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3 Claims. 

The invention relates to a relay register, 
equipped by means of a principle resembling that 
of Fig. 2 of the Dutch Patent 52,592, in so far 
as this older circuit arrangement makes use of 
4 pair of relays, each pair consisting in a counting 
relay and an auxiliary relay, which 4 pair can 
be energized in all the combinations, whereby 
till 15 impulses can be counted with that ar 
rangement. The application in question is, how 
ever, not restricted to any particular number 
relay groups or impulses to be counted. It is 
nevertheless a fact that just like the older ar 
rangement it makes use of the principle that a 
counting relay is energized when the impulse 
contact makes and the appropriate auxiliary is 
energized when the contact breaks; this impulse 
contact may be a contact for registering into the 
register the impulses that have been sent into 
the register or it may be a contact of a so called 
Out-Stepping relay when the register must be 
used in a Bell System, in which case, as known, 
after the register has received a figure, when 
pulsing out the registered figure it must receive 
re-issue impulses from the automatic exchange 
till the total impulses amount to 11. 

Instead of by impulses of the impulse contact 
the register according to the invention can be 
positioned by single contact closures, effected by 
keys or equivalent elements, which contact clos 
ures immediately result in the energization of 
the counting arrangement relays in a particular 
combination corresponding with the figure to be 
registered. These contact closures preferably 
take place according to the 1-2-4-8 system, i. e. 
that 4 conductors are connected to the counting 
arrangement, when the counting arrangement 
comprises 4 counting relays, in which case by 
right combination of the energizations effected 
via, these conductors till 15 impulses can be trans 
ferred to the counting arrangement and the fig 
ure registered in it every time is equal to the 
Sum of the digits of the four mentioned conduc 
tors, in so far as these conductors have been used 
for the single energization of counting relays. 
It will be evident that the four mentioned con 
ductors can also be used in the reverse direc 
tion, i. e. for the registering at register-relays 
or condensers of a figure received by the count 
ing arrangement under the control of an im 
pulse contact. 
The counting arrangement has with regard to 

the register relays a receiving function, while it 
fulfills a pulsing out function when in a later 
stadium of the building up of the connection the 
registered figure is retransmitted from the reg 
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ister relay to the selector, during which function 
the register relays relative to the counting ar 
rangement fulfill a function, which has been at 
tributed above to keys or Suchlike. 

It has already been described above in what 
manner a counting arrangement according to the 
invention will operate for pulsing out a received 
figure to a Bell Selector; if the counting arrange 
ment is to co-operate with an automatic ex 
change according to another System, e. g. a 
Siemens automatic exchange, it will be necessary 
for the counting arrangement to effect a stop 
ping circuit for the impulse transmitter as Soon 
as over the impulse contact a number of impulses 
has arrived on the counting arrangement, which 
number is equal to the received figure. The 
counting arrangement according to the invention 
provides in a simple manner for the required 
different function for these different systems, as 
it is equipped of Switch-over contacts, which in 
position make the counting arrangement work 
normally for adding arriving impulses, on the 
whole in the same manner as before mentioned 
older application and which bring about in the 
other position, that each following arriving in 
pulse diminishes the figure that has been received 
in the counting arrangement, by one; thus the 
counting arrangement is enabled to give a cri 
terion to the relevant Selector When it has been 
reduced again to Zero. 
For the last mentioned purpose each counting 

relay and each auxiliary relay has been equipped 
with two counteracting coils, which when being 
energized simultaneously make the relay release 
or prevent it from attracting, while the relay at 
tracts when one of the windings is energized 
alone. 
The impulse circuit has been connected Over 

a normal contact to one of the windings of a 
counting relay, that, when being energized breaks 
this normal contact, but as it is a make-before 
break contact to earth, Supplies a holding circuit 
for the mentioned winding. At the end of the 
impulse the appropriate auxiliary relay operates; 
parallel to the mentioned winding one of the 
windings of the auxiliary relays is namely en 
ergized; as simultaneously the counteracting 
winding is energized over the impulse contact, 
the relay cannot operate before the impulse con 
tact is broken. So in this last mentioned func 
tion the arrangement according to the invention 
differs already from the One according to the 
above mentioned older application, where the 
auxiliary relay attracted in series with the count 
ing relay when the impulse contact breaks. At 
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its being energized the auxiliary relay Switches 
over the impulse circuit from its Second winding 
to the second, counteracting winding of the 
counting relay and in parallel with it to the first 
winding of the following counting relay of the 
series, in such a manner that at the Second in 
pulse the first counting relay releases and the 
second attracts and at the end of the Second in 
pulse the first auxiliary relay releases and the 
Second attracts. 
The before indicated through-Switching of 

