 8%
only the lower winding of R3 and the cor-
responding. brush ebl that travels over the
identifying wires leading to S*; would have

95

00

been rendered active, beceuse the brush 4* of
HS* would then have stopped on contact 5.

An energizing cireuit for R®; is closed

when the brush 662 reaehes the contact that
is connected to the wire ¢2 upon which

quick-acting finder S% that took the call i
restlnﬂ'

h_e R -
1
It will not be possible for an ener-

o1zing circult for R3; to be closed by the

brush ¢b2 on any other wire because the wire
¢2 can only be connected to the positive pole 1
of the battery by the brush E2 of 8% and

inder Si;.

not by

‘any other quick-acting

When the brush eb2 of V#, which is started

moving as soon as the secondary link circuit
L3; s selzed reaches the contact of the wire
ez with Whl@h the brush K2 made connec-

115

tlon an energizing circuit including the

upper winding of R3; is closed. This eir-
cult may be traced from the negative pole

of the exchange battery thlouﬁh the left

wire [, pair of brushes 1, Gfl EB2, el12,

upper wmdmg of R%, upper brush eb2, 92 |

120

brush E?, to the positive pole of the bet- -

tery. The stopping relay R* ]mmedmtely
opens its contact 9 and thus opens the cir- -1
power device (not shown) that '
During the time

in which the slow-acting finder is tra:vellmg

cuit of the
drives the brushes of V3.

towards the contacts of the calling line, the

125

opemtor may be - settmg up the ether end of 180

110 -



be noticed that the selector finders VS have

a separate sét of brushes BI, BII for each-

group of calling lines. This can be avoided

~and a single set of brushes provided in the

10

“manner shown in Fig. 7.. When the brushes

of the auxiliary quick-finder HS of Fig. 7

~ rotate in search of a line leading to a quick-

acting finder the brush 7'* wipes past seg-

“ments 2’7, 3 that are connected to the lifting
- magnet HM? of an up-and-around selector
- 15
‘rent impulses are sent through the magnet

VS, Fig. 7. By this means a number of cur-

HM: that corresponds with the calling group.
Thus if group I is calling the magnet HM?

will receive one impulse, if group IT is call-
ing two impulses will flow through HM?® and
1ift the brushes B to the secondary link cir-

- cuits LII that lead to slow-acting finders of

~ necessary.

taken up by.a primary link circuit. The

_the second calling group. The operation of
~ the identifying brush-4*! and the circuits co-

operating therewith is the same as m Fig. 6
so that no further explanation of Fig. 7 1s

In the Figs. 8 and 8+, which are to be

placed side by side, an application of the

identifying means is shown in a system 1in
which the selector finders V-S do not execute
any movement when a call 1s received or

selecting of the proper calling group and ot

an idle slow-acting finder in that group 1s
performed by auxiliary selectors Av, which

~ are interposed between the slow-acting find-

- ers V and the group selectors g.

40

- 'When a subscriber e. g. #* calls, an .idlde
quick-acting finder, e. g. 9%, extends the

calling line to the contacts of auxiliary

quick-finders 4s and an idle one of these

takes up the call and thus connects the call-

- ing subscriber #* with an idle primary link

circuit.

~ finder e. g. As* stops, the operator will ask
for the wanted number and she can 1mme-

- diately

start the selecting operations of a
oroup selector e. g. ¢*, to which the primary

link circuit will already be connected by the -

corresponding selector finder »sl. Another

o operation also takes place immediately the

ot
A

60
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auxiliary quick-finder stops and this 1s the

starting of the auxiliary selector Av? that
belongs to the secondary link circuit A%
to which the selector fi _ _
posed to have conmnected. It will be sup-
posed that the stopping of the motion of the

auxiliary selector is controlled by the open-

ing of a contact 20* of a relay p*.. The coils
of this relay are in circuits that pass through
pairs of segments 21%, 22'—23%, 247 and a

corresponding palr of brushes 25, 26 Ac-
cording as the call has come from the sub-
- scriber in one group or another group a

