
H. TÖPFER 2,250,735 
TELEPHONE SYSTEM 

July 29, 1941. 

2. Sheets-Sheet Filed Feb. 3, 1938 

? ?? ?? 

  



2,250,735 H. TÖPFER 
TELEPHONE SYSTEM 

Filed Feb. 3 

July 29, 1941. 

2 Sheets-Sheet 2 1938 

-Ny 
! (Mill8 

9 G 7 8 Z. ? SN 

n04 
| 0 

INVENTOR. 
HERBERT TBPFER 

  

  

  

  



Patented July 29, 1941 2,250,735 

UNITED STATES PATENT OFFICE 
2,250,735 

TELEPHONE SYSTEM 
Herbert Töpfer, Berlin-Siemensstadt, Germany, 
assignor to Siemens & Halske Aktiengesell 
schaft, Wernerwerk, Siemensstadt, near Berlin, Germany 

Application February 3, 1938, Serial No. 188,402. 
in Germany February 24, 1937 
18 Claims. (Cl. 179-7.1) 

The present invention relates to a circuit ar 
rangement for metering variously rated calls in 
remote communication Systems and more es 
pecially telephone systems in which the meter 
ing impulses are registered and are Subsequent 
ly transmitted to the meter of the calling sta 
tion by the restoration to normal of the register 
ing member. 

It aims at fulfilling all the possible tariff re 
quirements while considerably simplifying the 
devices necessary for determining the magnitude 
of the fee to be charged and for transmitting 
the corresponding number of metering impulses 
and achieves this in that a controlling device 
under the action of a time switch is selected in 15 vanced by a definite amount at definite intervals dependence upon the device Set in accordance 
with the value of the call and brings the regis 
tering member under the influence of One par 
ticular impulse sending device of a plurality of 
such devices at definite intervals of time so that 20 
this device is advanced by an amount corre 
sponding to the fee to be charged for this in 
terval of time. 
By the arrangement according to the inven 

tion it is possible to construct the fee register 
as a simple device having only one mechanical 
contact. Furthermore, the arrangement accord 
ing to the invention enables the drive for the 
register to be common to a plurality of meter 
ing impulse transmitters and in fact for the 
Whole exchange. 
Embodiments of the invention are represented 

in the drawings. Fig. 1 shows, by means of a 
conventional circuit diagram, metering control 
equipment situated at the exchange, and Fig. 2 
illustrates one modification of this equipment. 
The principal components of the arrangem1ent 

in Fig. 1 are as follows: 
(1) Zone switch DM1 

The Zone Switch DM is set by the impulses 
transmitted by the calling subscriber after the 
manner of a discriminator SWitch. For the sake 
of simplicity it will be assumed that the value 
of the call is determined by one digit and that 
this digit is taken up by the zone switch which 
is shown as a simple rotary switch. By means 
of the wiper dim: which is set on a particular 
contact by the characterizing digit transmitted 
devices are connected up which control a fur 
ther device for calculating the fee in accordance 
with the value of the call. 

(2) The tariff cams 
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of tariff cams TS and TS2 Which are shown 
in Fig. 1. Each of these cams represents a par 
ticular zone. These cams possess a definite shape 
in accordance with the Zone in that they are 
provided with projections or similar contact 
members having a definite orientation. The 
cams serve to influence a member determining 
the number of metering impulses to be trans 
mitted, by a determined amount at definite times. 

(3) The fee register GS 
The fee register GS serves to determine the 

number of metering impulses to be transmitted. 
It is controlled by the tariff cam corresponding 
to the Zone in question for each call and is ad 

of time during the course of the call. At the end 
of the call the fee register is restored by steps 
into the rest position and transmits one meter 
ing impulse for each step. 

(4) The impulse sender NS 
At the bottom of the drawing a group of can 

discs are shown mounted on the same shaft and 
rotating once for example every 10 Seconds. 
The tariff can selected determines which of the 
impulse Senders NSl to NS6 is to transmit im 
pulses for advancing the fee register during the 
individual time units. Every 10 Seconds the im 
pulse sender NSO completes a circuit for the 

30, magnet of the tariff disc. So this is advanced in 

35 lay Cenergizes. Over lead C. 

steps at intervals of 10 seconds. 
The mode of . Operation of the arrangement 

shown in Fig. I will now be described in de 
tail. When the metering repeater is seized re 

It closes its contact 
i2c and thus completes the following circuit for 
the winding of the slow-acting relay R.: earth, 
contacts f2C, 6) and 3g, wiper dim, in the 
rest position, the Winding of relay R., battery and 

