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CARL AXEL WILHELIHTJLTYIAN, OR STCC; Flotii, SWEDEN. 

SEIVEIAUTOMATIC TELEPHONE SYSTER:. 

Application filed December 23, 1918. Serial No. 263,069. 

To all eform, it may concern: " . . . . . . 
Be it known that I, CARI, AXEI, WILHELM 

Hu LTLAN. Subject of the sing 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. Viore 
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 
linerical Selection is effected by means of sepa 
rate group Selector's or equivalient 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 wrong con 
nections. To this end, according to one 
feature of the invention, the fixed contaits 
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 terminals of the finder switches lends 
itself 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. As in 
such a case finder switches belonging to dif 
ferent numerical groups would be simul 
taneously searching for the calling lines, 
there would be a 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 pai'- 
ticular group in question. Thus, according 
to the invention, each group of incoming 
lines is provided with separate test contacts 

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 incoining lines 
in such a manner that, after the group se 
lector has been set, a test potential is ap 
plied only to the test contacts of she finder 
SWitches belonging to the numerical group 
selected. - 

in mediately 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 ine moves into the corresponding 
row of contacts to complete the connection 
Whereas all other finder switches are pre 
vented from entering the corresponding row 
by the first finder Switch applying a test 
potentiai whereby said row is barred to the 
other finder switches. 
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In the arrangement so far described the 
instance is not taken into account, whethere 
are two or more incoming lines of the same 
group calling simultaneously to different 
numerical groups. To prevent, wrong con 
nections also in Sutch cases ineans are pro 
vided, according to the invention, to pre 
vent more than one call from 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 
going 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 hereinafter more fully described, 
Set forth in the appended claims, and illus 
trated in the accompanying drawings, in 
which :- - 

figures 1-7 show the circuit diagrams for 
a talking conne tion in a semiautomatic tele 
phone exchange according to the invention, 
adapted for a number of subscribers corre 
sponding to numbel's with five digits, 

Figure 8 is a schematical view of the driv 
ing device of the line finder's, 

Figure 9 shows a detail of said driving 
device, 

Figure 10 shows a detail of the construc 
tion of the register switches, 

Figure 11 shows schematically the ar 
rangement of the junctions and the connect 
ing switches in an exchange according to 
Figures 1-7, . . . . 

Figure 12 shows diagrammatically a cross 
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ection through a line finder according to 
gure 11, 
figure i3 shows a modification of the air 

rangement, according to Figure 21, 
5 gigure 4. shows, how the different Fig 

3'es 1-7 are to be put together to obtain a 
continuous circuit diagram, and, ifigure 15 is a diagram of the principal 
circuits of the systein. 

r's - - -- - - - - or The principal features of the invention 
Will first be described with reference to figs. 

0. 

11, 12 and 3. In these figures all lines aire 
shown as consisting of single wires al 
though, actually, they Omprise two oi nore 
wires. In Fig. 1; the subscribers’ lines A. L. 
ai'e connected at the incoiling side of the 
exchange to the contact fields of preselecting 
line finder's S, and at the outgoing side to the 
contact field of coininector's LV. The connec 

- -...-- tions between the preselecting line findex's S, 

5 

2O 
::ind the connectors V are effected by means 
of group Selector's S, to the contact fields of 
which the conductor's of the trunks Fia, lead 
ing iron cle preselectiig line finders S, are is, i. - - 

connected, and each of which is connected, 
: the other side, to a connector ove' trunks 
Fig. The presei.ecting line ider: ), coil 
stitute the pre-selecting sectio: FS, the 
group selectors S. constitute the group se 

30 lecting section GS and the connector's W 
the line selecting section A.S. - 

rty th . ihe preselecting line iii de's and the 
gi'cup selector Switches 3 and S. aire R3 
chine driven apparatus of the kind described in Iny Copending patent application Serial 
No. 268,068, filed December 23, 1918. They 
each have a capacity of 1000 lines or multi 
pies thereof. leading therefrom and which 
are divided into two main groups A, and 3, 
forming parallelopinedical bundlies of bare 
wires ari': aged in 50 vertical rows 8ach coin 
taining 10 lines. Prosided 

40 

between the two 
gi'ous are the movable contact arms of the 
switch, as S, or S, which are adapted to be 
set, forwards, and backwards in a horizontal 
direction perpendicularly to the bundles of 
wire and, further, up or down into Oine or 
the other of said bindies. The buries of 
wire are arranged in common to a plurality 
of Sich switches. . 
The connectoi's are of the kind described 

in the Fatent No. 1,250.885, granted to me 
on December 18, 1917, and have a capacity of 
2000 lines. The construction of the connec 
toi's is different fi'oin that of the preselecting 
line fitade's and the group selectors compris 

- - - ---4--. G. - - - ing the switches S, and Schiefly, and only 
in that the trunk lines leading from the at 

5 5 

ter and connecting the subscribers’ lines are 
60 divided in four bundles, the contact arians 

being normally arranged centrally with re 
gard to these bundles and adapted to be set 
to one or the other side from the normal po 
sition. Each bundle comprises 25 vertical 

65 rows of 20 lines each. 

1,433,116 

The preselecting line finder's S are di 
vided in groups often finde's and the trunks 
FL leading rom each of said groups are 
connected to the wires of a vertical row of 
the contact field of the group Selectors S. 
Fig. il shows two different groups S. G., 
and S. G connected to an upper and a 
lower bundle of wires in the group Selector's 
8. For each pair of bundles A, and B, 
there is provided a number of groups S. G. 
S. G. S. G. etc. of junction indel's Sg, said 
groups corresponding to different numerical 
groups of subscribers’ lines AG, AG, et'. 
i. e. different 2-thousands. . 

