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Patent expires June 10, 196 

(C1, 179-18) 22 Claims: 
1. 

The invention relates to new and useful in 
provements in automatic or semi-automatic tele 
phone systems or similar systems in which, final 
Selectors are used. 
In the copending applications, Serial No. 472,- 

623, filed January 16, 1943, by Simon, Kruithof, 
and den Hertog, now. Patent No. 2,424.585. dated 
July 29, 1947 and Serial No. 473,278, filed January 
22, 1943, now Patent No. 2,452,578, granted No 
vember 2, 1948, by. Kruithof, Kozma, and den 
Hertog, inventions are described "Which are appli 
cable to telephone system and more particularly 
to group selectors used in such Systems. 
As is the case with the types of group selectors 

discussed in the last-mentioned application, vari 
ous types of final selectors also have character 
istic disadvantages which it is the object" of the 
present, invention to overcome. The embodi 
ment of the present invention in automatic tele 
phone systems insures the following advantages ; 
in the final Selectors thereof: 

(a) Simple, one-motion construction; 
(b) Possibility of forming.P. B. X groups with 

a number of Outlets larger-than the number exist 
ing in one group or level of the terminal bank, 
Without introducing any extra complications; 

(c) No marker switch need be provided in as 
sociation with or individually to each final 
Selector; 

(d) Absence of common control circuits; 
(e) Absence of a marking multiple common to 

a plurality of final Selectors per grotip, on which 
only one selection could be made at a time, 
whereby splitting of this multiple among differ 
ent final selectors of each group is avoided; 

(f) Absence of artificial load on final selectors 
When a common control circuit is occupied by 
one of them; 

(g) Absence of impulsing during any part of 
the selecting Operation, doing away with the cus 
tomary means for counting impulses at the reg 
ister controller or at the selector stage; 

(h) figh speed operation insured by the kind 
of signaling system used. 
According to the present invention, discrimi 

nating Signals are employed for setting the final 
selector on the first terminal of a group or level, 
or alternatively, on the last terminal preceding 
Such a group or level, whereby the first or last 
of these terminals... is selected under the control. 
of a register controller. This is, accomplished. 
by Sending signals from the remainder of the 
terminals, other than the first or last, passed 
over by the brushes of the final selector which 
have no effect on, the register, controller. A sec 

5. 

0. 

40 

2 
ond selection is made to select, a predetermined 
terminal in a group or level, during which all the 
signals sent from the terminals exercise an in 
fluence on the register. 
The final selector switch may be caused to hunt 

over a group of lines commonly knoWn, as P. B.X. 
group of lines if the first of Such a group of lines 
is found to be busy. Arrangements are disclosed 
for terminating the P. B. Xhunting when the last. 
line of the P. B. X group is reached. 
Certain lines in a P. B. X group could, accord 

ing to the present invention, be individually. See 
lected without starting the final selector to hunt 
if the line is busy. This is particularly useful for 

5 through-switching at night time, when certain...of 
the P. B. X lines are Connected through to par 
ticular subscriber. Stations at the P. B. X and it is 
not desired to call other stations. 
The invention will now be described with the 

aid of the drawings in which one embodiment is 
diagrammatically shown. 

Figs. 1 and 2 represent a part of the register 
controller circuit, which comprises the equipment 
required to perform the selection in the final se 

5 lector. Fig. 2 should be placed below Fig. 1. 
Fig. 3 illustrates the final. Selector circuit. 
Fig. 4 illustrates how one hundred subscribers' 

line circuits connected to the banks of One group 
of final selectors are identified or characterized 
by alternating current sources of different phases 
and potentials. This drawing ShoWS also the 
manner in which P. B. X groups of subscriber 
lines are identified. Fig. 4 is to be placed to the 
right of Fig. 1. 
The register circuit is connected over a suit 

able link and over one or more group selectors. 
having circuits like the final selector of Fig. 3. 
The Operation of the register, as far as the group. 
Selectors are concerned, is described in full detail. 
in said application (Kruithof, Kozma, den Hertog, 
Serial No. 473,278). The following description...is. 
therefore limited to the final selector. 

Fig. 5 is a diagram illustrating. the control of, 
tens selection by employing a counting method;. 

Figs. 6 and 7 (to be placed side-by-side) illus 
trate an alternative. P. B. X Selecting... arrange 
ment; and 

Fig. 8 illustrates an arrangement for simultan 
neously, controlling the tens and units selections. 

50 

55, 

I. OPERATION OF THE SYSTEMI. 

The wanted subscriber is indicated to the regs . 
ister by the last: two digits of the called number 
sent by the calling party. These two digits; the 
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tens and units, are stored on two step-by-step 
switches SMT and SMU, respectively, (Fig. 2). 
The drawings do not show how these two digits 

are received and stored on the two switches, be 
cause that is well-known. It is assumed, for the 
sake of simplicity, that the selection in the final 
selector starts when both the tens and units 
digits have been received, although the Selecting 
operation could be started while the tens digit 
is being sent. As soon as the units digit is re 
ceived, relay Urr (Fig. 1) is energized, indicating 
that the selection may start. 
The selection in the different group selectors is 

carried out in successive positions of the step-by 
step SWitch OM as described in the above-men 
tioned application of Kruithof, Kozma, and den 
Hertog. Fig. 1 shows the positions N, and 2 
of OM reserved for such selections. The tens 
selection will, therefore, start as soon as OM has 
been advanced to position 3 when the last digits 
have been received. 