the impulse circuit to the second counting relay 
takes place via a changeover contact that can 
be moved over with the before mentioned object 
of changing the arrangement for another auto 
matic System; if this takes place, the through 
Switching of the circuit to the following count 
ing relays is no longer dependent on the being 
energized of the preceding auxiliary relay but on 
the being released of that relay. In consequence 
of the switching over now each following it?pulse. 
only causes the release of a counting relay at 
the beginning of the impulse and the release 
of the additional relay at the end of the in 
pulse, while at the beginning not a following 
counting relay is energized and again, like before, 
at the end of the impuise the impulse circuit is 
through-switched to a following counting relay. 

Hereafter the invention will be explained 
nearer by means of the annexed drawing, which 
by way of example represents some embodiments 
and shows: 

Fig. 1 the principle of the co-operation of 
counting- and auxiliary relays each With twin 
Windings; 

Fig. 2 a simple arrangement for counting in 
pulses which makes use of three sets of Counting 
and auxiliary relays, each with two windings, 
which sets can be energized in all pOSSible. Corn 
binations; 

Fig. 3 the succession in which the relays of the 
arrangement of Fig. 2. function, when impulses 
arrive at it; 

Fig. 4 the succession in which the relays of 
the arrangement of Fig. 2 operate, when the co 
tacts Se from the drawn position have been moved 
over and owing to that the arrangement fron 
adding has become subtracting; 

Fig. 5 a relay register for a decade. System, 
which can be used for a Bell automatic eXchange 
as well as for an automatic exchange agcording 
to another Systein, e. g. Seiners; 

Fig. 6. the functioning schematic, belonging to 
Fig. 5, in case this arrangement has an adding 
function; 

Sig. 7 a modification of the arrangerent ac 
cording to Fig. 5; 

Fig. 8 a second modification of the arrange 
ment according to Fig. 5. 

Fig. 1 is a diagram of a relay arrangement 
for counting rhythmical impulses which coin 
prises a normally open impulse contact showin 
in Fig. 1 as a contact of a relay ISR, which is 
energized by the impulses sent from a dial as 
explained more fully in connection. With Fig. 5. 
The impulse contact of the relay ISR is con 
nected on the one hand to the make-before-break 
contact of a counting relay EC1 which has a 
first winding and a second Winding II which 
are wound in opposition to each other so as to 
counteract each other. On the other hand the 
impulse contact of the relay lSR is connected 
to a change-Over device Which is under Coller 
trol of an auxiliary relay TC1 having a first Wind 
ing I and a Second winding II being Wound iii. 
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4. 
opposition to each other so as to counteract each 
other. One end of the first Winding I of the 
counting relay EC1 is connected to one end of 
the first winding of the auxiliary relay TC1, and 
the nake-before-break contact device of the 
counting relay EC1 being under control of the 
counting relay EC1 is connected to the junction 
of the first windings I of the counting relay ECi. 
and the auxiliary relay TC1 and has contacts 
Connected, respectively, to ground and to the 
impulse contact. of the relay ISR, the make 
before-break contact device in the norinal posi 
tion thereof engaging the contacts connected to 
the impulse contact. The change-Over contact 
device has an arnature being under control of 
the auxiliary relay TC and is connected to the 
contact of the nake-before-break contact device 
connected to the impulse contact, the change 
over contact device having contacts being con 
nected, respectively, to one end of the second 
Windings II of the counting relay EC1 and the 
auxiliary relay TCI, the change-over contact de 
Vice in the normal position thereof engaging the 
contact thereof connected to the second winding 
II of the auxiliary relay TC1. Furtherilore, 
means such as a battery are ploVided for sup 
plying a current to the other ends of the windings. 
I and II of both the counting relay EC1 and the 
auxiliary relay TC1. 
The operation of this device is as follows: 
When the impulse contact actuated by the 

