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11. Claims. (C. 177-353). 

This invention relates to a receiving and Se-r be best understood froin the following descrip. 
lecting system responsive to different signalling. tion of Specific embodiments when readin con 
oriteria in an electrical, signalling system, pref- nection with the accompanying, drawings, in . 
erably: a telegraph system or a telephone system : which: 
if, which certain signals are transmitted from 5 Fig. 1 is a diagram of the relay, selector; ac 
the subscriber to the exchange or between the cording to the invention; 
exchanges by means of the Wheatstone, bridge Figs: 2 and 3 show curves characterizing the 
euilibrium principle: operation of the discriminating device shown...in 

It is known to construct. such, devices with a . Fig. 1; and 
controller: or relay set, hunting step-by-step for 10 Fig. 4 is a modification of the device shown 
bridge equilibrium, and being stopped when in Fig.1. 
equilibrium is ... atttained; see U. S. Patent. No. The diagram, Fig. 1, is drawn in non-operate 
240,050 to Deakin. tive ("normal") position. It will be assurned 
A device for quicker operation is disclosed in. that...in this situation both the points X and Y 

tffer co-pending U. S. patent application, Serial 15 are:biased to -30 volts. 
Ne 767,536, filed August 6, 1947, now Patent No. Equality of these potentials is obtained by: 
2,543,050, patented February 27, 1951, with four means of the adjustable resistor Rie. 
Wheatstbner: bridges each. having an equilibrium For the following "description of this example: 
discribinator, and capable to select a signal out it will be assumed that ten different signal volt, 
of 15F, possible, signal: criteria, in the operation 20 ages can be imparted to the terminal X. by 'in 
taeroat most four. Successive relays. troducing different resistances in the sending ap 
The device according to the present invention paratus:Tsf. 

combines a, high positioning rapidity with the The vacuum tube Wii governs the selecting no 
uses of only one. Wheatstone bridge, because in tion of the relay set. A to E. During this selec. 
the first selection only test voltages. Correspond- 25 tion ... the tube W2, is inoperative, the contact, f : 
ihgitty, every second signal number are applied, in the output. circuit of this tube, being open; 
the interjacent numbers being stepped over. The operation of tube. W1 is characterized by 
The discriminating device is of such a chars the curves of Fig. 2, showing that this tube and 

atter: that the selecting motion, is stopped not the test relay. (winding NW) remain...inopera 
only when a signal voltage is exactly equilibrated, 30 tive, if terminal.Y has a voltage equal to or more'. 
but also: when a signal voltage is passed. negative than the voltage of terminal X. If 

In the second instance, after the selector's any signals is: given, terminalXreeeives a more' 
motton, has cone to an end, final discrimina- negative voltage according to the following: 
to between-the-oddard even number at stake table: 
is performed without" changing the acquired sea 35 The other figures in this table will be explained 
lector position. in the following: description. 

Relays Signal Test. 
No. voyage voltage NW C. 

7 (4) . RR - RR: 

-34 - a- - F - E - - -- - - 

-34 - -- - -- -- - --- 

-38. -- Y''' s' H - " : - -air : - - - - 
-38 + - - + i + - -42 - I - (--) - - - - - - - - - - --- - 
-42. - -- -- - - - - - - - - - - - - - - - 
-48 + (--) (--) - - - -- -- - 
-46 - -- - - - - -- + i + . . . 

(--): (--) (--) - - - -- 
- -- -- -- -- -- - - -- 

The 3 novel, features, which, are considered as 50. The tubes. W1 and W. and the relay NW forma. 
characteristic for the invention are set forth a discriminating device having two terminals. X, 
in particular, in the appended, claims. The in- Y, which receive, respectively, the signal and 
vention itself, however, both as to its construcs. comparison voltages. The result of the Cons 
tion: and its: method, of operation, together with. parison or discrimination appears in the position 
additional. objects; and advantages thereof, will 53 of the armature nu) of the relay. NW. 
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The armature nu) constitutes a means for con 
trolling the selector means. If armature nu) is 
on its front contact it starts the energization of 
the series of relays A to E. If armature nu) is 
restored to normal so as to be in contact with 
its back contact the energization of the Series 
comes to an end in the position which it had 
attained, the operative relays, for instance A, 
B, C being held in operative position by their 
second windings which are inserted in holding 
circuits. The remaining relays, for instance D 
and E remain idle. The armatures as to e3 and the potentiometer 
R1 to R7 controlled by the same constitute a 
means for communicating information to the dis 
criminator, namely the information how far the 
energization of the series of relays has proceeded. 
This information is communicated in form of a 
voltage for instance -42 volts to the discrimina 
tor over the terminal Y of the Same. 
The relay F forms a means for discriminating 