(d) TENS SELECTION 
Relay Air (Fig. 3) of the final selector operates 

as soon as the final selector is seized by a pre 
Ceding group Selector. The operating circuit is 
described in the last-mentioned application aS 
applied to group selector circuits. Relay Ar locks 
itself to the 'd' brush of the last, e.g. third group 
selector. The power magnet of the final selector 
operates in the following circuit: Ground, Urr 
front, Wir back, (Fig. 2) Wrr back, a-wire over all 
the group selectors, Br back in final, Ar front, 
magnet P, battery. The brush carriage of the 
final selector starts to rotate in order to reach 
the first terminal of that group of subscribers' 
lines Which have the indicated tens digit. These 
so-called subnormal positions are characterized 
by the presence of ten different phases of alter 
nating potential having a certain voltage (3 W.) 
as shown in the following table: 

Tens selection 

Phase (po Terminals in final selector arcs tential 3v.) 

The selected one of these alternating current 
Signals is Compared With an alternating current 
signal applied to arc b of SMT. These two cur 
rents are received in the register controller cir 
cuit, which has the necessary equipment for com 
parison. This equipment is shown in Figs. 1 and 
2. Within the dotted lines and includes trans 
formers, tubes, coils, resistances, and the relay 
Wtr. ... The operation of this equipment has been 
described in the above-mentioned applications. 
The signaling current, to which reference is made 
in Said applications, corresponds here to the al 
ternating current received from the subscribers' 
line circuits in the final selector, and the refer 
ence current is the alternating current connected 
Over brush b of SMT. 
The circuit for the signaling current can be 

traced as follows: Source of alternating current 
in the line circuit, brush d of final Selector, Br 
back, Ar front, c-wire, group selectors, Whir back, 
windings of transformer HC1, ground. The cir 

0. 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

4 
cuit of the reference current is as follows: alter 
nating current source, terminal and brush b of 
SMT, terminal 3 and brush d of OM, winding of 
transformer HC2, ground. The brush d of the 
final selector Wipes over the terminals until the 
signal receiver detects that the signaling and ref 
erence currents are in phase. The tube T2 be 
comes then ionized, relay Vir operates and the 
brush carriage of the final selector stops on the 
Subnormal terminal corresponding to the Wanted 
tens group. 
The alternating current sources connected to 

arc b of SMT are the same as those connected to 
the Subnormal terminals on the final Selector. 

Relay Wir operates relay Sar in the circuit: 
Ground, Urr front, Witr front, brush e and ter 
minal 3 of OM, Winding of relay Sar, battery. 
Relay Sar operates relay Wrr, whereupon relay 

Chr releases. Relay Chr is normally kept oper 
ated by relay Urr and it connects positive battery 
of 130 V. to the anode of the Cold cathode tube 
T2. As Soon as relay Chr releases, the tube T2 ex 
tinguishes and relay Wir releases. 

Relay Sd. Once Operated, locks itself to the in 
terrupter contact of OM, in order to ensure the 
full operation of the magnet of the step-by-step 
SWitch. When the magnet OM opens its back 
contact and if at that time relay Wtr is released, 
then the relays Sar and Wrr also release. The 
brushes of Switch OM make one step and change 
on arc d the reference current. Relay Chir oper 
ates again and the circuit is ready for the units 
Selection. 

(t) UNITS SELECON 

The Subnormal positions of the final selector 
correspond to the units digit 1. If, therefore, this 
digit was Sent by the subscriber, then the step-by 
step switch SMU Will be in position and via 
brush b of SMU and brush b of SMT the reference 
current characteristic for this subnormal posi 
tion Will be connected. As soon as relay Chr 
Operates, relay Witr prevents the selector switch 
from leaving the Subnormal position occupied and 
the units selection is thereby terminated. 

If the units digit is not 1, then the final se 
lector's brush carriage is started again, since re 
lay Wtr does not operate. The ten groups of 
nine terminals, each group lying between two 
Subnormal positions, are multiplied and also con 
nected to the alternating current sources of nine 
different phases, which have different potentials 
(2 volts) from those used to characterize the sub 
normal positions. Complete information concern 
ing these connections is shown in the table 
below: 

Units selection 

Phase - 
(potential 2w.) Terminals in final selector arcs 

2, 2, 22. . . ps2 
3, i3, 23. . . gh3 
4, 14, 24. . . (4. 
5, 5, 25 . . . p5 
6, f, 26... $6 
7, 17, 27 . . . d7 
8, 8, 28. . . - 48 
9, 19, 29...99.-- - a - q9 
10, 20, 30... 100. ------------------------------------ q10 

When the final selector encounters the sig 
nailing current identical with the reference cur 
rent, then relay Wir operates and the final se 
lector stops on the circuit of the Wanted line. 

(c) WANTED LINE IS FREE 
In this case relay Wir energizes relay Whir via 
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terminal 4 of the brush e of OM. The c-wire 
of the subscriber's line circuit is tested in the 
following circuit: Ground, Vir front, resistance 
of 3000 ohms, winding of relay Pbr, b-wire, group 
selectors, Brback in final selector, Arfront, wind 
ing I of relay Br, brush c, winding of relay Cor 
(Fig. 4), battery. 

