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To all whom it may concern.: :

Be it known thaf I, Cary, Axer, Winmrerie
Huuraiax, subject of the King of Sweden,
residing at Stockholm, Sweden, have in-
vented certain new and useful Improve-
ments In Semiautomatic Telephone Sys-

tems, of which the following is a specifica-

tion.

This invention relates to automatic and
semiautomatic telephone systems in which
switches of great capacity, for instance one
or more thousand lines, are used for es-
tablishing the talking connections. More
particularly, the invention relates to the
group-switching stages of systems of this
kind in which the connections are estab-
lished by means of switches of the line
finder type associated with the outgoing lines
of a group-switching stage, while the nu-
merical selection is effected by means of sepa-
cate group selectors or equivalent means
associated with the incoming lines and ar-
ranged in common to groups of lines.

The principal object of the invention is
to simplify the switch operations in the
group-switching stages of such systems par-
ticularly with a view to prevent Wreng. con-
nections. To this end, - according to one
feature of the invention, the fized conta ts
of each finder switch are arranged in groups
or rows each comprising the terminals of
a different group of incoming lines.

This grouping of the incoming lines and
the termnals of the finder switches lends
itsel £ conveniently to obtaining a simple con-
trol system, so as to prevent interference in
case there are two or more simultaneous
calls into different numerical groups. Asin
such a case finder switches belonging to dif-
ferent numerical groups would be simnl-
taneously searching for the calling l'nes,
there would be 4 risk of the calling line be-
ing connected through to a wrong num-
erical group. To prevent this the group se-
lectors are adapted, according to the inven-
tion, to mark the appertaining group of in-
coming lines only in the finder switches be-
longing to the numerical group selected.

The finder switches of each numerical
group will then, evidently be unable, in
searching for calling lines, to establish con-
nection with other incoming lines than those
which are seeking connection in the par-
ticular group in question. Thus, according
to the invention, each group of incoming
lines is provided with separate test-contacts

Serial Wo. 288,089,

in the different numerical groups of finder
switches and these group marking contacts
are connected up to the group selector of
the corresponding group of incoming lines
i such a manner that, after the group se-
lector has been set, a test potential s ap-
plied only to the test contacts of ¢he fnder
switches belonging to the numerical group
selected.

Immediately after the group selection a
number of line finder switches is started to
search for the calling line. That one, which
first finds the marked group containing the
calling Iine moves into the corresponding
row of contacts to complete the connection
whereas all other finder switches ave pre-
vented from entering the corresponding row
by the first finder switch applying a test
potential whereby said row is barred to the
other finder switches. :

in the arrangement so far described the
instance is not taken into account, when theve
are two or more incoming lines of the same
group calling simultanecusly to different
numerical groups. To prevent wrong con-
nections also in such cases means are pro-
vided, accerding to the invention, to pre-
vent mere than one call {rom entering each
group of incoming lines at a time, for in-
stance by marking all lines of a group as
engaged as soon as a call occurs on one line
and as long as the switching operation is
go'ng on. '

The invention, and the objects to be ob-
tained in its use, resides in the certain new
and novel arrangement of circuits and parts
as will be hereinatter more fully described,
set forth in the appended claims, and illus-
trated in the accompanying drawings, in
which — ‘

Figuves 1-7 show the civevit diagrams for
a talking conne tion in a semiautomatic tele-
phone exchange according to the invention,
adapted for a number of subscribers corre-
spending to numbers with five digits,

Figure 8 is a schematical view of the driv-
ing device of the line finders, :

Figure 9 shows a detail of said driving
device, ‘

Figure 10 shows a detail of the construe-
tion of the register switches,

Figure 11 shows schemati~ally the ar-
rangement of the junctions and the connect:
ing switches in an exchange according to
Figures 1-7, ‘ :

IMigure 12 shows diagrammatically a cross
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ety

section through a line finder according to
\<]0U(e 1 [

Higure 33 shows a modification of the ar-
ra mnmmnt according to Figure 11,

5 ;'1018'8 11 shows, “how the diffevent Fig
wres 17 are to be put tog: 41’”’ to obtain a
cor wmucw cn“cum dmomm, um,
Figure 15 is a diagram of the

circulis of the sys stem.

10 The principal features of the invention
vfﬂ ulSu Du ouumeo with reference to Figs.
in Ln" 1 f es all {ines ave
wires al-
>hj, mey omy ise two or moie
c. 11 the sub 110"1“" hnof' AL
ng mdo of the

principal

15 Wi “(L". in h
G120 cotncueu af tl 1o
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. cmd at th
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connec OrS L Voar eh ec erl b e
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stitute the pre-seiectls
- olectors S. congti

group selectors S, consiity
30 l'”LrnO sect ion G and the TlCCuH‘S L»V
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me
e

¥ QCCL
erial
filad @ ce 10"‘5 93, 1918, They
1000 Iines cr m mh
'f;h “‘ei':om and Wi hich

of bare
ch con-
he two
of Uhv

ines.

e ‘mo'\‘ ble cor
, a8 | ;1 or oz, which ar
e and ba ’rWﬂras mat omzmun
perpendicularly to the bunqies of
further, up or down into one or
aid ban. sg.  The bundles of
n common to a plurality

0 e o

N "
50 ot srﬂh swi tches.
The connec tors are of the kind described
in the Fatent No. 1,250 865, granted to me
on ,‘u"(‘@“l her 18,1917, ¢ and heve o capacity of
2000 lines. 'The construction of the connec-
55 torsis different from that of the preselecting
line finders and me group selectors comm‘i&
ing the switches 8,, and 8,, chiefly, and O“ ly
in that the trunk hnes ;emh}m from the lat-
ter and connseting the subs cribers’ lines ave
60 divided in four bundles the contact arms
heing normally arra wged centrally with re-
om'd to these mmdhs ‘and adapted to be set
to one or the other side from the normal po-
gition. Fach bundle comprises 25 vertical

65 rows of 20 lines each.

The preselecting line finders S, are di-
vided in groups of ten mcms and the trunks
KL, lea clmo from each of said groups are
connected Lo the Wwes of a ver tical row of
the contact field of the group selectors S..
Fig. i1 shows two different groups S, G,
and S, G, connected to an upper and a
lower bundle of wires in the group selectors
$,. For each pair of bundles A, aﬂd B,
there is provmed a number oi groups S, Gy
S, G, S, G, ete. of junction finders S,, said
groups comwkondmg to dkﬁu'em numerical
groups of subscribers’ lines A
1.-e. different 2-thousands.