between odd and even criteria by completing with 
the armature f3 thereof the circuit for the tube 
W2 and the second Winding of the relay NW. 
This enables a fine distinction to be made be 
tween neighboring signal voltages on terminal 
X, for instance if Y has a voltage of -42 and X 
has a voltage of -42 belonging to the "odd' 
signal “5’ or -40 volts belonging to the “even' 
signal '4' as more fully pointed out in the table 
above. . . The picking up of the testing voltages from the 
potentiometer R1 to Ri can be done by means 
of a rotating wiper the motor or ratchet of which 
is controlled by the armature nu) or any equiva 
lent therefor. In the discriminating device the 
terminals X and Y are essential elements whereas 
the other parts of the discriminating device could 
be replaced by equivalents. 

Should, for instance, signal '5' be issued, then 
point X would be biased to -42 volts; tube W1 
operates and energizes winding NW1, then clos 
ing a circuit for the relay A: ground, front con 
tact nu), back contact f, winding Al to battery. 
Relay A operates and over contact a1, the winding 
B1 of the next relay is connected to ground. 
The point Y is first tested with -34 volts, 

taken from the potentiometer R1-R7 by way of 
front contact, d3 and back contact b3. As -34. 
volts is still positive with respect to -42 v., the 
tube W1 and relay NW remain operative, enabling 
relay B1 to operate with a delay of a few milli 
seconds causing the test voltage on point Y now 
to be changed to -38 v. 

Similarly, relay C1 is energized, but now point 

4. 
Although contact b4 is also closed, register 

relay RR2 is not operated because its circuit is 
open at back contact c4. By adding the indices 
of the register relays RR1 and RR4 the signal 
number '5' is recognized. By operation of re 
lay F contact f: closes and the other vacuum tube 
W2 is switched in, but tube W2 and winding NW 
do not operate because the signal voltage 
X=-42 v.) and the test voltage (Y-42 v.) 

4. 

Y reaches the equilibrium voltage -42 volts over 
front contacts as, b3, c3 and back contact ds. 
Tube V1 now becomes inoperative and relay NW 
is reversed switching in its back contact so rapidly 
that relay D has no time to operate although its 
Winding D1 is energized for a short moment over 
Control c1. 
The reversion to normal of relay NW de-ener 

gizes all relay windings A, B1, C1, but these re 
lays are kept in operation by their second wind 
ings A2, B2, C2 which are now connected to ground 
over back contact n.20 and contacts a 2, b2, C2, 
respectively. 

Simultaneously a circuit is closed for winding 
Fl: ground, back contact 720, contact (2, and 
with some delay relay G is also energized. 
The operative relays are now: F, G, A, B and C 

and the register relays RR1 and RR4 are actuated: 
Wiz: RR1: back contact nu), contacts a2, g; RR4; 
back contact nav, contacts (2, e4, C4; 

O 

(35 

70 

fa. 

are found to be in equilibrium, 
Now it shall be considered what happens when 

signal '4' is given, biasing point X to -40 W. 
The selecting operation develops exactly in the 

same way as with signal '5' up to the test volt 
age -42 v. on point Y, with relays A, B and C 
operating successively. But when contact fs 
closes the circuit for tube W2 and winding NW2, 
this tube, according to Fig. 3, now responds to 
the difference between the test voltage (Y= -42 
v.) and the signal voltage (X= -40 W.), and re 
lay NW operates for the second time. The second 
Winding F2 is now energized over front contacts 
muy and f2. All the other relays A, B, C are de 
energized; that is why the (+) marks in the 

5 table for signal '4' are placed in brackets. 
The duration of stay of contact nu) on the back 

contact between the de-energization of winding 
NW1 and the energizing of winding NW2 depends 
mainly on the delay of relay F controlling contact 

This stay Ought to be long enough to actuate 
the register relays over back contact nu), and 
contact d2, e4, but relay G has no time to operate 
since its energization only starts with the closing 
of contact f1, having the same delay as con 

is tact f, and from this moment relay NW is faster 
than relay G. 
The result is that signal '4' is registered in 

relay RR4 only: back contact nu, contact aa, 
back contact e4, front contact c4. RR2 is not 