The moment the auxiliary quick-

first quick- &Gtiﬂ%;

nder vsl has beer sup-

1,860,175
t-h_e Coﬁnectiol’i’"_t'hrOugh“ the group ‘selector segment of the one pair 217, 29* or of the
(%, and any other selectors that may be m-
terposed between the seized secondary link
circuit and the wanted subscriber. -1t will

other pair 28, 24* will be connected to the
exchange battery, and according as the call
was taken up in the calling group by the one

“quick-acting ﬁnding- S or the other quick-

70

acting finder S? the one segment 22" or the

other segment 211 of the pair 21*, 22! or the

one segment 24! or the other segment 23 of

the pair 23, 24* will be connected to the ex-

change battery. The battery is connected 75

to the proper segment 21*, 224, 23' or 24' by -
the brush 14* of the auxiliary quick-acting

finder. If the auxiliary quick-finder hs, -
stops on either one of the lines 0% 6% that

leads to a quick-acting finder of the first 50

calling group, the contact 15* or 16* will be =
connected through 14* and a wire of 0% or
b2 -to the positive pole of the battery. The -

‘contacts 15 and 16* are connected through
the brushes eb';, ¢b?* and through two wires

85

of Al% to the two segments 217, 22°. There-
fore if the auxiliary quick-finder Zs* makes

connection with the second quick-acting find-
er S of the first calling group the brush
142 will rest on contact 16* and the segment -

99t of the auxiliary selector will be con-

00

nected to battery. The other segments 21%,
931, 24 will be dead. The relay p%* which =

controls the stopping of the auxiliary se-
lector Av? will therefore only be. active .

whilst the brush 25! is travelling over the

segment 22!, If no segment 21* or 22 were
connected to battery i. e. if the call had come

from the second calling group 1l:-.the re- 1--_[']“

lay P2 would not become active until- the
brushes 251,  26* of the auxiliary selector

oroup from which the call came and to com-

“mence hunting only after the trunks leading

reach the segments 23, 24*. 1n this way the
auxiliary selector is caused to -select the

to slow-acting finders in-that group have
been reached. In the case assumed the call
is supposed to have come from the first

oroup I and the segment 22 is connected to
battery because the call was taken up in the

110

first group by the second quick-acting finder
Sz, If the call had been taken up by the

ment 21 would

p* 1s active. _ W ]
oized as soon as an idle trunk /', or &
leading to the calling group is found. It

will be assumed that idle trunks are char- :
acterized by a negative potential connected

finder S% the other seg-
ave been connected to the
battery. Thus only the lower winding of -
This lower winding 1s ener-

15

120

to them through a resistance such as w?%

the brushes of Av%.
trunk is reached a current will flow through
the lower winding of p?% this current pass-
ing from the positive pole, through e/k?,

and that 7% is the first idle one struck by
The moment - this

14%, 161, eb?, ¢, 21%, 25, p&, d of I, w' to

-the negative pole. ‘The relay p?% is ener-
oized and stops the motion of the brushes of
hv* by opening its contact 20. The circuit

130
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just traced may also be caused to start the
motion of the brushes of the slow-acting
finder V2, to disconnect the resistance fw:‘"I
and the neﬂ'atws battery pole and to cause
the trunk 23 to appear engaged.

The stopping of the slow-acting finder
V3 may be accomplished by a relay

- being caused to open a contact 30 the mo-

10

- winding of the relay.

ment the subscriber’s line is reached that
originated the call. The upper or lower

cording as the call was taken up by the first
quick-acting finder S* or the second quick-

acting finder S% or according as the brush

14 of the auxiliary quick-finder #st has

~ stopped on the contact 15 or 16. Thus in

v e
-—u

oV

'm-'[.'

40

the case assumed only the lower Wmdmfr 1S

actlive and the blushes of V3, Ccmtmue to.
move until the lower brush 72 reaches the

wire ¢2 upon the contact of which the brush

E of the second quick-acting finder is rest-
The bottom winding of the relay R3;

Ing.
then receives sufficient current to energize
the relay to open the contact 30 and stop the

switch V3; with its brushes rsstmg on the S
- line from which it took the call.
‘the time in which the auxiliary selector Av?