Asscelnted with e@dl group of tenhneg of
the trunks I Ll is a set of registers B3 com-
mon to all of said hx es and comprising five

machine driven register switches SO, bOGQ,
STO uulz, bJRS, which corr*fspond to dif-
ferent digits of the subscribers’ numbers 2 and
which are set in accordance with the wanted
number either from the subseribers’ station
in full automatic systems or from the key-
bosrd in seminutomatic systems. The r cris—
also comprises a machine drive
ele or DA wc‘ three e]uctromaonetl—
icng I\JL L,, anct

switching operation is prmmpallv the
; i:ﬁn'. Upen 2 call, 2 plarality of pre-
i ine finders S, are start "fi simul-
ngotsly the smd ﬂflc ers then moving' for-
, ards in horizontal direc-
while n‘ah* ontact‘ with test wires s
‘che different Vertical rows of contacts.
preselecting line finder, which first finds
ical vow containing the line of the
cujhm subseriber, is stoopeﬂ in its horizon-
tal mevement and is anﬂuh,t Iy afterstart-
ed ups vz‘ards or dewnwards, the latter move-
ment ceasing when the contact arms male
co %‘s ¢t with the ealling line. When the par-
ticular preselecting line finder locatﬂs the

vertical row in uvss?u n, the latter is seized
and marked as enﬂzﬁﬁd with e peu to the
oUm of the preselectin o line f ndmfs, so that

nly one of Lho-g can be stavted vertically,
r* “he same time the group ol ten line find-
ers o which said particular preselecting line
findesr belengs, is marked as engaged, t\hloh
indication is meintained till the connection
is comnleted. inas. only one call can be re-
ceived and effectuated nt a time in each
group of ten pr ecelecting line finders S

The trunk ¥ig, to which the calling sub-
seriber’s -line 1is thnv connected, 13 now
marked as c?&’iin' m the opers tor’s posi-
tion in question. The operator receives the
namber wanted, marko it out on the key-
board and depresses 2 smr‘uno button, where-
b"* the redster gwitches SO¢, SQGO, S04,
S0, B80g, are set in accordance with the
different digits of the subscriber’s number.
The register switches SOq; and SOq, mark
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out the corresponding tens group and units
contact of the group selector RV, the latter
being then set in a corresponding position,
The group selector has as many contact posi-
tions as there are 2-thousands groups of sub-
scribers’ lines, and these contacts are con-
nected to test wires s, s,, s, ete., of groups
of 8,G, 8,G,, 8,G,, ete., of group selectors
S, corresponding to the different 2-thousands.

The group selector has as many contact
positicns as there are 2-thousands groups of
subscribers’ lines, and is provided with con.
tacts connected to test wires 81, S, 8, &fc. of
different numerical groups 2,Gy, 8,G,, 8,G,,
etc., of junction finders S, corresponding to
the different 2-thousands. These test tires
identify that vertical row of the finders
which containg the calling trunk ¥L, and
are therefore located immediately below one
and the same row the wires of which extend
through a plurality of groups of switches
S,.  The identification is effected by a po-
tential being applied to one of said test wires,
viz that one which extends through the
switches of the numerical group i3, select-
ed. Similarly another group of frunk lines
FL, connected to another vertical row is
identified by another set of test twires S1; 84,
ete., connected to the contacts of another
group selector, viz that one associated with
sald other group of trunk lines. The selec-
tion and starting of the numerical group of
selector switches S, in question is effected by
means of the same group selector RV but
over contacts and circuits not shown in Fig-
ure 11,

At the same time as the test wire thus
selected is given a certain potential, the cor-
responding set of group selectors 3, 1s start-
ed and connection is established between the
calling trunk FL, and one of said group se-
lectors in the same way as in the pre-select-
ing section. Wrong connections which
might occur, in case several calls ave made
simultaneously in the same marked vertical
row of the contact field of the group selec-
tors S,, are prevented by all lines of  verti-
cal row being marked as engaged, as soon as
a call occurs on one of them. This is effected
as soon as a lead of the trunk F 1, is taken
into engagement by the alling subscriber
when, not only this particular lead, but also
all other leads of the same group 5,3, or
S51G,, ete., are marked as engaged so that
the whole group is barred for further calls
during the establishing of the connection,
The setting of the connector IV belenging
to the group selectors S, is then effected in
known manner by means of impulses sent
from the connector to the register switches
RE,, RE,, RE,.

The invention is, of course, not limited to
the use of only one group switching section,
if for instance the different groups of sub-
scribers are distributed on  different ex-

the invention that in

8

changes, it may be necessary to arrange a
first group switching section on one ex-
change and a second group switching section
on another exchange. 1t is cnly essential to
such cases one or the
other or both group switching sections is
equipped for multi-digit group selection, i.
e. that each section foims a combination of
two or more single digit switching sections,
the connection. being effected in one step
without intervening numerical selection, in
which case the latter precedes the connec-
tion.

The invention does not exclude the use of
double line finders according to the principle
of double pre-selection, and this arrange-
ment may in this case be applied to the
group selecting section as well as to the pre-
selecting section,

In the arrengement according to Fig, 11
the particular group selector may, of course,
be dispensed with, 1f instead of it the regis-
ter switches B0, and S0, are so deviged
that the group in question is marked directly
by the setting of the said register switches.
Even the latter as well ag the switches SO,
$50r, and SO0, may be dispensed with if
the marking of the test wires 81, 8, and the
contacts of the switches RE is effected di.
rectly from a keyboard.

Besides the capacity of the preselecting

line finder switches and the connectors may,
of course, be varied without departing from
the spirit and scope of the invention.
In order to reduce the number of disen-
et preselecting line finders, which are
marked as engaged for each call, said line
finders may be divided in smaller groups in
which case, for the burpose of preventing
interference in case two or
simultaneously in the sams vertical row of
the oroup selectors 3,. and arrangement ac-
cording to Fig. 13 may be used, :
“Bach group of ten preselecting  line
finders &, corresponding to a vertical row
in the group selector S, is divided in three
sub-groups, viz two groups UG, and UG,
each containing three selectors, and one
group Ul comprising four sele stors, each
of said groups having allotted to it a set
of registers of which only the group selec-
tors RV,, RV, and RV, are shown. Upon
a call only those preselecting line finders S,
belonging to the corresponding sub-group,
are marked as engnged. The group selectors
S, are each provided with-two contact bars
K8 and KS, which. for the purpose of
illustrating their function, are shown in the
drawing as provided at one side of the comn.
tact field of the group selectors S.. The
contact bar K3, is of a height corresponding
to the three first lines of the contact fleld,
and the har K, isof a height corresponding
to the six firgt lines. group

On & call in the
UG, the corresponding group selector marks

more.calls oceur |
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the test wire s as well as the contact bar
K§S,, whershy the group selector iz caused
to pass the three frst lmes of the vertical
row und to search only among the other
lines. If a call occurs in the third group
UG, the contact bar XS, 1s marked in a
similzr manner, whereby the group selector
is canged to search only in the third group.

The invention is not limited to the use of
selecting switches of the kind above de-
scribed and does not exclude- the use of
cwitches connected to the incoming instead
of to the outgoing lines or trunks of the
oroup switching section.

Before the complete course of operation
for establishing the talking connection 18
deseribed more particularly, the essential
features of the construction of the finder
and selector switches will be explained with
reference to Figs. 8 and 9, which show the
driving mechanism.