Associated with each group of ten lines of 
the trunks F, L, is a set of register's RS com 
mon to all of said lines and comprising five 
machine driven register switches SOG, SOc, 
SOR, SOr, S{Or, which correspond to dif 
ferent digits of the subscriber's numbers and 
which are set in accordance with the Wanted 
number either from the subscribei's station 
in full automatic systeins or from the key 
board in semiautomatic systems. The regis 
tel' set also comprises a machine driven 
group selector RW and three electromagneti 

. - - d. a. ... 'ally driven register switches RE, RE, and 
R:) for controlling the setting of the coin 
Inector. - 

The switching operation is principally the 
following. Upoi) a call, a plurality of pre 
selecting iijhe inders S, are started simul 
taneously the said fiders then moving for 
vards and back 'yards in horizontal direc 
, le making contact with test wires 8 
for the different vertical rows of contacts. 
The preselecting line finder, which first finds 
the vertical row containing the line of the 
calling subscriber, is stopped in its horizon 
tal moveilent and is immediately after start 
clipwards or downwards, the latter move 
ment ceasing when the contact aims make 
contact with the calling line. When the par 
ticular preselecting line finder locates the 
vertical row in question, the latter is seized 
and marked as engaged with respect to the 
other of the preselecting line finders. So that 
only one of then can be started vertically. 
A 
e's to which said particular preselecting line 
findei" belongs, is marked as fingaged, which 
indication is in Bintained till the connection 
is completed. Thus, only one call can be re 
ceived and effectuated at a time in each 
group of ten preselecting line finder's S. 
The trunk Fili, to which the calling sub 

scriber's line is thus connected, is now 
marked as calling at the operator's posi 
tion in question. The operator receives the 
number wanted. marks it out on the key. 
board and depresses 8. starting button, where 
by the register Switches SOc, S.O., SOri, 
SCre, SORs are set in accordance with the 
different digits of the subscriher's number. 
The register switches SOgi and SOc mark 

he same time the group of ten line ind 
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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 S1, S., 8 etc., of groups 
of S.G., S.G., S.G., etc., of group selector's 
S. corresponding to the different 2-thousands. 
The group selector has as many contact 

positions as there are 2-thousands groups of 
subscribers’ lines, and is provided with con 
tacts connected to test wires Sl. 8, sa etc. of 
different numerical groups S.G., S.G. S.G., etc., of junction finders S. corresponding to 
the different 2-thousands. These test wires 
identify that vertical row of the finder's 
which contains the calling trunk Fi 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 SG select 
ed. Similarly another group of trunk lines 
FL connected to another vertical row is 
identified by another set of test wires S1, 8, 
etc., connected to the contacts of another 
group selector, viz. that one associated with 
said 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 
lure 1. 
At the same time as the test wire thus 

selected is given a certain potential, the cor 
responding set of group selector's S, is 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 are made 
simultaneously in the same marked vertical 
row of the contact field of the group selec 
tors S., are prevented by all lines of a 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 FL1 is taken 
into engagement by the calling Subscriber 
when, not only this particular lead, but also 
all other leads of the same group SG or 
SG, etc., 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 LV belonging 
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 

3. 

changes, it may be necessary to arrange a 
first, gi'oup switching Section on one ex 
change and a second group switching section 
On another exchange. It is only essential to 
the invention that in such cases one or the 
other or both group switching sections is 70 

equipped for multi-digit group selection, i. 
e.that each section forms 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 pie-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 arrangement according to Fig. 11 
the particular group selector may, of course, 
be dispensed with, if instead of it the regis 
ter switches 50g and SOd, are so devised 
that the group in question is marked directly 
by the setting of the said register switches. 
Even the latter as well as the switches SOR, 
SOr, and SOR may be dispensed with if 
the marking of the test Wii'es S. S., 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 
gaged preselecting line finders, which are 
in arked as engaged for each call, said line 
finders may be divided in smaller groups in 
which case, for the purpose of preventing 
interference in case two or more calls occur l 
simultaneously in the same vertical row of 
the group selectoi's S., and arrangement ac 
cording to Fig. 13 may be used. 

Each group of ten preselecting line 
finders S. 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 JG comprising four selectors, each 
of said groups having allotted to it a set 
of registers of which only the group selec 
tors RV, RV, and RVs are shown. Upon 
a call only those preselecting line finders S, 
belonging to the corresponding sub-group, 
are marked as engaged. The group selectors 
S. are each provided with two contact bars 
KS, and KS, which, for the purpose of 
illustrating their function, are shown in the 
drawing as provided at One side of the con 
tact field of the group selectors S. The 
contact bar KS, is of a height corresponding 
to the three first lines of the contact field, 
and the bar KS is of a height corresponding 
to the six first lines. On a call in the group 
UG the corresponding group selector marks 
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the test wire S as Well as the contact, bar 
KS, whereby the group selector is caused 
to pass the three first lines of the vertical 
row and to search only among the other 
lines. If a call occurs in the third group 
TG, the contact bar KS, is marked in a 

similar manner, whereby the group selector 
is caused 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 
switches connected to the incoming instead 
of to the outgoing lines or trunks of the 
group switching section. 