In this circuit only relay Pbr operates; the 
winding of relay Br, due to the high resistance of 
the circuit, does not get sufficient current. Relay 
Pbr energizes relay Sifr and this relay connects the 
low resistance winding relay Sor in parallel to 
relay Pbr. Relay Sor operates and replaces the 
function of the contact of relay Pbr which, being 
shunted, releases. The grounding of the ter 
minal, indicated at F (Fig. 1) via a front contact 
of relay. Sifr, indicates that the subscriber line is 
free. The control of the four wires a, b, c and 
d, is then taken over by the cord or link circuit, 
and the register is released in the well-known 
manner. - 

Relay Br in the final selector operates as soon 
as relay Sor is introduced in shunt to relay Pbr. 
Relay Br removes the short circuit from its wind 
ing II, and closes a locking circuit to the battery 
over the 600 ohm resistance. It short circuits 
its operating winding via a front, which closes 
later in order to connect through the c-wire. 
The busying ground of the subscriber's line cir 
cuit will be provided over a suitable resistance in . 
the cord circuit. 
A second winding on relay Sor is connected 

via front contacts of the relays Sfr and Vihr to 
the c-wire, from which the winding of trans 
former HC has been disconnected. Low resist- . 
ance ground being now provided on both the 
b- and c-wires, relay Br in the final selector be 
comes energized and connects through the wires 
b. and c- so as to complete the circuit of relay 
COr. 

(d) SUBSCRIBER BUSY 

If the wanted line is busy, then the potential 
on the c-wire is reduced by the busying ground, 
preventing the relay Pbr to operate. The opera 
tion of relay Whir is followed by that of relay Gibr, 
which is slow operating in order to cover the oper 
ation times of relays Pbrand Sfr in case the line 
is free. Relay Gbr energizes relay Per and the 
latter energizes relay Sbr via back of relay Psr. 
The grounding of the terminal B (Fig. 1) indi 
cates to the cord circuit or other circuit used in 
the connection, that the wanted subscriber is 
busy. The final selector is not connected 
through in this case and the cord circuit Will 
release all group and final selectors behind it and 
will give the busy tone to the calling party. 

(e) HUNTING IN P. B. X. GROUPS 

In P. B. X groups the first and last lines have 
a resistance R, connected in parallel to the relay 
COr. 

If the first line of a P. B. X is busy, then relay 
Pbr of the register connected in Series with a 
resistance of 3000 ohms, cannot operate in Spite 
of the reduced resistance of the subscriber's 
c-wire. Relay Whir energizes relay Gibr and this 
closes the circuit for relay Per. The above-men 
tioned resistance of 3000 ohms is now short cir 
cuited, and relay Pbr will operate since the re 
sistance R. is in parallel to relay Cor. The relay 
Pbr does not operate in the above circuit when 
a single line or an intermediate line of a P. B. X 
group is contacted by the final selector. P. B. X 
hunting can, therefore, start only if the first line 
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6 
of the group is selected. All other lines of the 
group, except the last, can be called individually. 
Relay Pbr operates relay Fgr in the circuit: 

ground, Pbr front, Per front, Plr back, winding 
of relay Psr, battery. 

Relay PSr prepares a locking circuit for itself 
Cver relay Plr, and relay Wrr is energized in the 
circuit: ground, relay Per front, relay Psr front, 
winding of relay Vrr, battery. 

Relay Wrr disconnects relay Chr, which re 
leases and extinguishes the tube T2. Relays 
Wir, Vir, Gbr, Pct and Pbr release in sequence. 
The short circuiting ground on relay Plr is re 
moved, So that this relay can now operate in 
Series With relay PSr. Relay PC? releases relay 
Wrr, So that relay Chr may now again be oper 
ated, whereby the receiving circuit is again in 
testing condition. Relay Whir energizes the mag 
Inet of the step-by-step switch SMU so that for 
each test the brushes take one step. By ad 
vancing to the next terminal, switch SMU 
changes the reference current to the phase of 
the next subscriber's line circuit. 
AS Soon as relay Wrr releases, the power magnet 

5 of the final selector is again energized and the 
brushes start to rotate again. Due to the cor 
respondence of the phases, the final selector stops 
on the next terminal and relay Wtr starts the 
Sane Operation as above described. If the sec 
ond line of the group is free, then relay Pbr op 
erates before relay Gibr can close its front con 
tact, whereupon relay Sfr energizes in the same 
Way as On a single line. If the line is found busy, 
then relay Per energizes as soon as relay Gibr 
closes its front contact. Relay Por energizes re 
lay Wrr, the tube T2 is extinguished, the brushes 
of switch SMU take one step and the B. P. X 
hunting continues. 

If the last line of the P. B. X is also busy, 
then relay Pbr operates due to the increase of 
current flowing through its winding as soon as 
relay Per operates. Relay Pfr operates in the 
following circuit: Ground, Pbr front, Per front, 
Plr front, winding of relay Pfr, battery. 
By grounding terminal B relay Pfr indicates 

that the called lines, i. e. all lines of the called 
P. B. X group are busy. 
The brushes of switch SMU advance one step 

for each testing and thus advance the reference 
current in Synchronism with the signaling cur 
rent. The P. B. X group may contain any num 
ber of subscribers' lines. When during the 
P. B. X hunting the final selector reaches the 
next subnormal position, the reference current 
has to be changed in accordance With the signal 
ing current used for the tens selection. This 
change is effected by relays Skr and Msir. The 
former is energized in position 2 of switch SMU 
and remains locked to the interrupter contacts of 
both magnets SMT and SMU. The arrival of 
SMU in its normal position is an indication that 
the final selector will meet a subnormal position 
on the next test. Relay Msir operates and both 
magnets SMT and SMU are energized. When the 
terminals on both interrupters are opened, re 
lay's Skr and MSr release and both Switches move 
their brushes one step. The winding of trans 
former HC2 is connected via position 1 of the arc 
b of SMU and via arc b of SMT to the reference 
current corresponding to the next subnormal position. 