The movable contact wipers & are pro-
vided at the upper snd the lower ends of
a contact carrier KB, which is guided be-
tween rollers R, on a carriage V, the latter
being in turn guided in a horizontal diree-
tion on a beam VB by means of rollers R,.
The contact carrier KB is carried by an
endless cord or rope L fastened to a later-
ally projecting arm LA, The cord or rope
is carried round two rope pulleys LS, and
arranged on shafts rotating in station-
bearings and over three pulleys LS,
and LS, mounted on the carriage, the
two latter pulleys being loosely mounted
on a common shaft. These two pulleys
have actually the same diameter but are
shown unequal on the drawing in order that
the arrangement of the cord or rope may
be indicated. The cord or rope runs from
the pulley LS, over the pulley LS, and
further over the pulleys L, LS, and LS,
back to LS,. The pulley LS, is keyed to
s shaft DA, which by means of electro-
magnetic clutches MK, and ME, (Figures
1 and 5) may be coupled to a driving shaft
(not shown) continuously rotating in the
same direction, and in such a manner that
in one case the pulley L, is rotated to the

1e%t and in another case to the right. The
contact carrier is normally locked to the

carriage by means of a magnet YR pro-
vided on the carriage as shown in Fig. 9.
Tt the clubtch MK, is operated, while the
magnet VR remains unoperated, the shaft
D4 rotates to the left, the carriage V being
then also moved to the left as the rope in
this case is locked to the carriage by the
magnet VR and the contact carrier. In a
similar way the carriage is caused to move
to the right, if the clutch MK, is energized,
while the magnet VR remains unoperated.
T£, on the other hand, the magnet last men-
tioned is energized simultaneously with the
cluteh MK, or MI, respectively the swing-

1
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ably mounted magnet VR is attracted to
the beam VB, the carriage being then locked
and the contact carrier released. The latter
will therefore be moved upwards, if the
cluteh MIZ, is operated, or downwards. if
the ciutch MK, is operated.

Figure 1 shows diagrammatically - the
principal parts of the preselecting line finder
S, and the appertaining circuits. In this
figure only the principal circuits are shown,
as the circuit diagram for this line finder is
the same as for the group selector S, the
complete diagram of which is shown in Fig.
5, and which is identical with and operates
in the some way as the line finder S, As
seen in Figure 1, the subscriber’s telephone
T has its conductors a, b connected to the
wires A forming the contact field of the pre-
selecting line finders. The contact field also
contains two wires ¢ and d, which together
with the wires @ and b form a bundle so ar-
ranged that the wipers ey, Ty oy and F,
motnted on the contact carrier make contact
with the wires @, b, ¢ and d respectively,
when the wipers enter between the wires 1m
the contact field.

The movements of the preselecting line
finders are controlled by a machine driven
sequence switch SO¢ of any known construc-
tion, the contacts of which are designated C,,
C,, ete. The figures shown close to the con-
tact indicate the positions of the sequence
switch in which the corresponding contact
is closed.

Figures 2, 3 and 4 show the arrangement
at the operator’s position. Allotted toeach
operator’s position is a keyboard TB, Figure
5 and three sets of registers provided with
three groups I, 11, TIT of bus-bars 1-12,
threugh which the  three corresponding
groups of leads of the trunks FL, can be
connected to the corresponding switeh of the
registers. Only that one of the sets of reg-
isters which belongs to the group III, is
shown in the drawing. Each set of regis-
ters comprises five machine driven register
cwitches SOp,—S0g, (only three of which
are shown, Figure 4) which correspond to
the first digit of the subscribers’ nupers,
and a register switch SOr, SOx, SOy and
SO, respectively for each of the other digits.
Turther, there are three electromagnetic
register switches REx, REy and RE; for
controlling the setting of the connector, and
a register switch SOp for controlling the
switching operations.

The machine driven register switches are
of the kind which are coupled to a perma-
nently rotating shaft by means of a magnetic
cluteh and which are provided with con-
tacts which are broken and closed in differ-
ent positions of the switch. The set of con-
tacts belonging to the different register
switches are designated E,, B,, B, F, X, Y,
7 ancl the various contacts are closed in the
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positions indicated by the figures. The con-
struction of the electro-magnetical register
switches appears from Figure 10. Loosely
mounted on a comwon shaft RA are three
toothed  segments TS, (only one being
shown). the same being
rection by a spring RE. A patehet pawl
SIL actuated by a spring en 2ages the toothed
seament and 1s operated by the armature
of the electromagnet RE of the reglater
switeh in sueh a manner that the seginent 1s
moved for the distance of u tooth: for each
current impulse through the electromagnet,
Al segments ave restored at the time at the
end of the switching operation by one or the
other of two rotatable arms BA extending
parallelly with the shaft RA and rotatably
mounted on a shaft VA, suid arms rotating
half a revolution upon the shatt VA being
coupled to a permanently rotating shafi by
means of a magnetic clutch AR, Figure 8,
and then careying withy it the segments by
actuating avms C.\ projecting from the seg-
nients.

Figure i shows the group selector H,. On
the horizontally movable carriage & number
of contact wipers Kt —XT, are provided,
which during the movement of the carriage
make centact witl a corresponding number
of stationary contact harg S —K8S,. Pro-
vided on the carrviage are, further, three
contact bars K8, 15, and K&, cooperating
with contact wipers K, I, and K7,
spectively moving with the contact carvier
KB, IMg. 8. The carringe also carvies two
test wipers KI° , and 7, | which d pring the
movement of the finder in the horizontal -
rectlon make contact with test vwires s for
testing the different rows of contacts.

The movements of the group selector are
controlled by a
contacts of which are designated
ete.

Figures 6 and 7 show the arrangements at
the connector. The contact fisld is here di-
vided in four gronps A, B, ¢, D and the con-
lact carvier normally takes up a position
centrally with respect to said groups. The
starbing of the connector LV to the lelt or
to the right, upwards or downwards is con-
trolled, as in the finder switches by means
of two electromagnetical clutches [ yyand
MK, Figure 6, and the shifting magnet
Vit , Fig. 7, mounted on the carriage. The
switching operation is also eontrolled by se-
quence switches 80y, 8Oy, SOk, Fieute 6,
and the ringing is controlled by a rotating
switch SOy, ¥ig. 7, the contacts of said
switches 80y, 80y, and 80, being desig-
nated H, to f., V, to V,, and I, to K, ve-
spectively.

re-

-

G8,, GS,,

The connector is provided with four sta-
Honary contact bars KS,,, K80 KS | and
& which snake contact with four con-

6owipers IF, WF . I¥F, and Kity,

23

actuated in one di-

sequence switeh SOgg, the-

&

respectively provided on  the carriage.
The carriage also carries two contact bars
K8, and XS, co-operating with two con-
tact wipers I, and KF,, moving with the
contact carrier. The contact bar K&, i
permanently in contact with the contuci bar
&8, by means of o wiper KI, o Keved to
the driving shaft DA of the connector are
fwo il elea T S tromi whi

ewoimpulse disks J3, and JS,, from which
smpulses are set oub for controlling the set-
ting of the connector, and the centering disk
Gt for controlling the adjustment of the
movable contacts in the proper position.

The numerical wiring of the register
switches and the connectors as well ag the
principal circuits for selecting the tiunlk
line finders and operating the conneéctor will
appear from the diagram of Figure 15, Toy
the sake of clear representation the regis-
ters are shown as consisting each of a sel of

rdinary switches having rotating aims and
ten contact positions the same veference lok.
ters being used as in Figures 17 to facilitate
comparison.  The contacts B, —%. of the
switches 305,80y, are connected in mul-
tiple to the first row of buttons of the key-
board TB, Figure 3.