Before the complete course of operation 
for establishing the talking connection is 
described 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 he are pro 

vided at the upper and 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 direc 
tion on a beam WB by means of rollers R. 
The contact carrier IKB is carried by an 
endless cord or rope L fastened to a later 
ally projecting arm L.A. The cord or rope 
is carried round two rope pulleys LS, and 
LS, arranged on shafts rotating in station 
airy bearings and over three pulleys LS, 
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 piliey LS, and 
further over the pulley's L3 S, and LS, 
back to LS. The pulley LS, is keyed to 
a shaft, DA, which by means of electro 
magnetic clutches MK, and MK. (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 LS, is rotated to the 
left and in another case to the right. The 
contact carrier is normally locked to the 
carriage by means of a magnet WR pro 
vided on the carriage as shown in Fig. 9. 
If the clutch MK, is operated, while the 
magnet VR remains unoperated, the shaft 
DA 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, WR remains unoperated. 
If, on the other hand, the magnet last men 
tioned is energized simultaneously with the 
clutch MK, or MK, respectively the swing 

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 
ciutch MK 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 Se, the 
conplete diagram of which is shown in Fig. 
5, and which is identical with and operates 
in the same 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 G and d, which together 
with the wires (, and b form a bundle so ar 
ranged that the Wipers k, l, ka and k, 
mounted on the contact carrier make contact 
with the wires a, b, c and d respectively, 
when the wipers enter between the Wires in 
the contact field. 
The movements of the preselecting line 

finders are controlled by a machine driven 
sequence switch SOc of any known construc 
tion, the contacts of which are designated C, 
C, etc. 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 to each 
operator's position is a keyboard TB. Figure 
3. and three sets of registers provided with 
three groups I, II, III of bus-bars 1-12, 
through which the three corresponding 
groups of leads of the trunks FL, can be 
connected to the corresponding switch 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 
switches SO-SO, (only three of which 
are shown, Figure 4) which correspond to 
the first digit of the subscribers numbers, 
and a register switch SO, SOx, SOy and 
SOz respectively for each of the other digits. 
Further, 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 
clutch 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, E, E, F, X, Y, 
2, and 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 appear's from Figure 10. Loosely 
mounted on a common shaft is A are three 
toothed segments TS, (only one being 
shown), the same being actuated in one di 
rection by a spring RE'. ... 'atchet lawi 
SI) actuated by a spring engages the toothed 
segment and is operated by the armature 
of the electromagnet RE of the register 
switch in such a manner that the segment is 
moved for the distance of a tooth for each 
current in pulse through the electromagnet, 
All segments are restored at the time at the 
end of the switching operation by one or the 
other of two rotatable aims B.A. extending 
parallelly with the shaft r A and rotatably 
motiated on a shaft WA, said arms rotating 
half a revolution upon the shaft WA being 
coupled to a permanently rotating shaft by 
means of a magnetic clutch Ali, Figure 3, 
and the carrying with it the segments by 
actuating 81's C.A projecting from the seg 
Filents. 

Figure 5 shows the group selector S. On 
the horizontally movable carriage a number 
of contact wipel's KR,--SIF, are provided, 
which during the movement of the carriage 
make contact with a corresponding number 
of stationary contact bars KS-KS. 
vided on the carriage are, further, three 
contact bars KS KS and KS cooperating 
with contact wipers R. F. R. F. and KF, re 
spectively loying with the contact carrier 
I& B. Fig. S. The carriage also carries tyo 
test wiper's R.F., and is F, which d: ring the 
movement of the finder in the horizontal di 
jection nake contact Aith test wires ; or 
testing the different rows of contacts. 
The movements of the group selector aire 

controlled by a sequence switch SOgs, the 
contacts of which are designated GS, GS, 
etc. - 

Figures 6 and 7 show the arrangements at 
the connector'. The contact field is here di 
vided in four grotips A, B, C, D and the con 
tact carrier' normally takes up a position 
centrally with respect to said groups. The 
starting of the connector LV to the left, or 
to the right, upwards or downwards is con 
trolled, as in the finder switches, by means 
of two electromagnetical clutches sii is and 
Mixvi, Figure 6, and the shifting magnet 
Virt, Fig. 7, mounted on the carriage. The 
switching operation is also controlled by se 
citience switches S.O., SOv, SOr, Figure 6, 
and the ringing is controlled by a rotating 
switch SO Fig. T, the contacts of said 
switches SO, SOy, and SOk being desig 
nated H, to H, V, to V, and X, to K., re spectively. 
The connector is provided with four sta 

tit in:) is contact bar's SS, KS, i. 
'' r" which lake contact with four con 

wipers is:... }. F., Ki, and Ki', i2. 13. 14. 5 

Pio 

i.S. and . 

respectively provided on the carriage. 
The carriage also carries two contact bars 
IXS, and KS, co-operating with two coin 
tact wipers XF, and KF, moving with the 
contact carrier. The contact bar KS is 
perillainently in contact with the contact bar 
ISS, by aeans of a wiper is F. Keyed to 
: he driving shaft. D.A. of the connector are 
two impulse disks JS, and JS, from which 
inpuises are set out for controlling the set 
ting of the connector, and the centering disk 
Ct for controlling the adjustment of the 
i loyable contacts in the proper position. 
The numerical wiring of the register 

Switches and the connectors as well as the 
principal circuits for selecting the trunk 
line findel's and Operating the connector will 
appear from the diagram of Figure 15. For 
the Sake of clear representation the regis 
ter's are shown as consisting each of a set of 
I'dinary switches having rotating aims and 

ten contact positions the same reference let 
tei's being used as in Figures 1-7 to facilitate 
comparison. The contacts E-E, of the 
Switches SO-3C are connected in mili 
tiple to the first row of buttons of the key board TB, Figure 3. 