relay ISR, is closed the first time, the winding I 
of the counting relay ECI is energized in the 
circuit ground, impulse contact of relay ISR, 
make-before-break contact, of the COunting re 
lay EC1, first winding E of the counting relay 
EC1, battery to ground. The counting relay EC1. 
attracts therefore the armature of the nake 
before-break contact and closes thereby a hold 
ing circuit for itself to ground. It should be noted 
that the Winding IF of the counting relay EC1. 
does not carry any current during this stage of 
the operation since the circuit thereof is inter 
rupted at the change-over contact device of 
the auxiliary relay TC1. 
At the same time the first Winding I and the 

second winding II of the auxiliary relay TC1 are 
energized, The current in the first Winding of 
the auxiliary relay TC flows in the circuit from 
ground over impulse contact of relay ISR, make 
before-break contact device of the conting re 
lay EC first Winding E of auxiliary relay TC1 
battery to ground. The ground of this circuit is 
replaced by the ground connected to the make 
before-break contact of the counting relay EC1 
as soon as the latter is energized. She current 
of the second winding II of the auxiliary relay 
TC. flows from grotird over impulse contact 
of relay ISR, change-over contact device of the 
auxiliary relay, EC1, winding II of the auxiliary 
relay EC1, battery to ground. Thus it will be 
understood that the two. Windings of the auxil 
iary relay TC1 opposing each other prevent the 
auxiliary relay TCI from operating as iong as 
the impulse contact of the relay ISR, remains 
in the closed position thereof. 

However, When the inpulse, contact of the 
relay ISR, is released the auxiliary relay TC1 at 
tracts the armature thereof. This happens ap 
proximately at the time when half of the first 
impulse has passed. The counting relay EC1 re 
mains energized until the second impulse is given. 
and the impulse contact of the relay ISR 
closes a second time. At this moment the aux 

75 iliary relay TC1 is energized and attracts the 



2,686,982 
5 

armature thereof and in consequence thereof the 
second Winding II of the counting relay EC1 is 
energized together with the first winding I there 
of so that the counting relay EC1 remains unener 
gized during the second impulse. When approxi 
mately half of the second impulse has paSSed, 
the impulse contact of the relay ISR, returns 
to the open position and then all the windings of 
the counting relay and the auxiliary relay are 
in open circuits so that arrangement returns to 
the initial position thereof. 
This principle has been used in the arrange 

ment according to Fig. 2 showing three counting 
relays EC1, EC2, EC4 and three auxiliary relayS 
TC, TC2, TC4, each relay having two windings 
acting in opposition to each other. One side of 
the second Winding of the counting relay EC1 is 
connected over the impulse circuit to the next 
counting and auxiliary relays EC2 and TC2 by 
means of a contact Se in the shown position. 
Owing to this following impulses according to 
the diagram of Fig. 3 are now registered as en 
ergizations of the relays EC-TC4 While the re 
sult of a second impulse is not only that the 
relays EC1 and TC1 release, but also that relays 
EC2 and TC2 operate. 
Whenever a contact Se is moved over to its 

off-normal position, the impulse circuit for the 
relays of the next stage is connected to the second 
winding of the auxiliary relay of the preceding 
stage. The beginning of the first impulse re 
leases the first counting relay EC1 and the end 
of the first impulse the first auxiliary relay TC1, 
while the beginning of the following impulse re 
leases the Second counting relay EC2, etc. Furn 
thermore, at the second impulse the first count 
ing relay EC1 is energized again. Consequently 
it is to be understood that while during an adding 
process the energization of EC2 is accompanied by 
the release of EC1, as shown in Fig. 3, during 
a subtracting process the release of EC2 is accom 
panied by the energization of EC1 as shown in 
Fig. 4. Let it now be assumed that all the count 
ing and auxiliary relays are energized and the 
contacts se and se 2 are in the off-normal posi 
tion. The operation of the arrangements is as 
follows and illustrated by the diagram shown 
in Fig. 4. When the impulse contact is r is now 
closed on the first incoming impulse the Second 
winding of the first counting relay EC1 will carry 
a current in a circuit from ground over the im 
pulse contact isr, front contact to , Second Wind 
ing of relay EC1, battery to ground and counter 
acts the first winding of counting relay EC1 Which 
is operated in a circuit from ground over con 
tact ec11, first winding of counting relay EC1, 
battery to ground so that the first counting relay 
EC1 is released and the make-before-break Con 
tact ec11 is switched over from the holding ground 
to the ground supplied by the impulse contact is r. 
The first winding of the first auxiliary relay TC1 
stays operated as long as the contact ec1 Sup 
plies ground. When ground is removed by the 
impulse contact is the first auxiliary relay TC: 
releases the armature thereof. 
At the beginning of the second impulse ground 