Similarly the contacts B, X, Y, and 2,
of the other switches SOy, 50x, 80y and
50z are connected to the buttons of the cor-
responding rows of the keyboard,

The switch arms are shown in positions
corresponding to the subscriber’s’ number
88837.  Thus, the switches 504g,, S0 and
SOy are set in their ninth positions (the frst
bosition  corresponding to the figure 0),
whereas 8Oy is set in its fourth and S0y
i its eighth position.

Only the switch SO,

switches

‘ out of the fve
S505,—S04, is operated owing

P
4y
[8]

these switches being controlled over contacts
#, of B0r. Bach of the switches 805, —

S0g; has a set of contacts B, B, E, £, and
B, respectively over which the cireuits of
the starting relays ¥R of the different
2-thousand groups'of selectors S, are carried.
These circuits are further controlled at comn-
tacts ¥, of 80y so that any one of the 50
2-thousand groups may be selected by setting
the switches 80, and 50y in accordsnee with
the two first digits of the subscriber’s num-
ber.
the numbers opposite to the contacts B0
The contacts X,, Y, and Z, control the
ting of the switches R¥y REy and RE,
spectively.
control the circuits for setting the connector.
The numerical wiring of the connector will
appear’ {rom the numbers inserted in the
verdcal contact rows of the connector field
diagrammatically represented at the bottom
of Figure 15. The connector is connected to

re-
The contacts F,, X, and Y,

the registers over the trunk lines G, b, d.
The clutch My, couples the connector for

movement to the left and upwards and the

The numerical wiring is indicated by

50

100

11¢

jo—
]
(@21

13



o

10

20

25

30

35

40

45

50

50

65

S

cluteh MK for movement to the right and
downwards. The circuits of these clutches
are controlled by relays SR, and SR, oper-
ated over the d- and b-wire respectively.
The course of operation will first be de-
seribed in its main features with reference
to Figure 15. After a calling subscriber has
been connected by a line finder to an operator
the latter depresses the buttons of the key-
board corresponding to the wanted number
whereby the circuits of the clutch magnets
of the register switches SOp, SOx, SOy
and SO, are closed through a common relay
RR and over the contacts I, X, ¥, and Z,

5 respectively the sequence switch D being

then in its second position. The switches
thus rotate till they reach the contact corre-
sponding to the depressed button when said
circuits are opened and the switches stopped.
SOy, on de-energizing closes at a contact k
the circuit of the particular gwiteh SQ4g,
corresponding to the position of SOyp, and
this switch SOy is now set in accordance
with *he first digit of the subscriber’s num-
ber. The sequence switch D is then moved
into its third position in which the circuit of
the relays FR of the 2-thousand groups of
trunk line finders selected is closed over a
contact F, said irunk line finders being
thereby started to hunt for the line engaged
by the calling subscriber. One of said line
finders establishes the connection and the
appertaining connector 1s thus connected to
said line and over that one to the registers
through contacts C,, Csy, Gy, of the sequence
switeh C which is now in its sixth position.

The contiector is now to be set in accord-
ance with the positions taken up by the reg-
ister switches SOx, SOy and SOz _Thus,
SOy determines partly (at contacts X;) if
the connector shall be started to the left
(even hundreds) or to the right (odd hun-
dreds) partly (at contacts X,) in which
hundreds the switching operation shall take
place. SOy then defermines (at. contacts
Y,) which group of 20 subscribers, 1. e. which
contact row, the connector shall have to
search for, and SO, (at contacts Z,) together
with SOy (at contacts Y,) finally determine
the subscriber in question to be searched for.
SOy also determines (at contacts F)
whether the connector, after having been
set in the horizontal direction, shall move up-
wards (even thousands) or downwards (odd
thousands). )

Tor the movement of the connector to the
left as also afterwards for the upward move-
ment it is required that the d wire shall be
connected to earth, while current impulses
ave sent on the o and b wires (or only the
latter), and for the movement to the right
as also downwards the b wire shall be con-
nected to earth, while current impulses are
being sent on the ¢ and b wires (or only the
latter).

1,431,116

Tt the wanted number is 88837 as pre-
sumed above one conmector is selected, as
previously described, out of those containing
the subscriber’s lines within the 88th and
89th thousands. This connector will then
send out four impulses on the @ wire, before
the last hundreds to the left is reached, and
then two impulses on the b wire in order to
reach the second group of 20 within the
hundreds in question. The connector will
then move upwards (even thousands) while
first sending an impulse on the & wire,
which is maintained while the ten first sub-
scribers 20-29 are past, and then 8 impulses
on the b wire, whereby the 37th line Is
reached.

Tt will be seen that in the present case the
register switch REx has obtained earth con-
nection at its fifth contact by SOx and that
REy has obtained earth connection at its
second contact by SOy while RE,; has ob-
tained earth connection at its eighth contact
by SOz.

Upon the completion of the connection
with the connector the sequence switch D
was moved into its fourth position and a
circuit 32 was closed through the relay SRq
which energizes and connects itself in a lock-
ing circuit. Immediately thereupon the
sequence switches SOx and SOy are moved
into their second positions in which they
remain during the horizontal movement of
the connector. The clutch magnet MKsyy
operates and the connector starts to the left
sending out four impulses over the & wire
by means of the impulse disc JS; which
controls the impulse circuit 36 of the register
switch REx. The impulse dise J5, is then
inoperative as the impulse circuit over the b
wire is then open at a contact of the relay
R,,. When REyx reaches its fifth position
which is connected to earth at a contact X,
R,, energizes and disconnects REx which is
thus stopped. At the same time the said
impulse circuit over the b wire is prepared
at R,,. As the connector continues to move
to the left JS, now sends impulses over the
b wire through REy which is moved into its
second position. In this position the relay
R,, receives current over a contact Y,
whereby REy is disconnected and stopped.
At the same time the relay R, is connected
to the & wire and this relay will therefore
be operated by the next impulse on the b
wire. Rp, then connects itself in a holding
circuit and opens the circuit 32 of the relay
SR, whereby the horizontal movement of
the connector is stopped. The sequence
switches SOx and SOy are now moved into
their third positions in which the relays SR,
al}d SR, are again connected to the b and @
wires. Further, the sequence switch SOp is
moved into its seventh position. A circuit
is therefore closed through the relay SR,
over the d wire and immediately after the
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sequence switches SOy and SOx move into
their second and fourth positions respec-
tively. SOy then disconnects the relays
SR, and SR, the latter, however, remaining
energized over a holding contact. The
clutch magnet My is therefore again oper-
ated (together with the shifting magnet
VR.) and the connector is started upwards.
By the sequence switch SO, entering its
fourth position the ¢ wire was connected to
the contact bar XS, of the connector. This
causes a circuit 43 to be closed through the
relay R,, which locks itself over a holding
contact and immediately after SOp is moved
into its eighth position. During the up-

- ward movement of the connector the impulse

circuit for RE; over the & wire is ab frst
maintained open at a contact of said relay
Rap. When the contact wipers of the con-
nector reach the contact field the civeuit 43
of the relay R,, is transiently opened where
by R, is caused to release its armature.
the connector moves on, however, said circuit
will again be closed over s contact Y, as
SOy is in its fourth position and, conse-
quently, R,, will keep the cirenit of RE,
open as long as the connector wipers passes
over the first ten contacts of the vertical
row in question. When leaving the tenth
contact the circuit 43 is opened ab the upper
end of the contact barn XS, of the connector
as this contact bar extends only over half
the length of the vertical row. R,, there-
fore de-energizes and prepares the cireuit of
RE; which now receives impulses over the 2
wire from the impulse dise O%. By the sev-
enth impulse RE;, reaches its eighth position
in which Ry, receives current over the cor-
responding contact Z,. RE, is thus discon-
nected and relay Ry,

at the same time the
is connected in circuit. The latter is oper-
ated by the following eighth impulse on the
b wire, which corresponds to the last figure
of the subscriber’s number, and consequently
the circuit of the relay SR, will be opened
and the connector stopped in the eightesnth
vertical position. The setting of the con-
nector is thereby completed.