, operated for the same reason as in the preceding 
example. 
During the second operative period relay NW 

restores all relays A to E to normal. This means 
that the test potential on point Y is restored 

5 to -30 V., and point X being still -40 W. because 
of the signal, tube W2 becomes inoperative and 
tube W1 operates winding NW. For the rest of 
the duration of the signal relay F is held in 
Operation. Over front contact nu}, front contact 
f2, and winding F2, while relay NW is held oper 
ative by tube V1 and winding NW1. 
When the signal stops, tube W1, winding NW 

and Winding F2 are rendered inoperative and the 
entire arrangement is prepared to receive a new 
Signal. 

Returning to the first example (signal '5') it 
is remarked that during the presence of signal 
voltage on terminal X the relay NW is not ren 
dered operative whereas relays A through C, and 
G remain operative. In order to restore these 
relays in preparation of the next signal, relay 
NW now performs a second operation of short 
duration after the signals stop, as the -30 v, 
bias on X opposite the -42 v. still present on 
Y causes windings B1 and NW to operate until 
by de-energizing A (B and C) the test voltage 
on Y is restored to -30 v. 
The sequence switch SS (not shown) having 

the task to shift the selecting arrangement to 
e.g. another register, can be coupled to the front 
contact of fa. ' In the above example a four relay register is 
chosen to gather the intelligence given by the 
signal, but if a decimal register (e.g. a crossbar 

5 SWitch) is desired, the arrangement according to 



S 
Fig. 4- may be used. The number of contaets 

assising 

of rehys-Grand Arthroughi Ehas to be increased 
itr consequence of the greater nurnber of output 
leads, and a relay. His added; giving register. 
arettation after selections is completed. In Fig. 
4, which corresponds to Fig. 1 along the line: 
-...-...-, only the relay contaets concerned with registering are given. 
-ie-inventior, can also be carried out with: at 

5. 

6 
sarine to be operatives on different pairs of twor: 
cortiguous signal voltage values; a selecting: 
means' operated by said discriminating device, 
said biasing means being controlled by said selectib 
ing means; and neans for a final discriaination. 
between odd and even signal criteria. 

5. A seleeting system responsive to different. 
signal voltages conprising in combination a series: 
of selecting relays; a. potential discrimihating: 

rotary selector instead of the relay set A to S, or device means: connected to said discriminating: and several other modifieations' of the giver ex 
ample can be designed with preselection by twos, 
and subsequent odd/even diserimination, among 
them the application of other signalling criteria 
such as different sender resistance, or any other 
paenomenor adaptable for definitions of a series 
of signals. 

It will be understood that each of the elements 

device for successively controlling said relays;" 
rteens' operated by said relays to basi said diss'. 
crimination device with; a voltage responsive" to: 
either of two contiguous: signal voltages; and 

ly: meansfer afinal diserimination between oddard' 

described above, or two or more together, may 
nected to said first vacuum tube' for operating also findia useful application in other types of 

seleeting systems differing from the types de 
scribed above. 
While I have illustrated and described the in 

vention as embodied in selecting systems respon 
site to different electrical signals, I do not intend 
to be limited to the details shown, since various 
modifications and structural changes may be 
made without departing in any way from the 
spirit of my invention. 
While I have illustrated and described what I 

regard to be the preferred embodiment of my 
invention, nevertheless it will be understood that 
such is merely exemplary and that numerous 
modifications and rearrangements may be made 
therein without departing from the essence of 
the invention. 

claim: 
1. A selecting System responsive to different 

electrical signals forming pairs each comprising 
two contiguous signal criteria comprising in 
combination: a selecting means; a potential dis 
criminating device; means connected to said dis 
criminating device for controlling said selecting 
means; means operated by said selecting means 
for communicating information to said discrimi 
nating device, any such information being respon 
sive to a pair of two contiguous signal criteria; 
and means for a final discrimination between Odd 
and even signal criteria. 

2. A selecting system responsive to different 
electrical signals forming pairs each comprising 
two contiguous signal criteria, comprising in 
combination: a series of selecting relays; a po 
tential discriminating device; means connected 
to said discriminating device for successively op 
erating said relays; means operated by said relays 
for communicating information to said discrimi 
nating device, any such information being re 
sponsive to a pair of two contiguous signal crl 
teria; and means for a final discrimination be 
tween odd and even signal criteria. 