is supplied over the impulse contact is?" to the 
first winding of the first counting relay EC1 and 
both windings of the first auxiliary relay TC1, 
and also to the second winding of the Second 
counting relay EC2 in a circuit from ground over 
the impulse contact isr, back contact tci', off 
normal contact sel, front contact to2, Second 
winding of the second counting relay EC2, bat 
tery to ground. As the second Winding of the 
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relay EC2 counteracts the first winding of relay 
EC2, relay EC2 releases its armature ec21. Owing 
to the make-before-break contact ec2 switching 
Over from the holding ground to the ground at 
the impulse contact is the first Windings of 
relays EC2 and TC2 carry a current Which is 
interrupted only at the end of the impulse. At 
the third impulse the first counting and aux 
iliary relays EC1 and TC1 are de-energized again. 
as described hereinabove for the first impulse. 
At the beginning of the fourth impulse the 

first and second counting relays EC1 and EC2 are 
energized again while the third counting relay 
EC4 releases the armature thereof. 
The first counting relay EC1 is Once more en 

ergized in the circuit described with reference 
to Fig. 1, whereas the second counting relay EC2 
is operated over the first winding thereof in a 
circuit from ground over the impulse contact isr, 
back contact toll, off-normal contact se , con 
tact eC1, first winding of second counting relay 
EC2, battery to ground, while both winding of 
the first and Second auxiliary relays TC1 and TC2 
Carry current. The Second counting relay EC2 
Switches over its make-before-break contact ec21 
to the holding ground. The second counteract 
ing Winding of the third counting relay EC4 car 
ries current in a circuit from ground over the 
impulse contact isr, back contact to 1, off-normal 
contact Se , back contact tc2, off-normal con 
tact se 2, front contact tc4, Second Winding of 
relay EC4, battery, to ground. Contact ec4 makes 
before breaking the holding ground, the contact 
supplying ground over the impulse contact is r. 
The third auxiliary relay TC4 stays in energized 
condition as long as the impulse lasts. At the 
end of the fourth impulse the third counting 
relay EC4 and the third auxiliary relay TC4 are 
restored to normal, while the first and Second 
auxiliary relays TC1 and TC2 are operated. At 
the fifth impulse the first counting relay EC1. 
is again de-energized as described hereinafter 
for the first impulse. At the Sixth impulse the 
second counting relay EC2 is restored to normal 
as described hereinabove for the second impulse 
While the first counting relay EC1 is Operated 
again. At the seventh impulse the first count 
ing relay EC1 is restored to normal and SO is 
the first auxiliary relay TC1 at the end of the 
Seventh impulse. 
Whenever the contacts se and Se 2 are in the 

shown normal position the operation is as fol 
lows (Fig. 3) : 
The first impulse is recorded as described with 

