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2 Claims.

The present invention relates to. a registering’

device and in particular to a register-sender for
telephone systems. L

The purpose of the invention is to register
switching critera, for example digits to be trans-
mitted, and subsequently. to transmit them, this
being realized in that the switching .criterion is
taken up by a condenser, the number of switch-
ing operations required being determined by the
application of potential up to 2 definite limiting
value. : - N RER E |
. A further characteristic of the invention re-
sides in that the striking potential of .a glow
Jamp serves to mark the limiting potential, .

An embodiment of the invention is represent-
ed in the drawing. The invention is not lim-
ited to this embodiment. Only . those details
which are necessary for the comprehension of
the invention have been shown. o

The embodiment represents a sender switch
which is provided with. a condenser for each
digit, the condensers being charged to a poten-
tial by depressing a. digit key, the potential cor-
responding to the key depressed. .If, for exam-
ple, the key 6 is depressed the _potential only
becomes sufficiently .high for the glow lamp to
strike . after six .impulses. (For gradually.in-
creasing the charging potential a rotary switch
is used according to the invention. Naturally
relays could alternatively be used for this pur-
pose.) . .

The rotary switch with the rotary magnet Dl
serves to connect up the individual condensers
K1 to K6, while the rotary switch having. the
rotary magnet D2 serves. to connect the. addi-
tional potential in stages. The additional po-
tential is. supplied from an auxiliary:condenser
Kh. The glow.lamp is indicated by the ref-
erence Gi. . Lo oo

For controlling the metering switch a single
row of keys is provided. The. individual keys
are transitorily depressed in succession by the
party operating the device. During the transi-
tory depression of the keys the corresponding
condenser is charged with a definite potential so
that the potential corresponds to. the particular
key depressed. o S
~ The arrangement operates therefore in the
following way: e

Each time one of the keys Tl to Ti0 is de-
pressed the key X is also depressed. automat-
ically. Through the closing of this key the fol-
lowing circuit for relay T is. completed: earth,
battery, the winding of relay T, contacts 10a.
i{s, key X, earth. In this circuit relay T ener-

(C1. 177—380) -

10

gizes. Through the closing of. contacts 12¢ and
13t current is applied to the resistance Wi to
W10, If now the first key to be depressed is
the key Tl the condenser Ki which corresponds
to the first level is charged in the following cir-
cuit: earth, battery, contact 12¢, key Ti, lead 13,
contact, 14, wiper 1dl of the rotary switch DI
in position 0, condenser K, contact i15u, earth.
Through the closing of contact 16¢ a circuit.is
completed for the upper winding of.relay A. The
following circuit for the rotary magnet DI of the
rotary switch is.completed through the closing

" of contacts 17a and 18t: earth, batlery, rotary
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magnet DI, contacts 1Ta, 18¢, earth. The switch
DI consequently takes a step forward so that
its wiper Idl has now passed from contact 0
to contact 1. . Through the opening of contact {0
and the closing of contact. 19a, relay T is dis-
connected. Relay .T. releases and by apening
contact 18£ the circuit for DI is opened, again.
Relay A holds up although. contact 16Z has opened
so long .as the key X remains depressed. The
locking circuit for relay A is. as follows: earth,
battery, the upper winding of relay A, key AnT,
key AT, (the purpose of these keys will be de-
scribed’ later), contacts 19a, fis, key X, earth.
Since the key X is still depressed during the

‘step taken by the switch the potential destined

for condenser K! must be prevented from. oper=
ating on the condenser K2. ~This is provided
for in that contact 14a in the lead 13 is open
during the step.. The switch. Df now . stands
therefore with its wiper 1dl on the first con-
tact of its contact bank and thus connects un
the condenser K2 which is provided, for the
second level. If now a key T6 is depressed con-
denser K2 is charged to a corresponding  poten-
tial, While on the depression of the key 'TI
charge took place at a potential of, for ex-
ample, —60 volts, after the depression of the
key T6 a potential of —30 volts is applied fo
the condenser K2. The potential applied by the
different keys varies from key to key. by 6

" volts. . At the same time as key T6 is depressed

the Key X will close again so that the opera-
tions already described are répeated, i. e., the
switch D{ takes a further step under the action
of contact. 17a and I8¢ so that now wiper fdat
stands on contact 2 of the contact bank and

is. connected by condenser K3. This condenser
is now similarly charged by the depression of
any other key in the single keyset provided.
These operations are continued as many. times
as there are digits in the subscriber’s number
to be transmitted. It will be assumed that 6
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digits are to be transmitted. Thus the con-
denser K6 is the last to be charged i. e. wiper
Idl of the rotary switch DI occupies position
5. The person operating the impulse sender
can thus transitorily depress in succession the
keys in the key strip in accordance with the
digits to be transmitted and the digits are then
registered by the aid of the condensers KI to
K6 so that the transmission can commence. The
switch DI which serves to connect the individ=

10

ually charged condensers Ki to K6 now has its .

wiper 2dl on contact 6 in the contact bank.
The following circuit for relay S is now closed:

earth, battery, winding of relay S, contact 30a, .