Similarly the contacts F, X, Y, and Z, 
of the other switches SOr, S.O., SOy and 
SOz 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 SO, SO, and 
SOx are set in their ninth positions (the first, 
position corresponding to the figure ()), 
whereas SOy is set in its fourth and SC, in its eighth position. 
Only the switch SOp out of the five 

switches. SOE-SO, is operated owing to 
these switches being controlled over contacis 
!", of SOr. Each of the switches SO 
SOE has a set of contacts F, E, E, E, and 
Es, respectively over which the circuits of 
the starting relays FR of the different 
2-thousand groups of selector's S are carried. 
These circuits are further controlled at con 
tacts F of SiO, so that any one of the 50 
2-thousand groups may be selected by setting 
the switches SOp and SOr in accordance with 
the two first digits of the subscriber's num 
ber. The numerical wiring is indicated y. 
the numbers opposite to the contacts E.-E. 
The contacts X, Y, and Z, control the set 
ting of the switches REx RE and Ez re 
spectively. The contacts F. X., and Y, 
control the circuits for setting the connector. 
The numerical wiring of the connector will 
appear from the numbers inserted in the 
vertical contact rows of the connector field 
diagraminatically represented at the bottom 
of Figure 15. The connector is connected to 
he registers over the trunk lines (, b, d. 
The clutch Kivu couples the connector' for 
movement to the left and upwards and the 
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clutch MKIN for movement to the right and 
downwards. The circuits of these clutches 
are controlled by relays SRa and SR oper 
ated over the d- and b-wire respectively. 
The course of operation will first be de 

scribed 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 SO, SOs, SOy 
and SOz are closed through a common relay 
RR and over the contacts E, X, Y 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. 
SOr, on de-energizing closes at a contact he 
the circuit of the particular switch SOE, 
corresponding to the position of SOr, and 
this switch SOE is now set in accordance 
with the 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 FiR of the 2-thousand groups of 
trunk line finders selected is closed over a 
contact F said trunk 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 
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appertaining connector is thus connected to 
said line and over that one to the registers 
through contacts C. C. C. of the sequence 
switch C which is now in its sixth position. 
The connector is now to be set in accord 

ance with the positions taken up by the reg 
ister switches SOx, SOy and SOz. Thus, 
SOx 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 determines (at contacts 
Y) which group of 20 subscribers, i.e. which 
contact row, the connector shall have to 
search for, and SOz (at contacts Z) together 
with SOy (at contacts Y) finally determine 
the subscriber in question to be searched for. 
SOF 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 

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 a, 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 a. and b wires (or only the 
latter). 
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If the wanted number is 88837 as pre 
sumed above one connector 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 a 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 7 
then move upwards (even thousands) while 
first sending an impulse on the a 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. 

it 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 s 
second contact by SOy while REz has ob 
tained earth connection at its eighth contact 
Upon the completion of the connection 

with the connector the sequence switch D 9 
was moved into its fourth position and a 
circuit 32 was closed through the relay SR 
which energizes and connects itself in a lock 
ing circuit. Immediately thereupon the 
sequence Switches SOK and SOE are moved 9 
into their second positions in which they 
remain during the horizontal movement of 
the connector. The clutch magnet MKyu 
Operates and the connector starts to the left 
Sending out four impulses over the a wire 
by means of the impulse disc JS, which 
controls the impulse circuit 36 of the register 
SWitch REx. The impulse disc jS, is then 
inoperative as the impulse circuit over the b 
Wire is then open at a contact of the relay I 
Rai. When REx reaches its fifth position 
which is connected to earth at a contact X, 
Ra, energizes and disconnects REx which is 
thus stopped. At the same time the said 
impulse circuit over the b wire is prepared 1 
at Rai. 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, i. whereby REy, is disconnected and stopped. 
At the same time the relay R, is connected 
to the b wire and this relay will therefore 
be operated by the next impulse on the b 
wire. Ribe then connects itself in a holding 1 
circuit and opens the circuit 32 of the relay 
SRa whereby the horizontal movement of 
the connector is stopped. The sequence 
SWitches SOH and SOK are now moved into 
their third positions in which the relays SR 1. 
and SRa are again connected to the band d. 
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 130 
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sequence switches SOy and SOr move into 
their second and fourth positions respec 
tively. SOI then disconnects the relays 
SR and SR, the latter, however, remaining 
energized over a holding contact. The 
clutch magnet Mixvu is therefore again oper 
ated (together with the shifting lagnet, 
VRL) and the connector is started upwards. 
By the sequence switch SO, entering its 
fourth position the a wire was connected to 
the contact bar KS, of the connector. This 
causes a circuit 43 to be closed through the 
relay Ra, which locks itself over a holding 
contact and immediately after SOD is moved 
into its eighth position. During the up 
ward movement of the connector the impulse 
circuit for REz over the b wire is at first 
maintained open at a contact of said relay 
Rae. When the contact wipers of the con 
nector reach the contact field the circuit, 43 
of the relay Rae is traiasiently opened where 
by Rae is caused to release its airmature. As 
the connector moves on, however, said circuit 
will again be closed over a contact Y as 
SOy is in its fourth position and, conse 
quently, Ra will keep the circuit of RiEz 
open as long as the connector wiper's passes 
over the first ten contacts of the vertical 
row in question. When leaving the tenth 
contact the circuit 43 is opened at the upper 
end of the contact bar.S.S. 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 circuit of 
REz which now receives impulses over the b 
wire from the impulse disc Cit. By the sev 
enth impulse REz reaches its eighth position 
in which R, receives current ove' the cor 
responding contact, Z. RE, is thus discon 
nected and at the same time the relay R. 
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 eighteenth 
vertical position. The setting of the con 
nector is thereby completed. 
The switching operations for establishing 

a talking connection will aow be described 
in detail with reference to Figures 1 to 7. 
When the calling subscriber renoves his 

receiver, a circuit 1. Figure 1, is closed ove: 
the two line branches a, b and through the 
line relay L.R. The latter completes a cir 
cuit 2 through a starting relay 8R (or SR, 
if the subscriber's line is connected to the 
lover group B of wires) common to ten 
subscribers. Relay SR, closes in a manner 
which Will be more closely described in con 
nection with Figure 5, the starting circuit 
3 for a number (for instance 60) of pre-se 
lecting line finders S, which are started at 
one time in the horizontal direction. The 
pre-selecting line finder which first finds the 