reference to Fig. 1. The second impulse is trans 
ferred to the second counting relay EC2 over front 
contact to 11 in a circuit from ground Over in 
pulse contact isr, front contact to 1, normal con 
tact se I, contact ec2, first winding of relay EC2, 
battery, to ground. Both the windings of the 
second auxiliary relay TC2 are energized, the first 
winding parallel to the first winding of relay EC2 
over contacts ec2l, the second Winding of relay 
TC2 over the back contact tc2. The first count 
ing relay EC1 is de-energized on the second in 
pulse as stated with reference to Fig. 1. At the 
end of the second impulse the filest auxiliary 
relay TC1 is restored to normal whereas the sec 
ond auxiliary relay TC2 is operated over the first 
Winding thereof parallel to the first Wiilding of 
the second counting relay EC2 over the contact 
eci thereof to the holding ground. On the third 
impulse the first counting relay EC1 is operated 
again, and at the end of the impulse also the 
first auxiliary relay TCi. On the fourth impulse 
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the third counting relay EC4 is operated over the 
first Winding thereof in a circuit from ground 
over impulse contact. isr, front contact, to 1, nor 
mal contacts to2, normal contact se 2, contact 
ec4, first Winding of relay EC4, battery, to ground. 
The first arid Second counting relays EC1 and 
EC, however, release the armatures thereof owing 
to currents in their second Winding, respectively, 
from ground, impulse contact ist, front contact 
ici, second winding of relay EC1, battery, to 
ground, and over front contact to 1, norminal con 
tact Se: , front, contact tc21. So that the nake 
before-break contacts ecil, and sc: thereof, re 
spectively, are switched over to the impulse cir 
cuit Which Supplies ground as long as the in 
pulse lasts. At the end of the fourth impulse 
the third counting relay EC4 and the third aux 
iliary relay TC4 are operated in circuits, respec 
tively, from ground over contact ec4, first wind 
ing of relay EC4, battery to ground, and Cver ec4, 
first winding of relay C4 battery, to ground. 
The first and Second auxiliary relaySTC and iC2 
are restored to normal at the end of the fourth 
impulse, the ground being removed by the in 
pulse contact isr from the first windings thereof. 
On the fifth impulse the first counting relay 

EC1 is once more energized as described herein 
above, whereas at the end of the fifth impulse 
the first auxiliary relay TC1 is operated. On the 
sixth impulse, the second counting relay EC2 is 
energized as described he'eir above for the Second 
impulse, the first winding relay EC1 being de-en 
ergized. At the end of the Sixth inpuise the 
second auxiliary relay TC2 is energized and the 
first auxiliary relay TC de-energized as described 
hereinabove for the second impulse. On the 
seventh impulse the first counting relay EC1 is 
again energized and at the end of the Seventh 
impulse also the first auxiliary relay TC1. 

It will be clear that the last counting perform 
ance is an arithmetical progression which is 
transformed by the counting relays to a log 
arithmical progression of 2, the first counting 
relay EC standing for 20, the second counting 
relay EC2 for 21, the third counting relay E34 
for 22 and if the system is extended, a fourth 
counting relay ECs stands for 23, a fifth couinting 
relay for 24 etc. Furthermore this last cotiitiing 
performance is based on adding the impulses 
such that the total amount of the received ill 
pulses is indicated by the operated counting re 
lays, e.g. when 6 impulses are received the Sec 
ond and fourth relays EC2 and EC4 are ener 
gized standing for a total of 2-32=6 impulses. 
When the contacts se f and Se 2 are in their 

off-normal position the received impulses for 
a negative arithmetical progression, So that this 
counting process may be called a subtraction. 

This inverse operation in the two difference 
positions of Se.. is used in the register Shown in 
the essential parts thereof in Fig. 5. 
In the shown normal position of the contacts Se 
-Se 3 the operation of the counting arrange 
ment under the influence. of cloSures of the in 
pulse contact isr or of the contact OSr of an Out 
stepping relay OSR is as indicated in the diagrani 
shown in Fig. 6, whereby the arrangement is so 
designed that on the 11th inpulse the relaySECG, 
TC0 are energized, owing to which the contact 
too stops the relevant SelectOr, 
In the off-normal position of the contacts 3e 

f-se 3. the arrangement is subtracting and re 
ceives impulses from the contact is until the 
relevant digit, which has been recorded by the 
arrangement is reduced to Zero, by the steps 
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8 
made by the relevant selector, after which a 
relay SQ stops the Selector. 
The cams ac1, ac2, ac3 and I of a sequence Switcil. 