40 earth. Relay R closes its contact 9r and thereby 
prepares the impulse circuit for magnet DM of 
the Zone Switch. When now the subscriber 
transmits the digit which determines the value 
of the call relay A, becomes energized impul 

45 sively over the speaking lead a and contact 2g. 
Through the opening of contact Ta the short 
circuit Which previously existed across the Wind 
ing of relay W is broken and this relay is switched 
On by the closing of contact. 8d.: earth, contact 

50 8a, the winding of relay W, resistance Wi2, bat 
tery and earth. Since it can only be deener 
gized by short-circuiting at contact Ta relay W 
makes a delayed release. The brief interrup 
tions at contact 8a during the impulsing do not 

On a Common shaft are arranged a plurality 55 therefore suffice to cause the relay to release. Re 
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lay W therefore maintains its contacts operated 
throughout the whole duration of the impulsing. 
At contact 4 the upper speaking lead is broken 
so as to prevent distortion during the transmis 
sion of the impulses which are extended over 
the upper speaking lead to the Succeeding Con 
necting devices over contact 5a. Through the 
impulsive closing of contact Oa, the Zone Switch 
dm is set in accordance with the impulses trans 
mitted: earth, contacts 9r and 10a, magnet DM, 
battery and earth. During the impulsing relay 
R remains energized in the following locking 
circuit: earth, contacts 2c, 15 and Tr, the 
winding of relay R., battery and earth. The 
Wiper dim of the ZOne SWitch is brought to a 
particular position corresponding to the impulse 
transmitted. It Will be assumed in the present 
case that it is set on the first contact in its 
contact bank. On the transmission of the im 
pulse train characterizing the value of the call, 
contact a remains closed for a longer period 
So that relay W has the opportunity of releasing. 
Through the opening of contact 5) the locking 
circuit of relay R is broken. Since now contact 

r is open relay R is prevented from being op 
erated during the transmission of the following 
impulse trains. The latter are transmitted to 
the Succeeding connecting device by contact 5a 
in the same Way. 
When the connection to the Wanted Subscriber 

is established and the latter replies, relay G is 
energized in the metering repeater by the appli 
cation of battery potential to the lower speaking 
lead. Through the opening of contact 2g the 
impulse relay A is disconnected from the upper 
Speaking lead and by the closing of contact 3g 
the Winding of relay F and earth potential is 
Connected to the upper speaking lead. Relay F 
is energized on the termination of the call When 
battery potential is connected in the known way 
to the upper speaking lead, through the replace 
ment of the calling subscriber's receiver. 
Through the closing of contact 20g the magnet 
MTS is brought under influence of the 10 Sec 
Onds Switch by way of contact 3f. The magnet 
MTS Serves to advance a Series of tariff cans 
mounted on a shaft of which cams only two TS 
and TS2 are shown. Since it was assumed that 
the Zone switch was standing on the first con 
tact cam TS is accordingly connected and now 
decides the number of metering impulses to be 
transmitted. The 10 seconds contact which is 
controlled by the cam disc NSO is mounted to 
gether with a plurality of differently shaped 
can discs of which only the discs NS and NS6 
are shown on a shaft driven continuously at 
such a Velocity that it executes a complete ro 
tation in 10 Seconds. Only One of these im 
pulse sending devices need be provided per 
exchange. 
The tariff cams are constructed in a particu 

lar manner according to the Zone which they 
represent. They possess projections arranged 
in various successions and at various distances 
from their centers, which Operate on particular 
contact springs. The tariff cam TS, for ex 
ample, posSesses two different groups of pro 
jections, namely NK, and NK2. The projec 
tions NK2 all lie on the same radius which is 
smaller than that on which are disposed the 
projections NKi. 
When the can NSO closes the 10 seconds con 