other wind 

the s 

y 

contact row to which the calling subscriber's 
line is coil nected, is caused to stop in a man 
ther which will be nore closely described in 
connection with Figu'e 5 by a test relay 
opening a contact is in the circuit 3. At 
the same time all other pre-selecting finders 
of the pertairing group of the tea inder's 
are nai'ked as engaged, so that no further 
cali can be received in this group during the switching operation, as 
tioi Yith Figi'e 11. When the starting cir 
cuit, 3 is opened, a relay FR, included in said 
circuit (le-energizes, the sequence switch SO 
then receiving a current impulse whereby it 
is moved into its secting position, in which 
the shifting magnet V is, Figure 8, and one 
or the other of the clutches is and vis, 
a Fe put in circuit. The pre-selecting line 
fiadei' is the started upwards or downwards respectively. 
finder finds the line of the calling sub 
sci’iber, a circuit, 4. is completed through one 
Wiilding of a test relayLayfi, which energizes 
and closes a locking circuit 5 through the 

iing and a circuit 6 through the 
cili-off 'eigy Luyi of the subscribe'. The 
latter disconnects the line relay Li which in 
{t} in ope e circuit of the relay Sir, all of 
the said line finders which are still moving 
being thein stopped. When the test relay 
life, energizes, the circuits for the clutch 
six over vii. and the shifting magnet 
Vir. Figure S, are opened, whereby the pre 
Seiecting line finder' is stopped. At the 

:h SO, is oper 
's into its fourth posi 

tion passing the finird position. In the third 
position he lite bi'anches (. ) are connected 
through the contacts C and C, to the trunk 
iFi. The subscriber is thereby connected 
lip to 8 in opei'ato's position. Figure 2. 
The nicrohon circuit of the subscriber 

is now close through the clearing relays 
Ali, and ...R. which attract their arma 

in the third position of the sequence 
iich S.C., a circuit 7 for a cali relay Rs 

and a relay I R was closed. The former 
attracts its armature then shortcircuiting the 
greate part of its winding, whereby the 
blis-bar 12 is parked as engaged, so that 
no. Other i.e Rs can be operated. At the 
same tine 2, circt it 8 for a call-lamp PL is 
cinsed a 'ter the relay Rs has been shortcir 
cuited, the relay DR is operated, whereby 
the circtiii. 9 or a sequence switch SOr 
is closed. The latter is started and moves, 
tii' it reacles its third position, correspond 

the group I. to which the calling 
line helionos. in this position the relay 
TU3 is operated over the circuit, 10. whereby 

le:nce switch is disconnected. When 
S3 is stoppel, the sequence switch SOp. 
Figure 3, receives current over the circuit. 
11 and passes into its Second position. In 
{{ is position the contact D, is opened, 

described in connec 

When the pre-selecting line 
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whereby the call-lamp PL shows a flashing 
light, its circuit being closed and opened 
by a rotating interrupter RSB. At the same 
time calls hay have entered into the two 
other groups, when the corresponding call 
lamps are lighted, but only that one corre 
sponding to the subscriber connected through 
to the operator shows a flashing light. 
When S.G. enters its second position, SOc, 
Figure 1, receives current over the circuit 
12, whereby it is moved into the fifth posi 
tion. In this position the line branches (, 
l, are connected to the talking circuit 13, 
Figure 2, of the operator over the contacts 
C, C, and T., T. Further, a circuit 14 
for a relay SR, is closed which in turn closes 
the circuit 15 for a Supervisory lamp OLP. 
After the operator has answered and re 

ceived the number wanted, she marks it 
down on the keyboard TB, Figure 3, by 
depressing the corresponding buttons. For 
each button there are three contact springs 
A: i: Is the middle one being operated by 
the button, so that the contact he k is 
closed and k, his is opened. The buttons 
&l'C, arranged as usual in five rows corre 

30 

35 

sponding to the different digits of the sub 
scribers numbers. Atter the buttons have 
been depressed they are retained in their 
position by holding magnets FE-FE, 
which receive current over a contact Dis 
as long as SOp is in its second position. 
Upon depressing 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 
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responding register switch, contacts hit is 
at the buttons of the appertaining row, 
which are not depressed, Fig. 3, the contact 
fe, k at the operated button of the same 
row and the contact he, (, at one or more 
preceding rows of contacts. It is to be 
noticed that the register switch SOE in 
question is not started, until the Switch. SOr 
has stopped, when the latter determines 
which of the former shall be brought into 
operation, as SOp corresponds to the first 
two positions of SO, SOE, to the two nex 
positions and so on. After the last, button 
has been depressed, the Operator actuates 
the starting button Si, whereby a circuit 
16 is closed extending from earth at the first 
contact row over the contacts : it in the 
different rows of buttons, connected in 
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 
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DiR deemergizes, the sequence switch SOc, 
Figure 1, receives current over the circuit 
18, whereby it is moved into its sixth posi 
tion. - 

When SR, attracted its armature the se 
quence switch SOp received current over the 
circuit 19, whereby it was moved into its 
third position provided that the relay RR, 
Fig. 4. is deemergized, i. e. that all register 
switches have stopped moving. In the third 
position of SOD 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-FE, 
Figure 3, is opened, whereby the buttons 
of the keyboard are restored to their normal 
position. When DR, Figure 2, was deener 
gized, 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 has entered. 
When SO, enters its third position the 

negative pole of the battery is connected 
through the resistance W. Figure 3, over 
certain contacts in SOr and the switch SOE 
in question to the test wires, Figure 5, of 
the group of ten preselecting line finders S, 
in the group of group selectors S. corre 
Sponding to the selected 2-thousands. In a 
similar manner the negative pole of the bat 
tery is connected over a contact D. Figure 
3, and contacts on the switches SO, and SOE 
to a bis-bar SS. Figure 5, for said group of 
selectoi's S, whereby a number of starting 
relays F. R-FR are energized. The latter 
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 FL, is con 
nected, closes a circuit 21 through one wind 
ing of the appertaining test relay L9/Rat, and 
the test wiper KF 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 wires in question obtain 
ing direct earth connection over contacts of 
the test relay L/Ru. 
As the starting circuits 20 contain the 