The switching operations for establishing
a talking connection will now he deseribed
in detail with reference to Higures 1 t0 7.

When the calling subseriber retoves hig
receiver, a cirenit 1, Figuve 1, is elogsed oves
the two line branches ¢, b and through the
Iine velay TR, The latter completes a cir-
cuit 2 through a starting relay 8R, (ov BR,
if the subscriber’s line is connected to the
lower group B of wires) common to ten
subscribers, Relay SR, closes in & manner
which will be more closely deseribed in comn-
nectlon with Figure 5, the starting circuit
3 for a number (for instance 60) of pro-se-
lecting line finders S,, which are started at
one time in the horizontal direction. The
pre-selecting line finder which first finds the

<

'z

contact row to which the calling subscriber’s
line is comnected, is caused to stop in a man-
ner which will be move closely described in
connection with Migure 5 by a test relay
cpening o contact £, in the circuit 3. A%
the same time all other pre-selecting finders
of the appertaiuing group of the ten Gnders
ars marked as engaged, so that no further
call can be received in this group during the
switehing operation, as deseribed in connec-
tlon with Figure 11, Whea the starting civ-
cuit 3 is opened, a relay R, inciuded in said
civeull de-energizes, the sequence switch 50,
i ting a current impulse wheveby it
its secend position, in which
ot VR, Figure 8, and one
¢ the clutches MK, and MIS,
are pub in cireuit, The pre-selecting line

sis then started upwards or downwards
spectively.,  When {he pre-selecting lne

finder fnds ne of the calling sub-
scriber; o clrenit 4 is completed through one

S N P e T ey e
atest velay Ly, which energizes
i locking circuit § through the
ng and a circuit 6 through the

(?'\]
e

winding of
and closes

other wi

citg-oll velay Lyl of the subscriber. T
atter disconnects the line relay LR which in
turn o the clrenit of the relay OR, all of
the said line finders which ave still noving
being then stopped. When the test relay
Ly R, energizes, the circuits for the cluteh
~ over Pili, and the shifting magnet

Tigure 8, are opened, whereby the pre-
line finder is stopped.” At the

sequence switch 50, is oper-

s mte its fourth posi-
tlon passing the third position. In the third
itien the line branches a. b are connected
igh the contacts Oy and C, to the trunk
The subscriber is thereby connected
igure 2 ‘
the subseriber
clearing relays
; ract their arma-
> third position of the seauence
1 civenit 7 for a call relay Ry
o velay DR was closed. The former
acts its armature then shovteircuiting the
greater part of its winding, whereby the
bus-bar 12 is marked as engaged, so that
no other relav Rq can he operated. At the
same 11 8 for a call-lamp PL is
clnzed g iav R has heen shorteir-
cuited, y DR i operated, wherehy
the cir i sequence switech SO,
1 rted and moves,
ion, correspond-
ch the calling
tion the relay
uit 10, whereby
s disconnected.  (When
the sequence switeh SOp,.
2 3, receives current over the eircuit
- 8nd passes into its second position. In
is position the contact D, is opened,
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whereby the call-lamp PL shows 2 flashing
light, its circuit being closed and opened
by 2 rotating interrupter RSB. At the same
time calls may have entered into_the two
other groups, when the corresponding call-
lamps ave lighted, but only that one corre-
sponding to the subseriber connected through
to the operator shows a flashing light.
When S0, enters its second position, 5Oc,
Figure 1, receives current over the circuit
12, whereby it is moved into the fifth posi-
tion. In this position the line branches a,
o connected to the talking ciremit 13,
igure 2, of the operator over the contacts
O, O and Ty, Ty Further, o civenit 14
for a velay BR, is closed which in turn closes
the cirenit 15 for a supervisony lamp OLP.
After the operator has answeved and re-
ceived the number wanted, she marks 1%
down on the keyboard TB, Figure 3, by
depressing the corresponding buttons. Tor
each button there arve three contact Springs
Jogs Fzy Tey, the middle one being operated by
the button, so that the contact ki, k. is
closed and %,, %, is opened. The buttons
are arranged as usual in five rows corre-
sponding to the different digits of the sub-
seribers’ numbers. After the buttons have
been depressed they are retained in their
position by holding magnets FE—FE,
which receive current over a contact Dig,
ag long as SOp is n its second position.
Upon deépressing the buttons the different
machine driven register switches are moved
successively into the positions correspond-
ing to the depressed buttons. their coupling
magnets receiving currents through a com-
mon relay RR, Figure 4, contacts of the cor-
responding register switch, contacts Fopy Fog
at the buttons of the appertaining row,
which are not depressed, Fig. 3, the contact
k., I, at the operated button of the same
row and the contact k., %; at one or more
preceding rows of contacts. It is to be
noticed that the register switch SOy in
question is not started, until the switch SOp
has stopped, when the latter determines
which of the former shall be brought into
operation, as SOy, corresponds to the first
two positions of SOy, SOg, to the two nex
positions and so on. After the last button
has been depressed, the operator actuates
the starting button SX, whereby a circuit
18 is closed extending from earth at the first
contact row over the contacts %, % in the
diffevent rows of Dbuttons, connected Iin
series, and through a relay SR, Figure 2,
which energizes and puts itself in a hold-
ing circuit independent of the starting but-
ton. The relay SR, closes a circuit 17 for
a relay DUR, which energizes and is locked
independently of the keyboard. The circuit
of DR and RS is then opened. As long
as DR is disconnected, the corresponding
group is barred for further calls. When

b
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DR deenergizes, the sequence switch SO,
Wigure 1, receives current over the circuit
18, whereby 1t is moved into its sixth posi-
tion.

When SR, attracted its armature the se-
quence switeh 80y received current over the
cirenit 19, whereby it was moved into its
thirtl position provided that the relay RR,
Tig. 4, is deenergized, i. . that a1l register
ewitches have stopped moving. In the third
position of SOp said register switches are
disconnected. Further, the circuits of the
relay SR, and SR, are opened and also the

circuit of the holding magnets FE,—FEg,

Figure 3, is opened, whereby the buttons
of the keyhoard ave restored to their normal
position.  When DR, Figure 2, was deener-
oized, the circuit of the relay TUR was
opened, whereby the sequence switch SOr
was disengaged, so that it now may hunt for
another group, where a call bas entered.