tact for the first time the following circuit is 
established for the magnet MTS: earth, 10 Sec 
onds contact, contacts 30f, 20g, magnet MTS, 
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battery and earth. The tariff disc is therefore 
advanced one step. No other SWitching opera 
tions take place at the moment because the cam 
NK only engages with its associated contact 
spring 8ka, after a definite period, the “period 
of grace.' For example this takes place after 
the second closing of the 10 seconds contact, 
i. e., after a minimum time of 10 seconds or a 
maximum time of 20 seconds. The contact 8ka 
is closed for 10 seconds by the cam NK on 
the tariff disc TS. In consequence the cam 
disc NS3 is connected up and now transmits 
3 impulses to the magnet TV through the triple 
closing and opening of contact 33: earth, Con 
tact 33, contact 18lca closed by cam NK, con 
tact in the contact bank of the Zone switch, 
wiper dim, contact 4g, magnet TV, battery 
and earth. The magnet TV serves to advance 
the fee register GS in the present case during 
the operation of contact Ska by an amount 
determined by the cam disc NS3, namely by 3 
steps. On the next closing of the 10 Seconds 
contact, the magnet MTS receives a further 
stepping impulse so that the tariff disc is ad 
vanced a further step. The cam NK is now no 
longer in engagement with the contact spring 
38ka, so that for the moment no further influ 
encing of the stepping magnet TV and thus no 
further advance of the fee register GS takes 
place. The tariff disc is so constructed that it 
is advanced by an angular displacement indi 
cated by the drawing after the expiry of each 
minute. Only after the call has lasted for 3 
minutes do the further switching operations 
take place. After the expiry of the 3 minutes 
a cam, in the first place cam NK2, becomes 
operative. It closes contact 9kb and thus 
switches on the cam disc NS. The associated 
contact is closed once during the operation of 
contact 9kb so that the stepping magnet TW 
now receives an impulse over the following path: 
earth, contact , contact spring 9kb Operated 
by the first can NK2, contact in the bank 
of the zone switch, wiper din, contact 4g step 
ping magnet TV, battery and earth. The fee 
register GS is thus advanced a further step. No 
further advancement of the fee register takes 
place until the expiry of the fourth minute. Then 
the contact spring 9 kb is influenced, this time 
by the second can NK2 whereby the cam disc 
NS is connected up again and by influencing 
the stepping magnet TV once advances the fee 
register GS a further step. As may be seen di 
rectly from the drawing after the expiry of 
every further minute the contact 9kb is closed 
by a cam NK2 so that after the expiry of every 
minute the fee register is advanced by One step. 
When the calling subscriber terminates the 

call by replacing his receiver battery potential 
is applied to the upper speaking lead in the pre 
ceding connecting device in the known Way and 
relay F is energized over contact 3g. Through 
the opening of contact 30f, the 10 seconds con 
tact is disconnected. Through the closing of 
contact 27f the following circuit is set up for the 
relay Z, which transmits the metering impulses: 
earth, contact 29gs (mechanical contact of the 
fee indicator which is closed as long as the latter 
is off-normal) contact 28tr (a contact of the 
magnet TR which restores the fee register from 
the position which it has assumed back to nor 
mal), contact 27 f, the winding of relay Z, bat 
tery and earth. Through the closing of contact 
a battery potential is applied to the lower Speak 
ing lead over resistance Wil, whereby a metering 
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communication system, including a register hav 
ing, a normal position, a plurality of driving elle 
ments for said register, time controlled means 
operating during a call to render different ones 
of Said driving elements effective at intervals 
in a predetermined sequence, the distance Said 
register has been driven from its normal posi 
tion at the termination of the call thereby de 
pending in part upon the duration of the call, 
said register restored to its normal position after 
the termination of a call, an impulse generator 
for transmitting call charging impulses while the 
register is being restored to said normal position, 
and means operated by Said register upon its 
arrival at Said normal position for rendering Said 
last means ineffective. 

6. A call charging arrangement for use in a 
communication system in which calls may be 
extended over connections of different values, 
including a register, a plurality of register con 
trolling elements adapted to control Said register 
in different manners, and a plurality of movable 
members, the different members corresponding 
respectively to connections of different values, 
each member rendered effective only when a 
Call is extended over a connection of the Value 
to which that member corresponds and moved 
Continually during said call to cause different 
predetermined ones of said elements to control 
said register at predetermined times throughout 
the call. 

7. A call charging arrangement as claimed in 
claim 6, wherein the different members first ren 
der different elements effective thereby initially 
to control the register differently in accordance 
With the Walue of the Connection Over Which the 
call is extended. 

8. A call charging arrangement as claimed in 
claim 6, wherein the different members first ren 
der different elements effective thereby initially 
to control the register differently in accordance 
with the value of the connection over which the 
call is extended, and wherein each member there 
after renders effective at intervals an element 
different from the first element rendered effec 
tive by that member thereby to control the reg 
ister in accordance With the duration of the 
Call. 

9. A call charging arrangement as claimed in 
claim 6, wherein the different members first ren 
der different elements effective thereby initially 
to control the register differently in accordance 
with the value of the connection over Which the 
call is extended, and wherein each member there 
after renders effective at intervals in a prede 
termined sequence a plurality of elements differ 
ent from the first element rendered effective by 
that member thereby to control the register in 
accordance with the duration of the call. 