clutch magnet MK, 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 
23 through a shifting relay HR, which con 
nects the magnet MK, in circuit. The relay 
HR is then locked over its contact 24 and 
the relay will therefore remain current car 
rying, till the relay FR, deenergizes or till 
a contact 25 is opened in the opposite end 
position of the carriage. 
When the test relay LyRN attracts its 
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armature, a circuit 20 is opened and the 
horizontal movement of the group selectors 
cease, and at the same time the relay FR, 
included in said circuit deemergizes and 
closes the circuit 26 partly through a brake 
magnet MB and partly through the sequence 
Switch 3()cs, the latter then entering its sec 
Ond position in which said, circuit 26 is open 
at the contact G.S. In its second position the 
sequence switch closes a circuit 27 for the 
vertical magnet. WRs and a circuit 28 for the 
clutch magnet Mix, 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 LyF. c.-wire and a relay St R, 
Figure 2, which was connected in circuit 
when SOc entered its sixth position. The cir 
cuit 28 is therefore opened at the relay Ly, 
and the group selector is stopped. When 
L/R, energizes, it short circuits the greater 
part of its resistance, whereby the trunk FL, 
is marked as engaged. Further, the brake 
magnet M3 and the sequence switch SOss 
receive current over the circuit 30, 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. 
position also the (, -b- and d - Wiles are con 
nected to the corresponding wires (.-by 
and d. in the connector at the contacts GS, 
GS, and GS, respectively. When Stir 
Figure 2, energizes, the sequence switch SOD, 
Fig. 3, receives current over the circuit 31, 
whereby it is moved into its fourth position, 
in which the contacts ID, and D. Figure 
3, are opened, whereby the group selectors 
which are still moving are caused to stop and 
the marking of the test Wile S ceases. In 
this position the bus-bar (, Figure 2, is con 
nected to the register switch REx, Fig. 3, 
and the bar b or d' respectively over con 
tacts of 3Ox to REy ol' to earth, according 
to the position of SOx. 

After 3, 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 SE and 
SOr, the connector is now to be set in accord 
ance with the positions taken up by the 
register switches SOx, SOy and SOz. Thus, 
the position of SOx 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 
nines which group of 20 subscribers. i. e. 
which contact, row, the connector shall have 
to search for, and SOz together with SOy 
finally determines the subscriber's line of the 
group of twenty subscribers in question to be 
searched for. SOr also determines whether 
the connector, after having been set in the 
horizontal direction, shall move upwards 

In the third 

9 

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 a- 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 a- 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 a-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 C 
wire, which is maintained while the ten first 
Subscribers 20–29 are past, and then Sim 
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 SO, and 
that REy has obtained earth connection at 
its second contact by SOy, while REz has 
obtained earth connection at its eighth con 
tact by SOz. 
At the same moment, when the wires d, 

and d. Figure 5, are connected together on 
the sequence switch SOas passing into its 
third position, a circuit 32 was completed 
from earth through a contact of the relay 
Rba, Fig. 3, a contact of the sequence switch 
SOx in its ninth position, the contact D. 
the bus-bard Figure 2, and d-wire through 
the relay SRa, Figure 6. SR energizes and 
closes a circuit 33 through the sequence 
switch SO, which then enters its second 
position. SOk then receives current over 
34, whereby this sequence switch is moved 
into its second position. Owing thereto SR, 
and SRs are disconnected from the b- and 
d-wires respectively, but SRa remains ener 
gized owing to the fact that the contact Ks 
of the sequence switch SOK is bridged by a 
contact of the relay SRa. As both SO, and 
SOK have been moved into the second posi 
tion, the coupling MKvu receives current 
RE 35 and the movement is started to the 
left. . . . . 

During this movement the b-wire is first 
connected to earth five times by the impulse 
disk J.S., however without any effect, as the 
h-wire is broken at relay Ra, Figure 3. 
The impulse disk JS, then sends an impulse 
over 36 through the a-wire and REx, Fig. 
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3, whereby the latter is moved one step. 
After the impulse on the a-wire five earth 
connections on the b-wire follow, as before 
without any effect, and then another im 
pu'se on the G-wire, whereby REx is moved 
another step. In this way the switching 
operation is continued, till REs 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 
Ra is now energized whereby REx is dis 
connected and the b-Wire is connected to 
REy. The following impulses on the b 
wire will therefore pass through REy. By 
the first impulse REy is moved into the sec 
Ond position, in which the contact arm con 
nects the second contact, which in this case 
is connected to earth, to the relay Rb, 
which then energizes and disconnects REy 
and also connects R to the i-wire. The 
next impulse on the b-wire therefore op 
erates R., which energizes and receives 
holding current. The earth connection of d 
wire is then broken, and owing thereto SRa, 
Figure 6, deemergizes. It is, however, to be 
noted that SRa keeps its armature attracted, 
till the contact is broken at the centering 
disk Cit. 
When SR deemergizes, the current 

through MKyu 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 SO, where 
by the latter is moved into its third position. 
In this position of SO, SO, receives current 
over 38, whereby SOr is moved into its third 
position, in which the relays SR, and SR 
are again connected to the b- and d-wires. 
When R at the register set, Figure 3, 

attracted its armature, SOD received current 
over 39, SOD then passing from its fourth 
into its seventh position. In this position 
the a-wire is connected to Ra, Figure 3, 
Over the contacts D, and D, and the ty-wire 
to REz over contacts R. Figure 3, Rae, 
SOr and SOp and the d-wire to earth over 
contacts of SOD, SOF and R. When there 
fore the d-wire is connected to earth, the re 
lay SRa, Figure 6, is again operated now 
closing a circuit 40 through the sequence 
switch SOv, which is moved to its second 
position. In this position SOK 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 in its sec 
ond and SOk in its fourth position, MKyu 
receives current. SOy in its second position 
closes a circuit 42 through the magnet VR, 
Figure 7. When SOK entered its fourth 
position, the a-wire was connected to the 
bar S.S., in the connector, and R, in the 
register set, Figure 3, then received current 
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over the circuit 43. Ra, energizes and is 
locked up. At the same time it closes a cir 
cuit 44 through SOD, which then enters its 
eighth position. 
As now vixvt and VFL Figure 7, are 