II. CIRCUIT WARIATIONS 

The above disclosed circuits and operations 
have beeh described by way of example only. 
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This invention is in no way limited to the ar 
rangements described and several alternative 
methods are possible. By way of example, the 
following three alternative applications of the 
principle involved in the new invention will be 
described: 

(a) Alternative method of making tens Selec 
tion, employing counting principle. 

(b) Alternative method of controlling P. B. X 
hunting. 

(c) Alternative method of controlling tens and 
units selections simultaneously. 
(d) COUNTING OFERATION FOR THE TENS SELECTION 

The Scheme of final Selection described in the 
previous chapter 1 required the use of two series 
of alternating current sources: one to designate 
the ten subnormal positions and the other one to 
designate the terminals between subnormal posi 
tions. As was shown, the difference between the 
two series was in the value of the potential, one 
having currents of 2 volts and the other currents 
of 3 volts. 

Fig. 5 shows the modifications that must be 
made in Order to perform the final Selection. With 
a single series of alternating current sources. 
Two relays Ctr and Cir and one step-by-step 
SWitch SMc are added to the arrangement shown 
in the previous figures. The 100 terminals of the 
final selector have to be connected to the alter 
nating current Sources as follows: 

Terminals in the final selector Phase 

1, 11, 21 . . . 91-------------- pl 
2, 12, 22 . . . 92-------------- p2 
3, 13, 23 . . . 93-- p3 
4, 14, 24 . . . 94------------------- p4. 
5, 15, 25 . . . 95- p5 
6, 16, 26 . . . 96-- p6 
7, 7, 27 . . . 97-- e 
8, 18, 28 . . . 98. p8 
9, 19, 29 . . . 99.--- - - - - e 
10, 20, 30 . . . 100----------------------------------------- p10 

The circuit operation as far as the tens Selec 
tion is concerned, changes in the following re 
SpectS: 
As above, switch SMT records the tens digit 

sent by the subscriber. The connection in arc b 
must however be changed as shown in Fig. 5. 
The brushes of the final selector start to rotate, 
whereby the power magnet of the selector is Op 
erated over the back contacts of relays Wir and 
Ctr' in parallel. The primary winding of trans 
former HC2 is during this selection permanently 
connected to phase . 
When the final selector encounters the first 

terminal d, to which the phase is connected, 
i. e. terminal , the receiving equipment responds 
and relay Wir operates. Relay Wir energizes Cir 
and this in turn operates relay Wrr, with the re 
sult that the tube T2 is extinguished and relay 
Wtr releases, whilst the final selector, driven over 
the back of relay Cir, continues its rotation. 

Relay Cir operates magnet SMc and when relay 
Cir releases, the brushes of SMc take one step. 
The above operation is repeated for each terminal 
to which the phase 1 is connected (terminals 11, 
2 . . .), until relay Citr operates via arc b of SMc 
and arc b of SMT Relay Citr operates after the 
brushes of SMe have stepped over to the next ter 
minal, thus at a moment when relay Wir has al 
ready released. 
The final selector continues to rotate until relay 

Vtroperates on the next subnormal terminal, but 
now the circuit of the power magnet is opened. 
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8 
Over the front of relay Wtr relay Sar is energized 
at present and the tens selection is terminated. 
The arcs of terminals b of SMT and SMIe are 

interconnected in such a way that relay Citr oper 
ates one subnormal position earlier than it, other 
Wise would according to the tens digit, in order to 
Stop the final selector under the control of relay 
Wtrin the usual test circuit. 

(b) P. B., X GROUP DESIGNATIONS BY ALTERNATING 
CURRENT 

Figs. 6 and 7 show an alternative P. B. X group 
Selection. The designations are derived from 
thirty different alternating current sources. The 
first series of ten alternating current sources, 
which have different phase angles but are of the 
Same frequency F1, are assigned to characterize 
the individual subscriber's line circuits as shown 
in connection. With Fig. 5. The second series of 
ten alternating current sources have also ten dif 
ferent phase angles, but another frequency F2. 
This second series serves to designate the first line 
of each P. B. X group in such a way that the alter 
nating current Source of the first series connect 
ed to the d terminal of the line circuit concerned 
is replaced by that alternating current source of 
the Second series which has the same phase angle. 
The third series of ten alternating current 
sources, which have again a different frequency 
F3, are used to designate the last line of each 
P. B. X group, in such a Way that the alternating 
current source of the first Series connected to the 
d-terminal is replaced by the corresponding alter 
nating current source of the third series. 
The circuit operation is briefly as follows: 
The register controller has three receiving 

units, I, II and III, instead of one. The trans 
formers HC2 are connected over three separate 
arcs of SMu to the reference current sources of 
different phases and frequencies. SMu is, as in 
Fig. 2, the step-by-step switch recording the units 
digit sent by the calling subscriber. 
The circuit of the power magnet of the finalse 

lector is controlled over the back contacts of all 
three Wir relays associated with the three re 
ceiving units. The final selector can, there 
fore, be stopped by any of the three re 
ceiving units depending on the frequency of the 
signaling current connected to the d-terminal of 
the called subscriber. Thus, the receiving unit I 
responds if the called line is a single line or an in 
termediate line of a P. B. X group. The unit II 
energizes on the first line of a P. B. X group and 
unit III on the last line of a similar group. 