10. A call charging arrangement for use in a 
communication system in which calls may be 
extended over connections of different values, 
including a plurality of movable members each 
corresponding to a connection of a particular 
value and rendered effective When, a call is ex 
tended over a connection of that value, an im 
pulse operable register, and a plurality of im 
pulse generators each capable of being rendered 
effective by one or more of said members there 
by to control said register, that member which is 
rendered effective moving continually in one di 
rection during the call and rendering different 
ones of the generators effective to control the 
register at predetermined intervals of time and 
in a predetermined sequence, 
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2,250,735 
11. A call charging arrangement for use in 

a communication System in which calls may be 
extended over connections of different Values, 
including a register, a plurality of register con 
trolling elements adapted to control Said regis 
ter in different manners, and a time controlled 
member operating continually during a call and, 
in accordance With a prearranged plan, at times 
rendering different ones of said elements effec 
tive to control said register, said member hav 
ing a plurality of Said prearranged plans a par 
ticular One of which is rendered effective in ac 
cordance with the value of the connection Over 
which said call is extended. 

12. A call charging arrangement for use in a 
communication system in which calls may be 
extended over connections of different values, in 
cluding a register, a plurality or registers con 
trolling elements adapted to control said register 
in different manners, a time controlled member 
moving continually during a call, a plurality of 
series of projections carried by said member, 
each series comprising one or more projections 
moved in a particular path by said member, 
means situated in the path of each series and 
controlled by the projections of that series to 
at times render a particular one of the register 
controlling elements effective to control the reg 
ister, and means controlled in accordance With 
the value of the connection over which said 
call is extended for rendering only certain pre 
determined ones of said series effective. 

13. A call charging arrangement as claimed 
in claim 12, Wherein one or more of said register 
controlling elements is rendered effective under 
control of more than one series of projections. 

14. A call charging arrangement for use in a 
communication System in which calls may be 
extended over connections of different values, 
including a register having a normal position, 
a plurality of driving elements for moving said 
register in a particular direction but adapted 
to control the register in different manners, a 
plurality of movable members, the different 
members corresponding to connections of differ 
ent values, each member rendered effective when 
a call is extended over a connection of the value 
to which that member corresponds and moved 
Continually during said call to cause predeter 
mined ones of said driving elements to control 
Said register at predetermined times throughout 
the Call, means effective after the call has been 
terminated for moving said register in the op 
posite direction and for transmitting call charg 
ing impulses at the same time, and means oper 
ated by said register upon its arrival at said 
normal position for rendering said last means 
ineffective. 

15. A call charging arrangement for use in a 
Communication system in which calls may be 
extended over connections of different values, 
including a register having a normal position, a 
plurality of driving elements for moving said 
register away from its normal position, different 
Ones of the elements adapted to control the reg 
ister in different manners, a time controlled 
member operating continually during a call and, 
in accordance with a predetermined program, 
rendering different ones of said driving elements 
effective to control said register, said member 
having a plurality of said predetermined pro 
grams a particular one of which is rendered 
effective in accordance with the value of the 
connection over which said call is extended, 
means for restoring said register to its normal 
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position after the call has been terminated, and 
call charging means controlled by said register 
during its restoration to said normal position. 

16. A call charging arrangement for use in a 
communication system in which calls may be 
extended over connections of different values, 
including time controlled means, movable means 
initially set in dependence upon the value of a 
connection and thereafter moved from the in 
itial setting under control of said first means 
during a call over the connection, a register, and 
a plurality of register controlling elements 
adapted to control said register in different man 
ners, different ones of said elements rendered 
effective by said movable means at intervals 
throughout said call in a sequence predetermined 
by the initial setting of said movable means. 

17. A call charging arrangement for use in a 
communication System in which calls may be 
extended over connections of different values, 
including a register, a plurality of register con 
trolling elements adapted to control said register 
in different manners, a movable allotting mem 
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ber determining which, if any, of the register 
controlling elements shall be effective, means 
operated in accordance with the value of a con 
nection, said allotting member thereupon moved 
under control of said last means to an initial 
position determined by the value of Said con 
nection, said last means thereafter operated as 
a timing means to move said allotting member 
step-by-step from said initial position during 
a call over said connection, various Ones of said 
register controlling elements being rendered ef 
fective in a predetermined sequence by said 
allotting member as it occupies various positions. 

18. A call charging arrangement as claimed 
in claim 17, wherein the first register controlling 
element rendered effective by the allotting mem 
ber is different for different initial positions of 
the member, whereby the register is initially con 
trolled in different manners in accordance with 
the value of the connection over which the call 
iš extended. 
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