control the operation of the Successive stages. Of 
the operation of the arrangement; the ground 
for the holding circuits is supplied Over can ac1, 
so that removal of ground by can ac1, results in: 
the releases of the eight relays of the counting 
arrangement when they are energized; the can 
ac2 supplies ground potential to the relaySECo and 
TC0 which are de-energized by the removal of 
the ground by said cann, whereas can aca is COil 
nected in the circuit of the Selector Stopping re 
lay; the set ECO-TCO and for X3 relative to SQ. 
The four conductors I, II, IV and VIII serve 

for the transmission of a digit from the counting 
arrangement to register relays or-registering 
condensers (not shown) or for energizing the re 
lays of the counting arrangement from register 
relays or keys according to a particular digit, 
When the counting arrangement has to operate 
as pulsing out arrangement positioning the selec 
tors. The operation of the arrangement shown 
in Fig. 5 has been described hereirabove for 
seven impulses with reference to Fig. 2 with the 
contacts se -se 3 in normal position. On the 
eighth impulse the fourth counting relay ECs is 
energized over the first winding thereof in a cir 
Cuit froii) ground over impulse contact is r, cami 
of the sequence switchi, front contact te1, nor 
{{al contact, se i, front contact to2, normal coll 
tact, Se 2, front, contact tcs, notiaal contact Se 
3, contact ecs, first winding of relay EC8, bat 
tery, to ground. In this circuit both windings 
of the fourth auxiliary relay iCs carry current, 
the first winding parallel to the first Winding 
of relay ECs, and the second winding over the 
back contact togl of the relay TC8, battery to 
ground. 
Arature ecs is switched over owing to the 

energization of the first winding of relay EC8, and 
completes a holding circuit from ground over can 
ac1 of the sequence Switch before breaking the 
ground Supplied over the impulse circuit. 
In the meantine, the relays EC1, EC2 and EC4 

have released their arrnatures eel, ec2 and eca, 
respectively, owing to the energization of the Sec 
Orid Winding over the impulse circuit. At the end 
of the eighth impulse the fourth auxiliary relay 
TC8 is operated over the first winding thereof in 
a circuit ground, can ac1 of the sequence SWitch, 
front contact ecsi, first winding of relay TC8, 
battery, to ground. The relays TC, TC2 and TC4 
are de-energized by the removal of ground at 
the impulse contact is?. On the ninth impulse 
the first counting relay TC1 is again operated 
and the first auxiliary relay TC1 is operated at 
the end of the ninth impulse. On the tentil in 
pulse the second counting relay EC2 is operated 
again and the first counting relay EC1 is de 
energized, while at the end of the tenth impulse 
relay TC2 is operated and relay TC1 de-ener 
gized as stated hereina ove. On the eleventh im 
pulse relay EC and relay ECo are operated, the 
latter in the circuit froin ground, inpulse con 
tact is, can I of the Sequence. Switch, front con 
tact to82, front contact tc22, relay EC0, battery, 
to ground. Relay ECO closes a holding circuit in 
which relay TC0 is operated fronn ground over 
carnace of the sequence switch, front contact, egg, 
relay TC0, relay ECO, battery, to ground. Relay 
TC0 interrupts by means of contact took the 
Stepping circuit, of the relevant Selectoi. In the 
Bell System a digit-number is recorded as a total 
equal to the digit-number, so that e.g. the digit 
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number 6 is recorded as the energization of re 
lays EC2 and EC (2122=6), the selector is posi 
tioned by five steps being the complement of 11 
so that on the eleventh impulse contact ico in 
terrupts the stepping circuit of the selector. 
When cooperating with a Siemens eXchange 

the contacts se f-se 3 are in the off-normal posi 
tion thereof. If e. g. the digit-number 8 is 
recorded relays EC1 and EC2 are energized When 
tine relevant selector has to be positioned. On 
the first impulse from the selector relay EC1 re 
leases the armature thereof owing to the en 
ergization of the second winding thereof in the 
circuit ground over impulse contact isr, Cam I 
of the sequence switch, back contact tc1. The 
operation of the following impulses has been de 
Scribed with reference to Fig. 2. 
At the third impulse of the series, which has 