In case of a single line relay Rori is Operated. 
Relay Tr is connected to the c-wire of the line 
circuit and, if the wanted line is free, the relays 
Tr and Dtr will operate as previously described. 
The grounding of the terminal-F indicates that 
the subscriber's line is free. If the line is busy, 
relay Tr fails to operate and therefore relay Gibr 
will be energized. Relay Gibr grounds terminal-B 
via the front contact of relay Ror1 and back con 
tact of relay Psr, to indicate that the called Sub 
scriber is busy. 

In case the first line of a P. B. X group is tested, 
relay Rore energizes. If the line is free, relays Tr 
and Dtr energize, as for single lines. However, 
if the line is busy, relay Gibr operates and relayS 
Sar and Psr are energized over front contacts of 
Rore. Relay Sar locks itself to the interrupter 
contact of SMu, which magnet is energized at the 
same moment. Furthermore, relay Sar operates 
relay Vrr which, in a manner similar to that 
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shown in Figs. 1 and 2, releases the receiving unit. 
The release of relay Wir is followed by that of re 
lays Rora, Gibr, Sar, Wrr, etc. The brushes of 
switch SMu take one step in order to change the 
reference currents of all three frequencies to the 
next phase. Relay PSr. once operated, locks itself 
independently of relay ROr2 to S.One ground CO 
trolled in the register circuit. 
The final selector is now stopped on the Second 

line of the P. B. X group to which the alternating 
current source of the first frequency F1 is CO1 
nected. Relay Ror 1 operates and if the line is 
free, the relays Tr and Dtr are energized. If 
the line is busy, relay Gibr operates and relay. Sa: 
is energized via fronts of relay ROrl and relay 
BSr. The receiving unit I is released and P.B. X 
hunting continues until a free line is found. 
The receiving unit III responds to the last line 

of the P. B. X group. Relay ROr3 operates and 
connects relay Ti" in thic known Way to the test 
wire. If the line is busy, the front of relay Gibr 
connects ground to, terrinina-B via afront of re 
lay ROr3 and thus indicates the busy Condition. 
The advantages of this arrangement are, that 

no individual P. B. X resistances are required and 
that, the c-wire of the subscriber, line having a 
constant resistance, regular double test (by re 
lays Tr and Dtr) can be carried out. Further 
more, since different signals are sent for the 
first and for the last P. B. X line, the last line : 
may be called as an individual line. This is not 
possible with the arrangement described in chap 
ter I, because the increased C-wire current of the 
last line would start P. B. X hunting. In , the 
present case, however, the operation of relay Rors 
is followed by the regular test, but no. P. B. X 
hunting can start. 
The tens selection can be carried out, in differ 

ent ways. The register can, e.g., Count the nun 
ber of subnormal positions Over Which the brushes 
of the final selector pass, in the Same Way as de 
scribed in chapter II (c.). The difference. Will be 
that all three receiving units have to be connected 
and that the phase I will be detected by one of 
these three units, depending on the Subscriber 
line, i. e. depending on the frequency of the alter 
nating current connected to the d-terminal. 
Another method of performing the tens selec 

tion is that described in the introduction. This 
method necessitates thirty more sources. of alter 
nating current, which differ from the first thirty 
only in their potential. Thirty alternating cur 
rent sources of the frequencies F,F2 and F3 of 
3 volts potential may, for instance, be used to 
designate the first position of each group often 
subscribers’ lines corresponding to the same tens 
digit. Depending whether the Subscriber's line 
belonging to this terminal is a single line, or the 
first or the last line of a P. B. X group, the alter 
nating current sources of frequencies F, F2 or 
F3 will have to be connected. Similarly, the 
thirty alternating. current sources of the frequen 
cies F, F2 and F3 of 2 Volts potential are used 
to mark the positions between the Subnormal 
positions (in fact only 3x9 sources are required), 
and these sources must be connected as required 
by the subscribers' lines concerned, 
The above Scheme is given only as an example, 

and it is evident that the electrical characteristics 
can be Varied in any other convenient Way. An 
other Scheme is, for instance, to: assign the dif 
ferent potentials P1, P2, P3 for indicating single 
lines, first and last P. B. X lines and to use two 
different frequencies F and F2, one serving for 
the tens and the other for the units selection. 