current carrying, the connector is moved up 
Wards, the b-wire being then repeatedly con 
nected to earth at the impulse disk Ct. These 
earth connections, however, have no effect on 
the register switch REz, as the relay Ra. 
is energized. When the movable contacts of 
the connector reach the contact field, the cir 
cuit 43 is interrupted by the contact wiper 
RF registering with a recess in the contact 
bar & S. Gwing thereto the relay Ra. Fig 
lure 3, deemergizes. During the continual 
movement of the connector the relay R. 
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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 REz. When the movable 
contacts have passed the ten first subscrib 
ei's lines in the rov in question, the contact 
wiper KF, leaves the bar KS, whereby the 
current through the a-wire is interrupted 
and Ra deemergizes. The following impulses 
On the l-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 R, the 
latter closes the circuit 45 for the sequence 
switch SOD, whereby the latter is returned 
to its initial position. When SOD passes the 
ninth position a circuit 46 for the restoring 
magnet AM of the register switches REX, 
REy and REz 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 SOD entered its second 
position, the restoring arm being then moved 
One step, thereby closing the contact 47 in 
said circuit 46. When SOD 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 II in Question may now 
receive another call. When SOD passed through the positions 
8-10, a circuit 48 was completed through the 
Sequence switch SO 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, and C, 
Figure 2, to complete the talking connection. 
When the relay R at the register set, 

Figure 3, released its almature, the connec 
tion of the d-wire with earth was inter 
rupted, whereby also the relay SR, Figure. 
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6, was caused to deemergize. Owing thereto 
a circuit 49 is closed through SG, which 
then enter's its third position. At the same 
time the current through AIX vu and VRI is 
interrupted and the connector is stepped 
after having been centered. 

i. 
if the subscriber is disengaged, the rei 

Liyili is energized over the 6-wire and t 
cut-off relay 12/R., Figure 1. The sequenc 

SOy in its third position closes the switch S 
circuit 38 for 3O, which then is noved into 
its fifth position. In this position a circuit 
50 for SOr is closed, as y R LR is energized 
Owing to the subscriber being disengaged, the 
sequence switch SO, being then moved into 
its sixth position-the ringing position-. 
In this position the ringing machine-noi. 
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shown--is connected to the subscriber's line 
and at the same time a rotating sequence 
switch SCR serving to regulate the length 
of the ringing intervais is started. The 
ringing period corresponds to the first posi 
tion of this switch and the ringing causes 
correspond to the positions 2-10. The rotat 
ing sequence switch SOr legitates a hun 
lmer circuit 51, inductively connected with 
the current feeding coil A.R., whereby the 
calling subscriber can hear the outgoing signal. 
When the subscriber answers, the tennity 

rary current feeding coiis AR, and AR, are s 4. 
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SO, ifigure 1, which is then moved from 

operated, whereby a circuit, 52 is closed 
through SOK, which then moves into its eighth position-the speaking position--. 
When SO, leaves its sixth position, the ring 
ing current is cut off and SOr returns to its initial position. in the eighth position of SO 
the current, feeding coils & R, ai: (... ." ii., ai'e 
connected to the subscriber's line, whereby 
they are energized. At the same time the 
current feeding coils AR, and AR, if 
2, are operated, whereby the clearing 
AL is disconnected. At t : { 
circuit 53 for the sequence switch S3 
ure i is closed, whereby the later is moved into its eighth position. 
The connection is now fully cotapleted for 

conversation between the subscribers. 
When the subcribers after having finished 

he conversation replace their receivers the 
feeding coils or clearing relays AR, AR, 
AR, AiR, become currentless and release 
their armattlies. As a consequence the clear 
ing lamps A.I. and AL are lighted. The 
operator then depresses the disconnecting 
key AK whereby a back relay BR is ener 
gized and the locked. At the same time 
the d wire leading to the line finder, Figure 
1. is connected to battery over a resistance 
W., whereby a circuit 54 is closed for the 
meter SR. Figure 1. and the conversation 
is registered. When the operator then re 
leases the disconnecting key AK a circuit 
55 is completed through the sequence switch 

tion. 
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its eighth position. In the ninth position of 
this switch a circuit is closed for the shift 
ing magnet, WR of the line inder and for 
one or the other of the clutch magnets vii. 
and M2 and the relay FR, in a manner not 
illists’ated in Figure 1. FF, energizes aid 
opens the circiii. 55 of the Sequence switch 
SC, so that the latter is stopped in its ninth 
position. When lik or lytiX operates the 
life finder is started upwards or downwards. 
his novexilent continues till the Switch. 

reaches its normal vertical position in which 
position said circuit, for the clutch magnet 
is automatically opened as will be described 
below in connection with Figure 5. Upon 
FR, de-enargizing the circuit 55 is again 
closed whereby the sequence switch SO, is 
returned to its initial position in which the 
i:'cit of the shifting ragnet VR and that 

of the back relay Bi, are opened. The pre 
Selecting line finder is thus compietely re 
stored and Inay now be taken into engage 
is ent for a new call. - 
When 8 O. enter's its initial position the }ke e. m 

circuit 29 of the relay Sti, Figure 2, and 
Egyi, Figure 5, is opened. The atter, whei 