When SOp enters its third position the
negative pole of the battery is connected
through the resistance W, Figure 3, over
certain contacts in SOp and the switch SOg
in question to the test wire s, Figure 5, of
the group of ten preselecting line finders 9,
in the group of group selectors S, corre-
sponding to the selected 9-thousands. 1In a
similar manner the negative pole of the bat-
tery is connected over a contact D,,, Figure
3, and contacts on the gwitches SO0r and 505
to n hus-bar 88, Tigure 5, for said group of
selectors 8,, whereby a number of starting
relays T, R,—F R, are energized. Thelatter
close the starting circuits 20 for said se-
lectors, which are then started at one time
in the horizontal direction. The group se-
lector, which first finds the vertical row, to
which the calling line or trunk FT. is con-
nected, closes a cireuit 21 through one wind-
ing of the appertaining test relay LyR,y and
the test wiper Ky, The test relay ener-
gizes and connects its second winding into
a locking circuit 22. At the same time the
contact row in question is barred to other
finders by the test wire ¢ in question obtain-
ing direct earth connection over contacts of
the test relay LyR,u.

Ag the starting circuits 20 contain the
clutch magnet M, all group selectors are
started to the left. If the group selectors
should not find the contact row in question
during their movement to the left, the move-
ment is automatically reversed, when the
carriage reaches its outer left position,. the
contact spring KF, then closing a circuit
93 through a shifting relay HR, which con-
neets the magnet MI, in circuit. The relay
TR is then locked over its contact 24 and
the relay will therefore remain current car-
rying, till the relay ¥R, deenergizes or till
o contact 25 is opened 1n the opposite end
position of the carriage.

When the test relay LyR.y attracts its
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armature, a circuit 20 is opened and the
horizontal movement of the group seléctors
cease, and at the same time the relay ¥R,
included in said circuit deenergizes and
closes the circuit 26 partly through a brake
magnet MB and partly through the sequence
switch 90, the latter then entering its sec-
ond position in which said. circuit 26 is open
at the contact GS,. In its second position the
sequence switch closes a circuit 27 for the
vertical magnet VI and a circuit 28 for the
clutch magnet MI,; whereby the preselect-
ing line finder is started upwards,

When the group selector finds the calling
trunk line, a circuit 29 is closed through the
test relay LyR,, ¢,—wire and a relay S¢R,
Figure 2, which was connected in circuit
when SO¢ entered its sixth position. The cir-
cuit 28 is therefore opened at the relay Ly R,
and the group selector is stopped. When
LyR, energizes, it short cirvcuits the greater
part of its resistance, whereby the trunk FI,
is:marked as engaged. Further, the brake
magnet MB and the sequence switch SOgs
receive current over the circuit 80, whereby
the sequence switch is moved into its third
position, in which the contact GS,, is opened,
so that the marking of the contact row in
question as engaged ceases. In the third
position also the a,- b,- and d,- wires are con-
nected to the corresponding wires «,-0,-
and o, in the connector at the contacts +3,,,
G, and 9, respectively. When S5zR
Figure 2, energizes, the sequence switch SOp,
Fig. 8, veceives current over the circuit 31,
whereby it is moved into its fourth position,
in which the contacts D,, and D,,, Figure
3, are opened, whereby the group selectors
which are still moving are caused to stop and
the marking of the test wire s ceases. In
this position the bus-bar «’, Figure 2, is con-
nected to the register switch Ry, Fig. 3,
and the bar 0" or ' respectively over con-
tacts of 50x to Ry cr to earth, according
to the position of SOx. .

After & connector LV appertaining to the
2-thousands group to which the wanted sub-
scriber belongs, has been selected by the
setting of the register switches SEgp and
SQOp, the connector 1s now to be set in accord-
ance with the positions taken up by the
register switches SOx, 8Oy and SO, Thus,
the position of $0x determines partly if the
connector shall be started to the left—even
hundreds—or to the right—odd hundreds—,
partly in which hundreds the switching op-
eration shall take place. SOy then deter-
mines which group of 20 subscribers, i. e.
which contact row, the connector shall have
to search for, and SO, together with SOy
finally determines the subseriber’s line of the
group of twenty subscribers in question to be
searched for. 8Oy also determines whether

the connector, after having been set in the

horizontal direction, shall move upwards—

o

even thousands—or downwards—odd thou-
sands.

For the movement of the connector to the
left as also afterwards for the upward move-
ment it is required that the d-wire shall be
connected to earth, while current impulses
are sent on the g¢-.and b-wires—or only the
latter—, and for the movement to the Tight
as also downwards the b-wire shall be con-
nected to earth, while current impulses are
being sent on the ¢- and b-wires—or only
the latter.

If the wanted number is assumed to be
88837, one connector LV is selected, as pre-
viously described, out of those containing
the subscribers’ lines within the 88th and
89th thousands. This connector will then
send out four impulses on the o-wire, be-
fore the last hundreds to the left is reached,
and then two impulses on the b-wire in or-
der to reach the second group of 20 within
the hundreds in question. The connector
will then move upwards—even thousands—
while first sending an impulse on the a-
wire, which is maintained while the ten first
subscribers 20-29 are past, and then 8 im-
pulses on the b-wire, whereby the 37th line
is reached.

Assuming still that the wanted number is
88837, it appears from Figures 3 and 4 that
the register switch REx has obtained earth
connection at its fifth contact by SOy, and
that BEy has obtained earth connection at
its second contact by SOy, while RE, has
obtained earth connection at its eighth con-
tact by SOy, ‘

At the same. moment, when the wires d,
and d,, Figure 5, are connected together on
the sequence switch SOgs passing into its
third position, a circuit 32 was completed
from earth through a contact of the relay
Rd,, Fig. 8, a contact of the sequence switch
S0x in its ninth position, the contact D,,
the bus-bar d Figure 2, and d-wire through
the relay SRq, Figure 6. SRs energizes and
closes a circuit 33 through the sequence
switch SOy, which then enters its second
position. SOx then receives current over
34, whereby this sequence switch is moved
into its second position. Owing thereto SR,
and SR, are disconnected from the &- and
d-wires respectively, but SR, remains ener-
gized owing to the fact that the contact X
of the sequence switch SOx is bridged by a
contact of the relay SR As both SOy and
SOk have been moved into the second posi-
tion, the coupling MKyy receives current
over 35 and the movement is started to the
left, = . ,

Daring this movement the b-wire is first
connected to earth five times by the impulse
disk JS,, however without any effect, as the
b-wire 1s broken at relay R.,, Figure 3.
The impulse disk JS, then sends an 1mpulse
over 36 through the a-wire and REy, Fig.
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'8, whereby the latter is moved one step.

After the impulse on the w-wire five earth
connections on the b-wire follow, as before
without any effect, and then another im-
pu'se on the ¢-wire, whereby REx is moved
another step. In this way the switching
operation 1s continued, till REx has been
moved four steps, when the contact arm of
this register switch makes contact with the
fifth contact. As the latter is connected to
earth over a contact of SOx, the relay at
R,, is now energized whereby REx is dis-
connected snd the b-wire is connected to
R¥y. The following impulses on the 5-
wire will therefore pass through REy. By
the first impulse REy is moved into the sec-
nd position, in which the contact arm con-
nects the second contact, which in this case
is connected to earth, to the relay Ry,
which then energizes and disconnects REy
and also connects Ry, to the b-wire. The
next impulse on the D-wire therefore op-
erates Ry, which energizes and rveceives
holding current. The earth connection of d-
wire is then broken, and owing thereto SR,
Figure 6, deenergizes. It is, however, to be
noted that SR keeps its armature attracted,
till the contact is broken at the centering
disk Cz.