Durmg

and the slow- acting finder are executing
their movements, the selectors which ex:tend
the connection from the secondary link cir-

~cuit Al% to the wanted line may be oper-

ated under the direction of a switch con-
troller 1n an operator’s position or at the
calling subscriber’s station.

the calling line is established the selector

finder ws' is caused to connect its primary
link mrcult to another 1dle secondary hnk

circuit e, g. Al%.
For the metho:d of a,pplymg the invention
shown in Figs. 8 and 8* a .separate set of

- wires 1s reqmred for each set of segments

~on the auxiliary selectors A.w.

a method is shown by which four wires Tead-

5 ing to four different segments are replaced

o by 2 single wire connected through a relay

o1
B v S

(3()

IV to 50 volts continuous current.

P to two segments sg and ‘sw. To the fixed
contacts of the au‘ﬂhary quick-finders Als,
A*s four groups of wires extending from
the quick-acting finders of four dlﬁ'erent

calling groups I I1, TIX, IV are shown, It
will be notlced that the battery wires which

~are connected through the brushes 104 of

the auxiliary qmck-ﬁnders and through
erl, e*b to the wires f that lead to the test
Ielays ' to p%2, are connected to different

‘current sources. The battery wires of group

I are connected to an alternating current of
100 volts, group II to 50 volts alnsrnatmcr
group III to 100 volts contintious and oroup-

There-

- Tore the test relay of the secondary link cir-

cuit that takes up the call will be connected

to one of these four different kinds of cur-

65

rent according to the group that the call

Rs; group IV.

R3; will be active ac-

| for the flow of continuous current.

resistances H* included 1n the test wires of
‘the third group 111 are too high tc allow the

p*% to be energized by 50 volts, so the
95

The moment
5o the connectlon between the wanted line and

In FlD 9

third

'proceedsd from “We “;7111 suppose for ex- .

ample, that the selector findéer V'S has es- .

tablished. a connectlon with the first second-

ary link circuit to which the auxiliary selec- o

tor A'v belongs, and that the auxiliary quick-

72 will be

the wire ¢!/ so that the test Ielsy
When the

connected to 50 volts D. C.

brush 61* will connect the 1e13y p*2 first
through a condenser % and segment sw' to

through high resistances'H. The coutinu-
ous current could not flow thr ouﬂ'h the con-

dsnser k in any case so the test Ielay p'* will

remain unenergized. This will also ‘ensue

when ‘the- brush 61 traverses the second set

finder A's takes up a call from the fourth

The brush 104> will in this case
“connect a contin-uo,u_s; current of 50 volts to

75
brushes of Ay travel over the contacts lead-

ing to the trunks which extend to the dif-
ferent calling groups I, II, ITI, TV :the

80

the test wires of group T. ‘These are con- | -
nected to the other pole of the currem source

85

of trunks IT. When the third set of trunks

IIT is reached the brush 61* will ride on the
900

segment sg1 and a pa,th will ‘be established

relay
brushes of Aitv contwue their travel Wlth()ut
g1ving the relay p*? a chance to be energized

'11111311 the fourth group IV is rea ched the

test wires of which are connected thl?oun*h
low resistances L' to the other pole of the
current source. As soon as a free trunk in
this group is reached ‘the relay »*2 responds
and stops the auxiliary selector on a trunk

leading to an: 1dle slow- actmrr ﬁnder n ths
'callmﬂ' oroup. .

It the call taken up by the 2,11 111ary quick

finder Ats were one. coming from the third

calling group 111, 100 volts D. C., Would be
conmnected to the test relay
dent that the auxiliary selector would then

as the brush 612 Teached the trunks of the
group III the higher resistances H*.
of which will allow the 1el:aw p1? to 1espond

it 100 volts D. C. are applied.