(R) SIMULTANEOUS.CONTROL OF THE TENS AND 
UNITs. SELECTIONS 

Fig. 8 shows a circuit arrangement which per 
its the similtaneous control of the tens and 

units selections." The receiving equipment is 
shown split into two parts. One part is the signal 
iscriminating and the other the responding part. 

ector sends over two separate paths, 
ing currents, one'representing 

2 other the units digits of the 
* ,'' ected to the terminals en 

gaged by the brushes' d' and e. The register con 
troller is provided with two signal discriminating 
units, I connected to the brush d of the final 
selector, over which the signaling current of the 
tens is sent, and II'connected to brushe of the 
final selector, over which the signaling current 
of the gaits 'digit is received. This brush e is an 
additional brush in all final and group selectors 
and is only required in connection with this 
The reference, current of the first discrimi 

nating unit is received via are b of SMT, which 
records the tens digit sent by the calling party. 
The reference current of the second unit is ap 
plied over SMu, which records the units digit. 
T k 3'-... 3. 

20 

25 

This arrangement has the advantage that the 
Selection in the final selector can be performed 
by heans of one set of alternating current sources, without counting operation, and that the final 
selector, can be set directly on the wantedter 

without first stopping in a subnormal posi 
aver, an additional conductor is re 

2ircuit and a fifth switches. 
1. In a telephone exchange system, a plurality 

of numerically designated lines, switching means 
including final selectors for connecting a calling 
with a called line, each of said selectors having 

w . nes are connected, 
ontacts, means for 

the linessent 
of the final selector 

introlling the opera 
telephone system according to claim 1, 

lat said final selector includes contacts controlling all opera 
a telephone, exchange system, a plurality 

fnumerically, designatedlines, some divided into 
P. B. X. groups, switching means including final 
Selectors, for connecting a calling with a called 
line, each of said, selectors having sets of bank 
contacts to Which lines are, connected, brushes 

75 cooperating...With Said.g.Qatacts, means for moving 

70 
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said brushes over said contacts in succession, a. 
register controller, an impulse device associated 
with the calling line for operating said register 
controller in accordance with the designation of 
the called line, switches for associating said reg 
ister controller with a final selector, means di 
rectly controlled by the register controller for 
operating said brushes to select a line in accord 
ance with the tens and units designations thereof 
and to hunt for an idle P. B. X line, and signals 
characteristic for the lines sent, through the mov 
ing brushes of the final selector to the register 
controller controlling the operation thereof. 

4. The telephone system according to claim 3, 
characterized in that said final selector comprises 
two relays having contacts controlling all opera 
tions thereof. 

5. In a telephone exchange system, a plurality 
of numerically designated lines, some divided into 
P. B. X groups, switching means including final 
selectors for connecting a calling with a called 
line, each of said selectors having consecutive 
sets of bank contacts to which lines are con 
nected, each set including a test contact, brushes 
cooperating with Said contacts, means for now 
ing said brushes over said contacts in succession, 
a register controller, an impulse device associated 
with the calling line for operating said register 
controller in accordance with the designation of 
the called line, Switches for associating said reg 
ister controller with a final selector, means di 
rectly controlled by the register controller for op 
erating said brushes to Select a line in accord 
ance with the tens and units designations there 
of and to hunt for an idle P. B. X line, a source 
of electric potentials differing in at least one 
of their electric properties, means for applying 
One of said potentials to the test terminals be 
tween which a P. B. X group is located, a count 
ing device in the register controller, a signal re 
ceiver in the register controller, means for oper 
atting the signal receiver in accordance With Sig 
naling current having electric properties corre 
sponding to those of the potentials applied to 
one of said test terminals, means for operating 
the counting device to count the number of P. B. X 
line terminals passed Over by the brushes of the 
final Selector switch, and means under the joint 
control of the signal receiver and counting de 
Vice for controlling the operations of the reg 
ister controller and the selector. 

6. In a telephone exchange system, a plurality 
of numerically designated lines, switching means 
including selectors for connecting a calling with 
a called line, each of said selectors being oper 
able in accordance with two designations of the 
called line and having sets of bank contacts to 
which lines are connected, each set including a 
test contact, the sets of contacts from which 
One is Selected during the selection in accordance 
with the first designation being located at inter 
vals in the contact bank, and the ones from which 
One is selected in accordance with the second 
designation being between contacts selectable in 
the first selection, brushes cooperating with said 
Sets of Contacts, means for moving said brushes 
over said sets of contacts in succession, a regis 
ter controller, an impulse device associated with 
the calling line for operating said register con 
troller in accordance with the designation of the 
called line, switches for temporarily associating 
Said register controller with a selector, means di 
rectly controlled by the register controller for 
operating said brushes to select a line in accord 
ance with the two designations thereof, a source 
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of potential, means for applying to the test con 
tacts of the lines from which the first selection 
is made, potentials of which at least one of the 
electrical properties is different for each line, 
means for applying to the intermediate test con 
tacts of the lines, potentials of which at least 
one of the electric properties is different for the 
different intermediate lines and of which at least, 
one other electric property is different from that 
applied to the test contacts of the lines from 
which the first selection is made, and signals 
characteristic for said potentials sent through the 
brushes of the SelectOr to the register controller 
Controlling the operation thereof. 