contact 6 in the bank of wiper 2dI, key AT
and earth. In this circuit relay S energizes and
closes its contact 31s and thus locks up. Through
the opening of contact 32s and the closing’ of
contact 38s the following circuit is completed
for relay J; earth, battery, the upper winding
of relay J, lead 36, contact 33s and earth. Re-
lay - J  energizes in this circuit. Through the
closing of contact.37j the rotary magnet D2 of
the switch D2 is subjected to current. Wiper
442 takes a step forward and passes to posi~
tion. I in its contact bank. Since now relay T
has released the functions of contacts 12¢ and
13t are taken over by contacts 40s and Als,
The auxiliary condenser K7 is charged in the
following circuit: earth, battery, resistance
WI—W3.lead 42, wiper 4d2, the contact 43u,
auxiliary condenser K, contact 44u and earth.
The auxiliary- condenser Kh is charged at.6
volts in this circuit in dependence .upon - resist-
ance Wi0.. On the energizing of relay J more-
-over contact 50j was closed and thus a circiit
was-completed for relay O. Relay O .closes. its
contact §lo and thus completes a circuit for the
lower winding of relay A.. Relay A closes its
contact 52¢ in the circuit for relay U.. Since
relay A closes its contact 53a the upper wind-
ing -of relay J is short-circuited and this relay
makes the delayed release. Since contact 52a
is closed the closing of contact 547 completes
a circuit for relay U. The circuits described pass
to earth over contact 33s; relay U opens. its con-
tact 15u and closes its contact §5u. Moreover
contact 43w is opened .and contact 56u- closes.
Finally contact 44z is opened and contact
5Tz closes. Since through the closing of .con-
tacts 56u and 5Tu both condensers, in .this
case Kl and the. auxiliary: condenser Kh, are
connected in-series, the potential is sufficient to
cause the discharge tube Gi to strike.  Accord-
ing to the embodiment the striking potential of
the. discharge tube Gi is 126 volts. Through
the connection in series of the condenser KI
which in this case has been charged to a poten-
tial of -60 volts through the depression of the
key T1 and the auxiliary condenser Kk which
has a potential of .6 volts and including the po-
tential of the battery at the discharge tiube of
60 volts. the -potential of 126 volts is reached.
The discharge circuit is over contact 55u and
wiper Idl in position- 6 to earth. In this. case
therefore the striking potential of the discharge
tube is reached after one step of the switch D2
and relay P energizes over its upper winding
in series -with the glow lamp and thus termi-
nates the transmission of impulses by opening
contact 60p-in the sending .circuit. Since the
key ‘T1 was depressed .only one impulse had to
be transmitted over the lead 6l. Through the
_energizing of relay O the contact 620 was closed
once. - .
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Instead of the discharge tube a different device
can be provided having the effect of causing
the relay P controlling the impulse transmission
to energize at a given potential. For example,
a so-called lightning arrestor can be provided
also the arrangement can be made to operate
so that relay P did not energize but release.

Through the energizing of relay P contact
63p is also closed; thereby the lower winding
of relay P is connected in the following circuit:

. earth, battery, lower winding of relay P, contact

63p, wiper 3d2, of the switch D2 and earth. In
this circuit relay P holds up. Relay S is con-
sequently made independent of contact 30a. If,
for example, switch D! has reached position 6
and the key depressed has not yet been released
relay S would energize and the transmission of
impulse trains would commence. In order to
prevent this it is made necessary for relay A
to release and to close contact 30a after the
release-of  the key last depressed before relay S
energizes. Since contact 30a opens and closes
continuously on the impulsing it. is shunted by
contact 3lsof relay 8. . . . . )

The relay group J, O and. A operates inean-
while in the manner deéseribed so that the
switch D2 is brought to the rest position over
contact 374. The homing period of the switch
D2 provides sufficient time bétween the impulse
trains transmitted for the hecessary. switching
operations to take place at the switches to be
set by the impulsing trains. Since wiper 4d2
in the zero position of switch D2 .is connected
to earth the condenser Kh in the. event of its
having a residual potential, is discharged in
order .to be ready in a discharged state for.the
next charging operation. When the switch D2
executes the last step its wiper 1d2 earths the
last rotary contact and thus closes s circuit for
the rotary magnet Di, since contact 10s is closed,

- 50 that the associated switches make one step
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and pass into position 7. :
. In spite of wiper. 2d1. being now in position 1
relay S remains energized. Wiper 3d2 of switch
D2 has passed away from its continuous contact
bank and has returned to.the rest position con-
sequently relay. P is deenergized and contact 60p
in the impulsing circuit has again cloged. Mean-
while the relay group J, O, A has operated again.
The. closing of contact 620 which lies in the
impulsing circuit cannot be effective however so
long as contact 60p is open. . Since now contact
60p is closed the impulses proceeding from this
relay group are again operative.. The switch
D2 is advanced. The second digit to be trans-
mitted is the digit 6 i. e. the key 'T6 has been
depressed. 'The condenser K2 was thus charged
at —30 volts.. In order now to reach the strik-
Ing potential of the discharge tube Gi (126 volts)
it is necessary to apply 6 volts six: times to the
auxiliary. condenser Kh. Relay U has operated
at each step of the switch D2 and has operated
its contacts as above described. Tt is thus de-
termined on the individual steps ‘whether the
potential produced by the connection in series
of the condenser K2 and K% is suffclent to
strike the discharge tube. This striking poten-
tial is, however, only reached when the wiper 4d2
has reached position 6 in it contact bank,
Meanwhile impulses are transmitted over contact
620 until in position § of the switch D2 relay
P. energizes- as already explained and locks up
and at contact 60p disconnects the impulse cir-
cuit to terminate the impulse transmission. The
switch D2 then restores to its original position
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thereby providing the time necessary between
the transmission of impulse trains and whereby
relay P again releases for the purpose of influ-
encing the next impulse train to be transmitted.