1If the call taken up by A's come from the L
second group a 50 volt alternating current
would be applied to the relay pZ and 1t

would commence being active when the. sec- -

But the -

105

/7 and 1t 18" evi-

ond group II of trunks i is reached by 617, the

resistances L in this group being low enmwh
to allow the relay pl to respond to 50 Volts -

SlI’ﬂll&I‘lY a call from the first group I would

result in 100 volts alternatmn' current bemff |

applied to the test relay ‘thus enabling it toﬁ_ 195

respondl when the brush 61 is tmvellmcr

over test wires of the first group I that mn-

clude the high resistances H,

Instead of the calling . group selectmg. |
means shown in Figs, 8 and 8*-and 9, means

sumlar to those mdlcated in I‘ 10, 7 Would- -_

130

commence hunting for a free trunk as soon 110
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is taken u n-by a quick-acting finder
15 exten ded through an euulnry qulck ﬁnd -
er hs to an idle primary link cireuit in
‘the same way as descmbed in connection

with Tlos 8. and - 2,

R --preferebly be used for causing the eumhery
selectors to select the proper calling group.
- In Fig. 10 a'scheme 1s shown by which the
_Lmnke 1 , 1o, ete., and the slow-acting find-

ers V-
connections. between the secondary

f Fig. 8 are not only fwelleble for

and called lines. _ .
“When a subscriber in the system arranoed

eccerdme to Kig. 10 makes a call, hls ceJl
and

~An au*{lhary calling

selector Aw is then started in its oper ration

- gpectively.
‘example, would then be caused to
group Iand
~an idle slow-acting finder e. g. V% and this
~ finder would finally make connection with
the calling line.
. tor belonomn to Av? viz. ¢* will 11.:0 have
30

- 25

.85

45

50

55

60

case is in the same calling group, and
- make.connection with some other 1dle
 acting finder e.
now acts as a cenneetor or final selector will
Devices are

~ which e
~as calling hine selectors 01“ celled hne selec-

 tors as the occasion requires.
40

came and s ..:1111111Le11e0uely a group selector g

“ig started selecting the group of the wanted

subscriber. We Wlll assume that the calling

and wanted subscribers

select
it would make connection with

Meanwhile the oroup selec-

selected the . ‘re,”lted group, which in this

e10xv~
o. V1 and this finder which

be set on -to. the desired line.

prowded in or near the slow-acting finders
fect changes that enable them to act

The system shown - n Hig. 10 ma J be ex-

tended for exchanges ot larn‘er capacities 1n
. Various ways.

Tor examp le further sets of
auxiliary qmeh—ﬁnd r's 713 may be interposed

between the quick-acting switches S and the

primary link circuits; and further sets -of

auxiliary or calling group selectors may. be

interposed between the slow-acting finders.
“Turther

sets of wanted group selectors & would then

and the secondary link ecircuits.

also be interposed between the f*eeondftry

link circuits and the slow- ectmo finders V.
“Another method 1s shown.in Hig. 11 ac-

- cording to which the connections “between
the celhnfr subeerlbers and the primary and
secondary Tlink cn: cuits are each made by two

sets of gwitches &5 and s, and V and hfv, re-
spectively, in the menner shown in ¥igs. 8

and 82,

wanted group selectors are e connected to the
same trunks and switches V as the bank con-

~ tacts of the eellmcf group selectors 1n the

' .partlcuhr '

selectors extend the connections to-
switches V and through the switches. V to

link cir-
- cuits and calling lines. but also for connec-
- tlone between- the secon dwry 11111{ cu‘cmts

as Lhe eelecmz‘s hv end g of Fig. 10.-

1ndr vidual to
stationary and movable contacts for- em\l

of selecting the group from which the call switches, direct connections between the. sta-

are T and T3 I'e— |
The auxiliary selector, Av* for

erator for eetebhehm
tion including only. SEi.ld two line finders and. 9
sald tumh eelecu ng switch, and means cen—_' |
trolled by the epemtm fer-estabhshm o
direct connection between the called line e:nd S

.!..t Wll]. o

'111

- transitory links,

The first wanted group selecter q
extend the connections from the secondarv
link circuits to second wanted group selec-
tors G. The bank contacts of the second