When SR, deenergizes, the current
through MKy is interrupted and the con-
nector is stopped. At the same time a circuit

37 is completed partly through the brake.

magnet MB and partly through SOy, where-
by the latter is moved into its third position.
In this position of SOy SO« receives current
over 38, whereby SOx is moved into its third
position, in which the relays SR, and SRq
are agaln connected to the b- and d-wires.

When Ry, at the register set, Kigure 3,
attracted its armature, SOy received current
over 39, SOp then passing from its fourth
into its seventh position. In this position
the a-wire is connected to R.,, Figure 3,
over the contacts D, and D, and the d-wire
to RE, over contacts R, Figure 3, Ra,
SO, and 80, and the d-wire to earth over
contacts of SOp, SOr and Ry, When there-
fore the d-wire 1s connected to earth, the re-
lay SRy, Figure 6, is again operated now
closing a circuit 40 through the sequence
switch SOy, which is moved to its second
position. In this position SOy is connected
in circuit over 41, whereby it is moved into
its fourth position, in which it disconnects
SR, and SR, from the b- and d-wires. SR,
however, remains energized as before over
a holding contact. When SOy is 1n its sec-
ond- and SOy in its fourth position, MKyy
receives current. SOy in its second position
closes a circuit 42 through the magnet VR;,
Figure 7. When SOg entered its fourth
position, the g-wire was connected to the
bar X@&.. in the connector, and R, in the
register set, Fligure 3, then received current

1,431,116

over the circuit 43. R,, energizes and is
locked up. At the same time it closes a cir-

cuit 44 through SOp, which then enters its

eighth position.

As now MKy and VE,, Figure 7, are
current carrying, the connector is moved up-
wards, the p-wire being then repeatedly con-
nected to earth at the impulse disk Cz. These
earth connections. however, have no effect on
the register switch RE;, as the relay R,
is energized. When the movable contacts of
the connector reach the contact field, the cir-
cuit 43 is interrupted by the contact wiper
KF,, registering with a recess in the contact
bar K&, Owing thereto the relay R,,, Fig-
ure 3, deenergizes. During the continual
movement of the connector the relay R,
will again energize, as SOy is in its fourth
position for the subscriber’s number chosen
in this instance, and, consequently, also the
following-ten-impulses on_the b-wire will
have no effect on RE;. When the movable
contacts have passed the ten first subscrib-
ers’ lines in the row in question, the contact
wiper KT, leaves the bar KS,,, whereby the
current through the e-wire 1s interrupted
and R., deenergizes. The following impulses
on the b-wire now operate RE; whereby
the latter is moved forwards step by step.
By the seventh impulse the contact arm of
the register switch reaches the contact con-
nected to earth, when R, receives current
and energizes. The eighth impulse; corre-
sponding to the Figure 7 in the wanted num-
ber, will therefore operate the relay Ry, the
latter closes the circuit 45 for the sequence
switch SOp, whereby the latter is returned
to its initial position. When SOp passes the
ninth position a circuit 46 for the restoring
magnet AM of the register switches REx,
REy and RE, is closed, whereby all these
register switches are returned at one time
through the initial position, as described in
connection with Figure 10. The circuit 46
was prepared, when SOp entered its second
position, the restoring arm being then moved
one- step, thereby closing the contact 47 in
said circuit 46.  When SOp passes into its
initial position, the current through the re-
lay DUR, Figure 2, is interrupted, whereby
the relay DR is again connected in circuit,
so that the group III in question may now
receive another call. ‘

When SOp passed through the positions
8-10, a circuit 48 was completed through the
sequence switch SOg at the call finder, Fig-
ure 1, whereby the latter was moved into its
seventh position—the speaking position—.
In this position the a- and b-wires are con-
nected through at the contacts C,s and Gy,
Figure 2, to complete the talking connection.

When the relay R,, at the register set,
Figure 3, released its armature, the connec-
tion of the d-wire with earth was inter-
rupted, whereby also the relay SRq, Figure
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6, was caused to dee energize. meo thereto
a circuit 49 is cloged thr0110h S0+ which
then enters its third pos1t10n At the same
time the current through M and VR Ry g
1nterruptﬂd and the connector is stopped
atter having been centered.

If the subscriber is disengaged, the relay
LRy is energized-over. the cvire a ad b]"’
cut-off velay LO/R Figure 1. The seruene
switeh MOV in its third positir\n cloges the
circuit 88 for 80y which then ig moved into
a cireuit
50 for SO0y ig closed, as LyRyy is eneruzze(!
owing to the subscriber bemﬂ disengaged, the
sequmce switch 50y being then movad into
its sixth posmon—~tbe 1'11701110 T)ODi‘tionA—.
In this position the 111\01110 1 wchine—not
shown—is connected to the s subscriber’s lins
and at the same time a rots ting sequence
switch SOr serving to re egulate the length
of the ringing intery als is started. The
ringing period corresponds to the first posi-
tion of this switch 'and the ringing couses
correspond to the positions 2-10.  The rotat-
ing sequence switch SO, vegulates o hmn-
mer cireuit 51, induetivel ly connected with
the current feedlno coil AR, whereby the
calhnw subscriber can hLoar the nutgung
signa
Q‘.Vhen the subscriber ans swers, the tempo-

rary current feeding coils AR B and AR,

operated, where b] a weircult 52 ig closec.
through SOg, which then moves into its
10hth position—the speaking :»001’(10 e,
\Vhen 804 leaves its sixth pocu on, the i
mo‘ current is cut off and 8Oy raturns to 1
in Lmb)osmon. Inthe 019‘111,1 pes mmw; “‘O,,
the current feeding coils AR, and . .y, ave
connected to the subseri ber’s line th{ebj\
they are energized. At the ;ame ‘um the
current Jrﬂpdmo coils AR, and A R,b. Higure
2, are m)elau‘ whereby “the ol learing
AL, is (11scon’1 cted. At the wn
civeuit 53 for the ¢ sequence switch &
ure 1, is closed, whereby the Iatie
into its dohﬂl n lglmon

The cos ~mef‘tlo 118 now fully completed
conversation between the subseribers.

e

0

for

VWhen the suberibers affor having vahu '

the conversation replace their 1e(‘eimrb the
feeding coils or clea aving relays AR, AR,
AR, ARob %ecome cumenhess and release
their s rmanu*es As a consequence the clear-
ing lamps AL, and AL, are lighted. The
oneMLor then depresses the disc nnetting
Tey v AR wher eby a back relay BR, is ener-
gized and then locked. At the same time
the d wire leading to the line finder, Figure
1, is connected to battery over a resistance
W., v,hcreby a civenit 54 ig closed for the
meter SR, Figure 1, and the conversation
s re 01stered “When' the operator then re-
leases the disconnecting key AX a cirenit
55 is Oomp’e’red thrmmb the sequence sxu .ch
80., Figure 1, which is then moved - from

its eighth _position.