A. 
cu de-energizing, closes a circuit 56 through 

S{}ss which how leaves its third position, it 
the fourth Osition of this switch a circuit. 57 
is closed through the shifting magnet VfRs 
of the Selector and, as the latter stands in 
the upper bank of contacts, a circuit, 58 is closed thiotigh ifi. 
gizing closes a circuit 59 for the shifting 
reiay HR, which is turn connects up the 
clutch magnet, viii., in a circuit, 60 whereby 
the selector is started downwards. At the 
same time FR, opens the circuit 56 so that 
S.O.s is stopped in its fourth position. When 

Jector reaches its normal vertical posi 
the circuit (30 for the clutch magnet is 

opened and the finder is stopped. At the 
same time Fi, de-energizes and recloses the 
circuit. 56 for the Sequence switch S{i,s 
which is now retained to its initial posi 

The sciector is thereby completely 
restored to normal and lay a taken into 
engagement for another call. 
When the disconnecting key AK operated. WS 

battery was connected to the ci. 
wife and, as a consequence, the 'ei as AR, 
at the collector, Figure 7, was energized, 
whereas the relay AR, remained unop 
ed. . circuit, 6 is therefore closed through 
a slow acting back relay BR, which locks 
itself and sends a current through SO, over 
a circuit 62 whereby SO1 is moved into its 
ninth position. In this position of SO, 
current is sent, through SO, over a circuit. 
63 whereby SC, is noved into fourth posi 
tion of Rev is then disconnected from the 
test wire and the called subscriber's line is 
thus Set free. BR also closes a circuit 64 
through the relay SR Figure 6, whereby 
the clutch magnet MKin is energized. As 
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nector \vil not move downwards. 
the coininector reaches its noi'nal vertical 
position a circuit (36 is completed through a 5 

O 

2 

already the shifting magnet VRL, Figure 7, 
has been energized in the circuit (35 the coin When 

relay Mix R, Figure 6, which disconnects Sis, 
and causes the vertical movement to be 
stopped. When SR, deemergizes a circuit (57 
is closed through SC, which is then joyed 
into its fifth position in which SO, re 
ceives a current over (38. 3C is then moved 
into its fourth position in which 3R, is 
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into its first position. 

again energized, this time, however over the 
front contact of relay 43XR. The clutch 
illagnet is therefore energized once shore, 
however, as the shifting magnet, WRL is how 
de-energized the connector moves to the 
right. Whein, finally, the connector reaches 
its orial horizontal position the circuit (36 
of the 'ei ay MSR, Figure {3, is opened, when 
the latter de-energizes and disco, hects SR 
So that the movement is stopped. SR when 
ce-energizing, Seiads a current through SOri 
which is then oved into its fifth position 
in which 3Or is operated and caused to el)- 
tei' its tenth position. When SOI is in this 
position, SO; is moved into its first posi 
tion in which SO, is operated and moved Finally, when SO. 
is returned to its first position, SO, is also 
i.e, lined to its initial position when B}, 
de-energizes. The connector is, thus, cor 
pletely restored to normal and can be taken 
ii) to engagement for another call. 

faving now fully described and ascer 
tained the nature of my said invention 
declare that what claim is:- 1. In a telephone exchange system, the 
combination of trunks ieading into a group 
Selecting Section and divided into groups, 
group selecting devices ai'i'anged in coin 
mon to all trunks of each of said groups, 
trunk finders associated with the individual outgoing trunks of the group selecting sec 
tion and having access to the plurality of 
said groups of incoming trunks and fixed 
contacts in said trunk indel's arranged in 
rows each of which comprises the terminals 
of a different group of incoining trunks. 

2. In a telephone exchange system accord 
ing to claim 1, the provision of separate 
marking contacts in different numerical 
groups of the trunk finder's. 3. in a telephone exchange system, the 
combination of trunks leading into a group 
selecting section and divided into groups, 
group selecting devices ari'anged in common 
to all trunks of each of said groups, trunk 
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finder's associated with the individual out 
going trunks of the group selecting section 
and having access to the plurality of said 
groups of incoming trunks, fixed contacts in 
aid trilink finders arranged in rows each of 
which coin prises the terminals of a different group of incoming trunks, separate marking 
contacts in different numerical groups of the 
triliik finders, and means for preventing 
more that one connection to be effected in 
each group of incoming trunks at the same 

t. in a telephone exchange system accord 
3, means for marking all trunks 

: gial) of inconing trunks as engaged 
23 Soon as a call occurs on Oile of the trunks 
of Said gi'oup, and means for removing said 
marking of the trunks at the end of a 
Switching operation. 5. in a telephone exchange system ac 
cording to claim 1, the provision of means 
for marking a row of contacts in a number 
of trunk finders as engaged upon one of the 
trink findel's finding the group of trunks 
including the calling trunk. 6. in a telephone exchange system accord 
ing to claim 1, the provision of means for 
Teiloving the marking of a group of trunks 
as engaged upon the trunk finding the call 
ing trunk. ... in a telephone exchange system, the 
combination of ti'links leading into a group 
Selecting section and divided into groups, 
group selecting devices arranged in com 
in on to all trunks of each of said groups, 
trunk finders associated with the individual outgoing, trunks of the group selecting sec. 
tions and having access of the plurality of 
said groups of incoming trunks, fixed con 
tacts in said trunk finders arranged in rows 
each of which comprises the trunks of a dif 
ferent group of incoming trunks, separate 
larking contacts in different numerical 
groups of the trunk finders, each group of 
incoming tranks being divided into a num 
ber of sub-groups, the trunk finders being 
provided with marking contacts which may ity 

be electrically distinguished from the group 
Selecting devices so that the trunk finders 
are caused to search only in a corresponding 
Sub-group. 
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In testimony whereof I affix my signature 110 
in presence of two witnesses. 

CARL AXEL WILHELM HULTMAN. 

Witnesses: 
JACOB BAGGE, 
CHARLEs H. SAFELY. 

  