1,450,176

major group. The calhn
selectors : v and’ the second Wented

the calling and- wented sitbscribers mmﬂeﬂy

1 elgim i —

1. Ina telephehe emhenée Systemh A ca,ll— |

ing subscriber’s telephone line, two line find-

Cers having movable and. etetlenery contacts,
said line termmetmp at the exchange 1. st'v-_,
tionary contacts of both line ﬁpdﬂr S,.41 op-

erator’s position, a  direct connection be-

and
said position, a seloete}: switch,

tionary contacts of said trunk selecting
switch and the movable contacts of eald se-
lector and the second line finder,

said selector exmtch Tneans jointly con-

the movable contacts of the second fin der.

oreu%~
oToup

1dle

a called
line terminating in the stationary eonte cts of -

2.Ina telephepe exchange system, a plu-
rality of eroups of calling lines, eellerl lines,

65

()

" tween the movable contacts of one hine finder .

said ﬁoeltlen a trunk:selecting switeh

35

trolled by the calling ‘subscriber and the op-

a, temporary connec- -
90

2 plurallb}r of groups of tr eneltery links, a -

plurality of groups of talkinglinks,linefind- S
enﬂmn‘* to

onging to 100

1ne be
ink be:

ers for. extendmg a calling
any group te-a tr n51tory 1

any group, an operator’s position associated __
with the tfaneuery links,. selector switches,
operator’s controlling means for selectively

operating said eelector switches to extend a

talling Iink towards a called hnﬂ selector
for selecting -a tallang Iink by .

wnteh

105

grOUPS end 111dW1duf111y means’ eeperete of

the operator’s controllmﬁ* means Tor actuat-

and line ﬁnc ers associated with, said t‘lH{l'ﬂG’
links, for selecting a calling line by @roupe

and lllleldU_&li}T
3. In a teleph

group seleeter for'selecting a group of talk-

ing links, and means eseoemtud with said
_ ndere for controlling said group select-
ors to select o talking. lmk 1eedm0* to the

lme

oroup of the calling lme._,---"

4, In a tele hone: exehenoe eyei em .Ia, plu- -_

rahty of groups of eelllnn lines, an, opera-

tor’s. p051t101'1 a seleetlvely operable. switch-
ing device for extending a line: calling in

any one of said- groups to emd p081L1011 a

plumhty of trunk hnes a tru'ﬂ?; selector

said lesu-mentloned eeleetor switches,

hone ex chenﬂe S} stem, a plu-
- nhty of groups of calling lmes called lines,
oroups of ielkmcr 11111{a |
leading to ee].lmo hnee line finders Iej_ ex- -
.tendmo' calling. lities to efud transitory links,

110
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~ having two sets of contacts iu'd‘ividua'l to the

10

operator’s position, cooperating contacts for-

“saild trunk selector in which said trunk lines
terminate, means for establishing contact,

between the two sets of contacts md all the
contacts in which said trunks terminate,

‘means responsive to the initiation of a call

in one of said groups for rendering effec-
tive the connection through one set of con-
tacts, and means responsive to the initiation
of a call in another group for rendering ef-

fective the connection through the other set_

of contacts.

5. In a telephone exchange gystem, a plu-
mhty of groups of cellmo' lines, an opera-
tor’s position, a selectnely operable switch-

ing device for extending a line calling in
~any one of said groups to said position, a
plurality of trunk lines, a trunk selector
having two sets of contacts individual to

the eperator s position, cooperating contacts
for said trunk selector in which said trunk

- lines terminate, means for establishing con-

tact between the two sets of contacts and all

the contacts in which said trunks terminate,
means responsive to the initiation of a call

~ in one of said groups for rendering effective

30

the connection through one set of contacts,

means responsive to the initiation of a call-
in another group for rendering effective the

connection through the other set of contacts,
called lines, switches at both ends of said

. trunk lines, means for operating the switch

44

50

5b

~ line, means controlled by the operator for

60

at one end of the selected trrml«: line for se-

lecting the calling line, and means con- -

trolled by the cperetcr "for actuating the
switch at the other end of the trunk hue

for selecting the called line.