3. A selecting system responsive to different 
signal voltages comprising in combination: select 
ing means; a potential discriminating device; 
means connected to said discriminating device for 
controlling said selecting means; means operated 
by said selecting means for successively biasing 
said discriminating device with a voltage having 
a predetermined relationship to a pair of two con 
tiguous signal voltages; and means for a final 
discrimination between odd and even signal 
criteria. 

4. A selecting system responsive to different 
signal voltages comprising in combination: a po 
tential discriminating device; means for biasing 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

even signal criteria: 
6. A selecting system responsive to * different: 

signal voltages comprising. iih" combination. a. 
selecting device; a first vacuum tube; means cons 

said selecting device; means' operated by said: 
Selecting device for biasing said first vacuum tube 
tey be inoperative" on either of two contiguous" 
signal voltages; and a second vacuum tubei, and 
Ireens - naihtaining; the bias: of Said second 
vacutrittake in a predeterrained relationship to 
the bias of said first tube. 

7. A selecting system responsive to different 
signal voltages comprising in combination a first 
vacuum tube; a plurality of Selecting relays gov 
erned by said first vacuum tube; a second vacuum 
tube; means operated by said selecting relays for 
biasing one of said tubes to be inoperative on dif 
ferent pairs of two contiguous signal voltage 
values and for simultaneously biasing the other 
tube with a predetermined voltage difference with 
respect to said tube biased to be inoperative on 
different pairs of two contiguous signal voltage 
values. 

8. A selecting system responsive to different 
signal voltages comprising in combination a first 
vacuum tube; a second vacuum tube; means to 
maintain a predetermined bias difference between 
said vacuum tubes; means for biasing one of said 
vacuum tubes to be inoperative on different pairs 
of two contiguous signal voltage values; and a 
series of selecting relays successively operated 
by one of said vacuum tubes, said biasing means 
being controlled by said selecting relays. 

9. A selecting system responsive to different 
electrical signal criteria including odd and even 
signal criteria, comprising in combination, a 
selector means; a first vacuum tube; a second 
vacuum tube; a relay having a first winding con 
nected in the anode circuit of said first vacuum 
tube and a second winding connected in the anode 
circuit of said second vacuum tube, said relay 
controlling said selector means; means operated 
by said selector means for biasing said two 
vacuum tubes, said biasing means of said vacuum 
tubes in correspondence with the different signal 
criteria, being adapted to bias said first vacuum 
tube with the same potential for each pair of 
two contiguous signal criteria, including an even 
signal criterion and the next higher odd signal 
criterion, the bias of said second vacuum tube 
being in a predetermined relationship to the bias 
of said first vacuum tube; and means being re 
sponsive to a final discrimination between odd 
and even signal criteria for switching on said 
second vacuum tube. 

10. A selecting System responsive to different 
electrical signal criteria including odd and even 
signal criteria, comprising in combination, a 
series of selector relays; a first vacuum tube; 
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a second vacuum tube; a relay having a first 
winding connected in the anode circuit of said 
first vacuum tube and a second winding Conr 
nected in the anode circuit of said second vacuum 
tube said relay successively operating said selec 
tor relays; means operated by said selector relays 
for biasing said two vacuum tubes in correspond 
ence with the different signal criteria, said bias 
ing means of said vacuum tubes being adapted 
to bias said first vacuum tube with the same po 
tential for each pair of two contiguous signal 
criteria including an even signal criterion ... and 
the next higher odd signal criterion, the bias 
of Said Second vacuum tube being in a prede 
termined relationship to the bias of Said first 
vacuum tube; and means being responsive to a 
final discrimination between odd and even signal 
Criteria, for Switching on said second vacuum 
tube, 

11. A selecting system responsive to different 
electrical signal criteria including odd and even 
signal criteria, comprising in combination, a 
selector device; a first vacuum tube; a second 
vacuum tube; a relay having a first winding 
connected in the anode circuit of said first vac 
uum tube and a second winding connected in 
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8 
the anode circuit of said second vacuum tube, 
said relay controlling said selector device; means 
operated by said selector device for biasing 
Said tWO vacuum tubes in correspondence with 
the different signal criteria, so as to render 
Said first vacuum tube inoperative on either of 
tWO contiguous signal criteria, the bias of Said 
Second vacuum tube being in a predetermined 
relationship to the bias of said first vacuum 
tube and means being responsive to a final dis 
Crimination between odd and even signal criteria 
for Switching on said second vacuum tube. 
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