7. In a telephone exchange system, a plurality 
of numerically designated lines, some divided into 
P. B. X groups, Switching means including final 
Selectors for connecting a calling with a called 
line, each of Said Selectors having sets of bank 
Contacts to which the called lines are connected, 
each set including a test contact, brushes cooper 
atting With said sets of contacts, means for mov 
ing Said brushes over said sets of contacts in suc 
ceSSion, a register controller, an impulse device 
asSociated with the calling line for operating said 
register controller in accordance with the desig 
nation of the called line, Switches for temporarily 
asSociating said register controller with a finalse 
lector, means directly controlled by the register 
controller for operating said brushes to select 
a line in accordance with the tens and units des 
ignations thereof and to hunt for an idle P. B. X 
line, characteristic potentials applied to the test 
contacts of individual lines and differing in at 

is least one characteristic depending on the busy 
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or idle condition of the line, characteristic po 
tentials applied to the test contacts of P. B. X 
lines differing in at least two electrical charac 
teristics depending on the busy or idle condition 
of the P. B. X lines, test means in the controller 
Selectively responsive to said potentials, and sig 
inals characteristic for the numerical designations 
of the lines sent through the moving brushes of 
the final selector to the register controllier con 
trolling the operation thereof. 

8. In a telephone exchange system, a plurality 
of numerically designated lines, some divided into 
P. B. X groups, switching means including final 
Selectors for connecting a calling with a called 
line, each of said selectors having sets of bank 
contacts to which the called lines are connected, 
each Set including a test contact, brushes cooper 
ating with said sets of contacts, means for mov 
ing Said brushes over said sets of contacts in suc 
cession, a register controller, an impulse device 
asSociated with the calling line for operating said 
register controller in accordance with the des 
ignation of the called line, switches for temporari 
ly associating said register controller with a final 
selector, means directly controlled by the register 
Controller for operating said brushes to select a 
line in accordance with the tens and units des 
ignations thereof and to hunt for an idle P. B. X 
line, characteristic potentials applied to the test 
contacts of individual lines and differing in at 
least one characteristic depending on the busy 
or idle condition and the designation of the line, 
characteristic potentials applied to the test con 
tacts of P. B. X lines differing in at least two 
electrical characteristics depending on the busy 
or idle condition of the P. B. X lines, test means 
in the controller selectively responsive to said 
test potentials, a discriminator in the controller 
for controlling the operation of the final selector, 
means for applying to the discriminator poten 
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tials characteristic for the numerical designation 
of the called line, means for applying to said dis 
criminator the potentials applied to test terminals 
of the final selector, and means for Operating the 
discriminator when the potentials applied thereto 
bear a predetermined relationship to one-another. 

9. In a telephone exchange System, a plurality 
of numerically designated lines, switching means 
including final Selectors for connecting a calling 
With a called line, each of Said selectors having 
sets of bank contacts to which lines are con 
nected, brushes cooperating With said contacts, 
means for moving said brushes over Said contacts 
in succession, a register controller, an impulse de 
Vice associated With tine calling line for Operat 
ing said register controller in accordance With 
the designation of the called line, switches for 
asSociating said register controller with a final 
selector, means directly controlled by the register 
Controller for operating said brushes to select a 
line in accordance with the tens and units desig 
nations thereof, and signals characteristic for the 
numerical designations of the lines sent through 
the moving brushes of the final Selector to the 
register controller cont:rolling the operation 
thereof. 

10. In a telephone exchange system, a plurality 
of numerically designated lines, Switching means 
including final selectors for connecting a calling 
With a called line, each of Said selectors having 
sets of bank contacts to which lines are connect 
ed, each set including two special contacts, 
brushes cooperating With said contacts, means for 
moving said brushes over Said contacts in suc 
cession, a register controller, an impulse device 
associated with the calling line for operating said 
register controller in accordance With the desig. 
nation of the called line, Switches for associating 
said register controller With a final selector, means 
directly controllied by the register controller for 
operating said brushes to Select a line in accord 
ance with the teins and units designations there 
of, potentials characteristic for the tens digit of 
the lines applied to one special contact thereof, 
potentials characteristic for the units digit applied 
to the other special contact thereof, and circuits 
for controlling the register controller including 
Said Special contactS. 

11. In a telephone exchange System, a plurality 
of numerically designated lines, some divided into 
P. B. X groups, switching means including final 
selectors for connecting a calling with a called 
line, each of said selectors having sets of bank 
contacts to Which lines are connected, brushes 
cooperating With said contacts, a magnet for now 
ing said brushes over said contacts in succession, 
a register controller, an impulse device associated 
With the calling line for Operating said register 
controller in accordance With the designation of 
the called line, Switches for associating said reg 
ister controller With a final selector, a circuit for 
Said magnet, a relay in the register controller for 
closing said circuit to move Said brushes to select 
a line in accordance with the tens and units des 
ignations thereof and to hunt for an idle P. B. X 
line, a Source of potential, means in said register 
controller for applying potentials of certain char 
acteristic to said relay depending on the setting 
of said controller by the impulse device, means 
in Said Selector for applying potentials of certain 
characteristic to said relay depending on the set 
ting of the brushes on certain contacts, and 
means for Operating said relay only if the two po 
tentials applied thereto bear a predetermined re 
lationship to one-another. 
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12. In a telephone exchange system, a plurality 

of numerically designatedlines, some divided into 
P. B. X groups, switching means including final 
Selectors for connecting a calling with a called 
line, each of said selectors having sets of bank 
contacts to which lines are connected, brushes 
cooperating with said contacts, a magnet for mov 
ing said brushes over said contacts to select a 
line in accordance with the tens and units des 
ignations thereof and to hunt for an idle-P. B. X 
line, a register controller, an impulse device as 
sociated with the calling line for operating said 
register controller in accordance with the des 
ignation of the called line, Switches for tempo. 
rarily associating said register controller with a 
final Selector, a Souice of potentials, means for 
applying to contacts of a line various classes of 
characteristic potentials identifying the line, a 
plurality of means in said register controller, each 
responsive to a different class of characteristic 
potentials, a SWitch in said register controller and 
Controlled by the impulse device for selecting a 
particular characteristic potential, and a circuit 
for said magnet jointly controlled by the last 
mentioned switch and said plurality of means. 