been taken as an example, all the counting relays 
EC1-EC8 are restored to normal So that the 
stopping relay SQ is now energized in the cir 
cuit from ground, cam ac3, back contacts ec1, 
ecs, ec42 and ecs, relay SQ, battery, to ground. 
Consequently the selector is now stopped. 
The arrangement shown in Fig. 7 is for the 

greater part thereof in accordance With the One 
shown in Fig. 5; the main difference is the man 
ner in which the front contact of each auxiliary 
relay connects the impulse circuit to the Second 
winding of the next counting relay or to the pro 
longed impulse circuit. 
Thus when the to contact is released there is 

no connection between the prolonged impulse 
circuit and the Windings of the counting relayS, 
which prevents the undesired energization of 
counting relays if there Would be ground at One 
of the conductors I, II, IV, VIII for the position 
ing of the counting arrangement, which might 
occur in the arrangement shown in Fig. 5. 
In Fig. 5 the input of a digit over the conduc 

tors I, II, IV and VIII results in the energization 
of two windings when the digit is applied in a 
corresponding energization of register relays. 
The arrangement according to Fig. 8 correspond 
ing also for the greater part With the One shown 
in Fig. 5; the difference consists in the manner 
in which the digit is positioned in the arrange 
Inent by keys, register relays or the like. Change 
over contacts I, II of keys or relays are provided 
and energize the counting relays in correspond 
ing combinations, so that cross connections of 
different counting relays may occur. 
While we have illustrated and described what 

we regard to be the preferred embodiment of our 
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, We claim: 

1. In a relay arrangement for counting elec 
trical impulses, in combination, a normally open 
impusle contact connected to ground; means for 
control of said electrical impulses for closing Said 
impulse contact; a counting relay and an auxiliary 
relay each having a first winding and a Second 
Winding being Wound in opposition to each other 
So as to counteract each other, one end of Said 
first Winding of Said counting relay being con 
nected to One end of said first Winding of Said 
auxiliary relay; a make-before-break contact 
device under control of Said counting relay and 
Connected to the junction of Said first Windings, 
said make-before-break contact device having 
contacts being, respectively, grounded and con 
nected to said impulse contact, said make-before 
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10 
break contact device in the normal position there 
of engaging said contact connected to Said in 
pulse contact; a change-over contact device hav 
ing a first stationary contact, a second Stationary 
contact, and an armature cooperating alternate 
ly with said stationary contacts, Said armature 
being under control of Said auxiliary relay and 
connected to said contact of Said make-before 
break contact device connected to Said impulse 
contact, said stationary contacts of Said change 
over contact device being connected, respective 
ly, to one end of said second Windings of Said 
counting relay and Said auxiliary relay, Said 
armature of said change-Over contact device in 
the normal position thereof engaging Said Sta 
tionary contact connected to Said second winding 
of Said auxiliary relay; and means for Supplying 
a current to the other ends of Said Windings, 
Whereby when said impulse contact is closed a 
first time the impulse energizes Said counting 
relay, said auxiliary relay remaining unenergized 
because said tWo opposing Windings thereof car 
ry current, whereas at the following opening of 
Said impulse contact only one of said windings of 
Said auxiliary relay is energized, thus energiz 
ing Said auxiliary relay, while at the beginning 
of the next impulse said counting relay is released 
and at the end of the next impulse said auxiliary 
relay is released as well thereby returning the 
relay arrangement to the initial position thereof. 