6. In a telephone exchange system, a plu-
1ehty of groups of callmcr lines, an opera-
tor’s position, a Selectlvely operable switch-
ing device for extending a line calling in
any one of said groups to said p031t10n, a

plurality of trunk lines, a trunk selector

having two sets of contacts individual to the
operator’s position, cooperating contacts for
said trunk selector 1n which said trunk lines

terminate, means for establishing contact

between the two sets of contacts and all the
contacts in which said trunks terminate,
means responsive to the initiation of a call
in one of said groups for rendering effective
the connection through one set of contacts,
means responsive to the initiation of a call
in another group for rendering effective the

connection through the other c%et of contacts,

called Iines, a line finder at one end and a
group selector at the other end of each trunk

ectuatmg sald group selector, and means
under the joint control of the calling line,

switching device and operator for actuetmg

said line finder.
7. In a machine switching telephone sys-

lines, identify:
said conversetmnel link circuits, means for

tem aQ source of current, subscrlbers’ llnes |

'operetors lhink: circuits, aumhar link 01r-

65

cults for:connecting the operater s link cir-

cuits to calling subscrlbere lines, conversa-

tional link- clrcults, means for connecting
70

the conversational link circuits to calling
ng means associated with the

extending a call from a subscrlber s line
through an auxiliary circuit to an operator’s

link circuit and from the operator’s link

5

circuit to a conversational link circuit, and

1dentifying circuits through which'a current B |
~ flows only when the said conversational link

circuit is connected to the subscrlbers Iine

from which the said call proceeded. |
8. In a machine switching telephene Sys-

80

tem, greups of subscrlbers lines, primary
'huk circuits, a primary finder Wlth fixed

and movable contacts associated with each,

primary link eircuits, auxiliary link circuits -
extending from the fixed contacts of the

sald primary finders to different groups of

contacts connected to the auxiliary link cir-

particular group of subscribers’ lines, sec-
ondary.

‘subscribers’ lines, auxiliary primary finders
in each group of subscribers with movable

90
cuits and fixed contacts connected to their

link circuits, means for connectmg SR
the secondary link circuits to subscribers’
lines, and means for connecting the primary
link circuits to the secendary lmk mrcmte .

95

9. In a telephone exchange system, a call-

ing line, a line and a cut- off rel ay associated

therew1th a trunk, a trunk selector, a line

finder for conuectmcr the line with the trunk
selector, a line finder for connecting the line

with the trunk, electromagnetic operating "

means for each. ﬁnder a circuit for the op-
erating means of the first mentioned finder
mcludmn* ;) back contact of the cut-off re-
Jay and a passing contact of the line relay,

and a branch for said circuit including said

‘trunk selector and the operating means cf )

the second mentioned finder.

10. In a machine switching telephone sys_- 110
‘tem, subscribers’ lines, line finders, line re- '

laye, cut-off relays, a source of current, con-

tacts on the lme releys for sending a start—
ing impulse to a said line finder while their

armatures. are moving from the normal to 116 _' |

the actuated p051t10ns, means for energizing

and - deenergizing said line relays, and con-

tacts on the cut-off relays for preventmg
any line relay from sending a starting 1m-
pulse when it is deenerglzed -

11. In

switching telephone system.

combination with a mechine'
subseribers’

120 . |

Iines, selector switches, line testmg means In= -

the said selectors, operators’ switch control-

lers, a source of current current impulse pro- *
‘ducing contacts in the seld switch control-

125

lers, impulse counters in the switch control-

lers series contacts in the smd contrcllers

8
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connected in series s with the impulse produc-
© ing contacts, and relays connected in par-
~ allel with the said series contacts, said relays
being controlled by “the said line testing

means and governing the’ sta tmg of the.

- said 1mpulqe counters 3
In testlmony whereof I have mgned my

s _':13459,175 ~

name to this speclﬁcatlon in the presence
two SlleCI"lblIlO* ‘witnesses. -

Wltnesses x
"HeNry HARPDR

WALDEMAR HaveT.

of

'FRITZ ALDE NDORFE.
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