13. In a telephone exchange system, a plurality 
of numerically designated lines, switching neans 
including final Selectors for connecting a calling 
With a called line, each of said selectors having 
sets of bank contacts to which individual lines 
and a group of P. B. X lines are connected, 
brushes cooperating with said contacts, a magnet 
for moving said brushes over said contacts in 
Succession, means for making busy lines with 
Whose contacts the brushes of a selector are con 
nected, and for preventing the selection of a busy 
line by a selector, a register controller, an impulse 
device associated with the calling line for oper 
ating said register controller in accordance with 
the designation of the called line, switches for 
a SSociating said register controller with a selec 
tOr, two relays associated with each selector, cir 
cuits controlled by the register controller for op 
erating Said relays to control all operations of 
Said Selector, to select a line in accordance with 
the tens and units designations thereof, and to 
Select an idle P.B. X line. 

14. The telephone system according to claim 
13, characterized in that talking conductors ter 
minate in two brushes, and in contacts of one of 
Said relays, and a circuit for said one of said 
relays closed by said register controller upon the 
Selection of a free line to switch through said 
talking conductors. 

15. The telephone system according to claim 
13, characterized in that a source of direct cur 
rent potential is provided at the called line to 
prevent simultaneous selection of the line by 
more than one selector, and that one of said re 
layS has a Winding connected in series with said 
Source of potential, and a test relay at the regis 
ter controller in said circuit. 

16. The telephone system according to claim 
13, characterized in that a source of D. C. poten 
tial is provided at the called line to prevent si 
multaneous selection of the line by more than one 
Selector, and that one of said relays has two wind 
ings, a circuit for one of said windings extend 
ing from Said source to said register controller, 
and a circuit for the other winding independent 
of the register controller and the direct current 
potential at the engaged line, providing a metal 
lic connection to a brush of the final selector. 

17. In a telephone exchange system, a plurality 
of numerically designated individual lines and a 
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group of P. B. X lines, switching means including 
final selectors for connecting a calling with a called 
line, each of said selectors having sets of bank 
contacts to which lines are connected, each set 
including a test contact, brushes cooperating with 
said contacts, means for moving said brushes over 
Said contacts in Succession, a register controller, 
an impulse device associated with the calling line 
for operating said register controllier in accord 
ance with the designation of the called line, 
Switches for associating said register controller 
with a final selector, means directly controlled 
by the register controller for operating said 
brushes to select, a line in accordance With the 
tens and units designations thereof and to hunt 
for an idle P. B. X line, a Source of direct cur 
rent potential, means for applying busy poten 
tials to the test contacts of busy first and last 
P. B. X lines and different busy potentials to the 
test contacts of other P. B. X lines, a second 
Source of potential, ineans for applying from said 
Second source a characteristic potential to certain 
contacts in said bank characteristic for the nu 
merical designation of the line connected there 
With, and means in the register controller respon 
sive to both potentials applied to the bank con 
tacts of the selector for controlling the operation 
Of the latter. . . ." 

18. The telephone system according to claim 
17, characterized in that the register controller 
comprises a marginal relay, means controlled by 
the marginal relay to initiate the hunting action 
of the final Selector from a selected busy first 
line of a P. B. X group, a circuit for Said marginal 
relay including said source of direct current po 
tential, said marginal relay being adjusted to 
operate only When the brushes engage contacts 
of idle lines, but to operate When the brushes 
engage contacts of busy first or iast lines of a 
P. B. X group, and means for operating said 
brushes to select any of the other contacts in 
accordance. With the nunnerical designation 
thereof without initiating the hunting action if 
the selected line is found busy. 

19. The telephone System: according to claim 
17, characterized in that the register controller 
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comprises a marginal relay, means controlled 
by the marginal relay to initiate the hunting 
action of the final selector from a busy first line 
of a P. B. X group, and a circuit for said marginal 
relay including said source of direct current po 
tential to operate only when the brushes engage 
the contacts of a busy first line of a P. B. X 
grOup. 

20. The telephone system according to claim 1, 
characterized in that the register controller starts 
the Selecting operation of the selector while in 
pulses representing said selecting operation are 
received by the register controller. 

21. The telephone system according to claim 1, 
and in which the register controller controls the 
operation of said selector in accordance with 
two digits of the called number, characterized 
in that Said register controls the operation of 
the Selector in accordance with one digit while 
impulses representing said digit are being re 
ceived by the controller. 

22. The telephone system according to claim 1, 
an electrical discharge device in the register, 
Sources of different electrical potentials, means 
for applying a potential to the discharge device 
responsive to the operation of the register con 
troller under the control of the impulse device, 
Ileans for applying a second potential to the 
discharge device over a bank contact and a brush 
of the operated final selector and said Switches, 
and means Operated by the discharge device When 
the two potentials applied thereto bear a pre 
determined relationship to one-another for stop 
ping the movement of the final selector brushes. 
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