2. In a binary relay arrangement for counting 
electrical impulses, in combination, a normally 
Open impulse contact connected to ground; 
means for control of said electrical impulses for 
closing Said impulse contact; a plurality of co 
Operating with one another in a binary relation 
and stages each including a counting relay and 
an auxiliary relay each having a first winding 
and a Second Winding being Wound in opposition 
to each other So as to counteract each other, one 
end of Said first Winding of said counting relay 
in each Stage being connected to one end of said 
first Winding of Said auxiliary relay in said stage; 
a make-before-break contact device in each stage 
under control of Said counting relay in said stage 
and connected to the junction of said first wind 
ings in Said stage; a first contact and a second 
contact for each of said make-before-break con 
tact devices, said first contact in each stage be 
ing grounded and said second contact being con 
nected in the first of Said stages to said impulse 
contact and in the other stages, respectively, to 
the preceding stage; said make-before-break 
contact device in the normal position thereof 
engaging, respectively, in said first of said stages 
Said contacts connected to said impulse contact 
and in Said other stages said contacts connected 
to the preceding stage; a change-over contact 
device in each of said stages having a first sta 
tionary contact, a second stationary contact, and 
an armature cooperating alternately with said 
stationary contacts, said armature being under 
control of Said auxiliary relay in said stage and 
Connected to Said Second contact of said nake 
before-break contact device in said stage, said 
stationary contacts of each of said change-over 
contact devices being connected, respectively, to 
One end of Said second windings of said counting 
relay and Said auxiliary relay in said stage, said 
armature of Said change-over contact devices in 
the normal position thereof engaging, respective 
ly, Said stationary contacts connected to said 
Second Windings of Said auxiliary relays; and 
means for Supplying a current to the other ends 
of Said Windings whereby said counting relay of 
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said first stage is energized during every odd in 
pulse, said counting relay of said second stage is 
energized during every consecutive two impulses 
starting with the second, sixth, tenth, etc., in 
pulses, said relay (if any) of said third stage 
is energized during four consecutive impulses 
starting at the fourth and twelfth inpulses, etc., 
and said auxiliary relays of each of Said Stages 
are energized, respectively, approximately a half 
impulse after said counting relays associated 
therewith. 

3. In a binary relay arrangement for counting 
electrical impulses in a communication System, 
in combination, a normally open impulse contact 
connected to ground; means for control of Said 
electrical impulses for closing said impulse Con 
tact; four stages cooperating with One another 
in a binary relation and each including a count 
ing relay and an auxiliary relay each having a 
first winding and a second winding being Wound 
in opposition to each other So as to Counteract 
beach other, One end of said first winding of Said 
counting relay in each stage being connected to 
one end of said first winding of said auxiliary 
relay in said stage; a make-before-break contact 
device in each stage under control of Said count 
ing relay in said stage and connected to the 
junction of said first windings in Said stage; a 
first contact and a second contact for each of 
said make-before-break contact devices, said first 
contact in each stage being grounded and Said 
second contact being connected in the first of Said 
stages to said impulse contact and in the other 
stages, respectively, to said Second Winding of 
Said counting relay of the preceding Stage, Said 
make-before-break contact devices in normal po 
sition engaging, respectively, in Said first stage 
said contact connected to said impulse contact 
and in said other stages Said contacts connected 
to said Second Winding of Said Counting relay of 
the preceding stage; a change-Over contact de 

12 
Vice in each of Said four stages, Said change-Over 
contact device having a first stationary contact, 
a second stationary contact, and an armaature 
cooperating alternately with Said stationary con 

5 tacts, said armature being under the control, of 
said auxiliary relay in Said stage and COranected 
to said second contact of said make-before-break 
contact device in said Stage, Said stationary coal 
tacts of each of said change-Over contact de 
vices being connected, respectively, to one end 
of Said second Winding of Said Counting relay and 
Said auxiliary relay in said stage, Said armatures 
of Said change-Over contact devices in normal 
position engaging, respectively, said stationary 

l3 contacts connected to said second winding of 
said auxiliary relayS; and means for Supplying 
a current to the other ends of said windings 
Whereby said counting relay of Said first stage 
is energized during every odd impulse, Said 
‘Counting relay of Said Second Stage is energized 
during every consecutive two impulses starting 
at the Second, sixth, tenth, and fourteenth in 
pulses, Said Counting relay of Said third Stage is 
energized during every four consecutive impulses 
Starting at the fourth and twelfth impulses, and 
said counting relay of said fourth stage is ener 
gized during eight consecutive impulses starting 
at the eighth impulse, Said auxiliary relays of 
teach of said stages being energized, respectively, 

30 approximately a half impulse after Said countilag 
relays aSSociated thereWith. 

ROELOF W. M. OBERWAN. 
ANTGNIE SNIJDERS. 

O 

20 

25 

35 Refere:aces Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1093,147 Reeves -----------... Apr. 14, 1914 

40 1,105,492 Clement -----------. July 28, 1914 
1,141,352 McBerty ----------- June 1, 1915 