'il(}l‘..

the cluteh magnet

1

Inthe mnth position of
this switch & ’C"‘CUIt is closed for the shnt—
ing magnet VR of the line ¢
cne or lue oﬂler of the clutch magnets MK,
and MIZ, and the relay ¥ FR, in a manner not
Ulustrated in Figure 1. Iu».l energizes and
cpeng the ,' '/m! 35 of the f;cqneqce switch
EJ\/C S0 that the “i"L UL stopped in ity ninth
tlon.  When MK, or 'I‘*«/ﬁ'&fg operates the
8 quder is ctarfed upwa rds.

ds or downwa
hi onml 1es uh the s»,uu:h

-2
o

f'"m civeuit for dw clutclﬁ magnet
natically opened as will be described

1
5 AUTHI

belmv in rconwod on with Figure 5. Upon
¥R : ivoutt 55 is sanin
clogect whers uence switch $0,

bosition in which thu

i i magnet VR and that
of the back v elay BR. are opened. The pre-
selecting line finder is thus completely re-
stored and may now be taken into engage-
meat for a new call.

When r):}p enters its initial position th
Cil‘CUHL 29 of the relay SR 2, Figure 2, ane
Ly®,, Figure 5, is opened. The m‘n(z,« whe
d“ uncru/mo, meoe & clreuid 56 bhrouj

s whichnow m‘veutb third posi ltion.
‘the fourth position of this g switch a circuit 57
is closad through the shift ting magnet Vﬁs
of the selestor . as as the Ia tter smnds in
of contacts, .a civenit 58 is
closed throw R, The Izmcr upon ener-

gizing closes a cn-cuit 59 for the shifting
1@1‘1) HM, which im turn e connects up the
cluteh m:‘n net MIT, in o cireuis 60 whereby

eturned o i
cire

CD

R

the upper bzm:"
ah

15 started downwards. . At the

Dy

TR, opens the circuit 58 so that
i “°d 1 1tg fourth position. When

] or reaches its normal vertical 1)051—
‘Lm v the circuit 60 for the elutch ﬂagnci is
opened and the finder is stopped. At the
same ume ER, de- energizes and recloses the
cireuit- 55 {for the sequence switel ""-ﬂ;
which is notw veturned to its initial pesi-
The sclector ig UlBi‘Pb‘/ complete
restored to IV)T"YL‘d and mwav be taken into
engagement for another reall.
Vhen H)e disconnecting 'qqf AKX was
operated, battery was comnected to the &
wire ,_mc,,( as a onsﬂq ience, the relay AR,
at the connest m Figure 7, was er\el‘pued
wher eas the relay ldu remained unoperat
ed. cirenis 61 is therefors clesed thro mh
% lovr acting back relay BR, which lowu
u%e” and sends a current ﬂhour»h S0« ove

; civenit 9 Whel d)v 250k is moved m\o 1ts
an position.” In' thig position of S0,
w"rﬂn‘ 15 gent thv'oucrh S0, over a cwcmt
3 whereby S0, is mo**ed into f ourth posi-

on Lv/w\ 1 then disconnected from the
1ﬂst wire and the callc subs nriber’s line 1s
‘s‘;b“"[S set iree. BR, also closes a cirenit 64
throueh the rejuy uRb. ﬁm“are 6, whereby
MEqy is enﬂrwlzed As

u'"

-

1-;;
LS

fdnder and _LO"‘

e'n
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already the shifting magnet VR, Figure 7
has been encrgized in the circuit 65 the con-
nector witl not move downwards.

When
the connector reaches its noimal vertical

 position a civeult 66 is completed through a
relay MER, Figure 6, which disconnects S5y
conses the vertical movement to be

e
stopped.  When 3£, deenergizes a cirenit 67
is closed through SO, which is then moved
into ite Afth position in which 50y re-
ceives a current over 88, S04 is then moved
into its fourth position in which ©R, is
in energized, thig time, however over the
at contact of relay MER. The cluteh
magnet is thorefore energized once more,
however, as the shifting magnet ¥ Iy 18 HOW
de-energized the conmmector moves to the
right. When, finally, the connector reaches
its novmal horizontal position the cirenit 66
of the relay MER, Figure 6, 18 opened, when
the latier de-energizes and disconnects Dy
so that the movement is stopped. SRy when
de-energizing, sends o current through 50u
which is then moved inte its ffth position
in which SOy is operated and caused 0 en-
ter its tenth position. TWhen SOy is In this
position, S0 18 moved into its first posi-
tion in which S0, is operated and moved
into its fivst pesition. Finally, when SOy
is returned to its first position, S50 is also
ceturnied fo its initial position when BE,
de-energizes. The connector. is, thus, ¢
pletely restored to normal and can be taken
into engagement for another call. :

Having now fully described and ascer-
tained the nature of my said invention I
declare that what I claim is:—

1. In a telephone exchange system, the
combination of trunks leading into a group
selecting section and divided into- groups,
group select devices arranged in com-
non to all trunks of each of sald groups,
trunk finders associated with the individual
outgoing trurnks of the group selecting sec-
tion and having access to the plurality of
said groups of incoming trunks and fixed
contacts in

and

q

ng

anid trunk Anders avranged in
rows each of which comprises the terminals
of a different group of incoming trunks.

9. Tn a telephone exchange system accord-

¢ to claim 1, the provision of separate
marking contacts 1n different numerical
groups of the trunk finders.

3. Tn . a telephone exchange system,. the
combination of trunks leading into a group
selecting section and divided into groups,
group selecting devices arranged in common
¥, all trunks of each of said groups, trunk

mg
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fnders associated with the individual out-
e trunks of the group selecting section
1 having access to the plurality of said
souns of incoming trunks, fixed contacts in

<
[

cnid trunk finders arranged in rows each of
which comprises the terminals of a different

Q

sroup of incoming trunks, separate marking
ntacts in different numerical groups of the
ik finders, and mecans for preventing
more than one connection to be effected in
each group of incoming trunks at the same
time. :

1, ¥ a telephone exchange system accord-
m 3. means for marlking all trunks

e

3 @

e 2}
P
o

+

v » group of incoming trunks as engaged
ag soon ag a call oceurs on one of the trunks

ot said group, and means for removing said
arking of the trunks at the end of a

king of the tru a
switching operation.

5. Tn a telephone exchange system ac-
cording to claim 1, the provision of means
for marking a row of contacts in a number
£ tpunk fnders as engaged upon one of the
fnders Anding the group of trunks
ing the calling trunk.

6. In a telephone exchange system accord-
ing to claim 1, the provision of means for
removing the marking of a group of trunks
ns engaged upon the trunk Anding the call-
ing trunk.

7. Tn a telephone exchange system, the
combination of trunks leading into a group
galecting section and divided "into groups,
group selecting devices arranged in com-
mon to all trunks of each of said groups,
e Anders associated with the individual
outeeing trunks of the group selecting sec-
tions and having access of the plurality of
said groups of incoming trunks, fixed con-
tncts in said trunk finders arranged 1 TOWS
ench of which comprises the trunks of a dif-
ferent group of incoming trunks, separate
rking contacts in different numerical
croups of the trunl finders, each group of
ineoming trunks being divided into a num-
ber of sub-groups, the trunk finders being
provided with marking contacts which may
be electrically distinguished from the group

&

‘gelecting devices so that the trunk finders

are cansed to search only in a corresponding
sub-group. ’
n testimony whereof I affix my signature
in presence of two witnesses.
CARL AXEL WILHELM HULTMAN.

‘Witnesses:
Jacos Bacez,
Crrarims Tl SAFELY.
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