The other digits are transmitted in the same
way. The case will now be described in which
the last digit is the digit 10. In this case the
condenser K6 is charged in dependence upon the
key T10 which has been depressed, to a poten-
tial of 6 volts. In this case the switch D2 must
execute 10 steps in order to impart an additional
potential of 10 times 6 volts—60 to the auxiliary
condenser K7 so that again the striking potential
of 126 volts is connected to the discharge tube
whereupon ten impulses are transmitted.

The arrangement thus operates so that an ad-
ditional six volts is connected up on each suc-
cessive step and that during each step one im-
pulse is transmitted. It could also be arranged
that through this successive application of aux-
iliary potential a particular position of the
switch D2 is reached and from this position a
corresponding number of impulses could thus
be transmitted i. e. so that the transmission of
impulses should remain dependent upon the sue-
cessive application of additional potential but
would not take place simultaneously with the ap-
plication of potential.

Furthermore the system could be so arranged
that a plurality of condensers and auxiliary con-
densers are provided which when charging are
connhected in parallel and when discharging are
connected in series whereby higher potential
stages could be used. The arrangement could,
of course, also be reversed so that on charging
the condensers are connected in series and on
discharging in parallel.

For the case in which the impulses to be trans-
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mitted do not have the same number of digits -

as frequently occurs in telephone. systems it is
arranged that the digits registered can be trans-
mitted after less than six digits have been so reg-
istered. Assuming that in the present case only
one digit, for example the digit 1, is to be trans-
mitted the rotary switch DI must be brought in-
to the sending position after the reception of one
digit. This is able to be effected by the depres-
sion of the key AnT. Through the depression of
this key relay T energizes and together with re-
lay A, the two relays acting as an inferrupter,
brings the rotary switch to position 6 in which
relay S energizes and disconnects relays A and
T at contact fis. In position 6 the same oper=
ations occur as already described when the
switch D2 was brought to position 6. In the
present case the switch D2 is restored to normal
by depressing the key AT. Relay S releases and
the homing circuit for D2 is closed over contact
32s. Moreover over key AT when depressed the
following circuit for relay T is completed: earth,
battery, relay T, contacts i8a and 1is, key AT,
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wiper 5di of switch DI and earth. In this cir- .
cuit relay T energizes and since the key AT is
opened in the circuit for A operates it together
with the relay A as an automatic interrupter
until the wiper 5d! of the switch Di has passed
away from its continuous contact bank., -

For the case in which for any reason, for ex-
ample through being knocked, the switch D2 is
moved off normal a homing circuit is set up over
the lower winding of relay J which passes over
wiper 2d2, contact 32s and a contact 80d2 of the
switeh D2.

In order to bring the switch DI to rest in such
a case the key AT has to be depressed. ’

What is claimed is: :

1. In combination, two condensers, means for
placing a variable charge upon one of the con-
densers, a charging circuit for the other con-
denser, a discharge path for said two condensers,
means for connecting the other condenser alter-
nately to said charging circuit,and to said dis-
charge path, said last means effective to discon-
nect said other condenser from said charging
circuit whenever it is connected to said discharge
path and to disconnect said other condenser from
said discharge path whenever it is connected to
said charging -circuit, means in said charging
circuit for increasing the charge upon said other
condenser by a predetermined increment each
time same is connected to said charging circuit,
thereby to raise the potential of said other con-
denser in substantially uniform steps, and a de-
vice in said discharge circuit operated when the
charge upon said other condenser reaches an
amount dependent upon the charge upon said
one condenser, )

2. In a register in which a digit is recorded as
a quantity of charge on a register condenser,
means for determining the value of the recorded
digit comprising, a testing condenser, a charging
circuit for said testing condenser, means for con-
necting said testing condenser alternately in said
charging circuit and in series with said register
condenser, means for altering the potential of
said charging circuit between successive connec-

‘tions of said testing condenser therein, said last

means operated repeatedly in synchronism with
said connecting means and effective to change
the potential of said charging ecircuit progres-
sively in substantially uniform increments,
whereby the successive connections of said test=
ing condenser in said charging circuit vary the
potential of said testing condenser in substan-
tially uniform steps, the number of steps re-
quired to cause the effective total potential of
said two condensers to arrive at a predeter-
mined value being a measure of the charge on
said register condenser and hence characteristic
of the digit recorded.
: FRITZ WOLF.




