
May 22, 1956 K. HAGENHAUS 2,747,023 
MARKER IMPULSE GENERATOR FOR SIGNALLING SYSTEMS 

Filed July 30, l952 2. Sheets-Sheet l 

C 

Shi 
N 

N 

S 
RN 

s 
Sh 

s 
S 

| | 
S. 

ZZzz/ez/2> 
/222zz 267e/zéz Zaas, 

  



May 22, 1956 K, HAGENHAUS 2,747,023 
MARKER IMPULSE GENERATOR FOR SIGNALLING SYSTEMS 

Filed July 30, l952 2. Sheets-Sheet 2 

w N N s QS 

. . . TC. ... it is TTC- s 
R 

a 
: N Q 

S. 
s Q 

s N 
s Si SS 

Omar as no - 

EH ------- 
-- a-a-a- S. 

------- S 
va 

t s 
& 

w 

TTC. s 

: - 

is) 
INS 

(SS 
I I 

------ Q 
s N s ------S is 

in S S & Zzzézz277 
A2a2z u?/26/27z7ézza. 

% /774-- a 

  



United States Patent Office 
wwszekastaarseasestratasarasaacsardare SaMes 

2,747,023 
Fatented May 22, 1956 

1. 

2,747,023 
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13 (ciairias. (C. 79-43) 

This invention is concerned with an impulse generator 
for producing successive current inpulses serving as 
riharker impulses in a signalling system, for example, in a 
telephone system. 
One of the objects of the invention is to provide a 

marker impulse generator device which has a relatively : 
small number of circuit closure or switching means as 
compared with the number of outlets serving for the 
utilization of the marker impulses produced. 

This object is realized by the coordinate cooperation 
of successively operable circuit closure or switching 
means combined in a first group, which are repeatedly 
operable in a certain time sequence, with a second group 
of circuit closure or switching means which are succes 
sively operated, each during a cycle of operation of the 
means of the first group, for the purpose of connecting 
potentials to outlets or impulse receiving terminals serv 
ing for receiving the corresponding marked impulses. 
The circuit closure or switching means may be con 
tacts or electric tubes. A coincidence circuit may be 
connected with each impulse receiving terminal compris 
ing, for example, a rectifier, for producing an impulse at 
the corresponding terminal upon coincident actuation of 
the Switching means in said first and said second groups. 
Two examples of the invention are diagrammatically 

illustrated in the accompanying drawings, Figs 1 and 2. 
The inpuise generator illustrated in Fig. 1 comprises 

a first group of contacts P1 . . . P23, only four of these 
contacts being shown for convenience, which are suitably 
actuated, for example, by cams on a rotating shaft (not 
shown), and a second group of similarly actuated con 
tacts Pz 1 . . . Pz 13, of which only five are shown for 
convenience. The contacis P1 . . . P23 in the first group 
are in a predetermined rhythm actuated from their normal 
positions in which they are shown to their operated posi 
tions, while the contacts P31 . . . P313 in the second group 
are sir:liarly actuated, but in another rhythm. The time 
of contact closure is such that the contacts P1 . . . P23 are 
successively actuated to their operated positions, each 
contact once, during the time when any one contact 
Pz 1 . . . Piz13 is in its operated position. For example, 
during the time when the contact PZ1 is in its operating 
position, contacts P. . . . P23 will be successively actuated. 
This cycle is repeated with contact P22 in cperated posi 
tion after restoration of contact Px1, etc. The contacts 
are connected in a working circuit over the impulse re 
ceiving terminals and cooperate in coordinate fashion. 

if it is, for example, assuined that only contact P21 
is in its operated position, current will flow from the 10 
vict battery over all resistors Coanected with contact Pz1 
and also over the rectifiers disposed in series with these 
resistors (coij}cidence circuit control means) to ground 
over the contacts P1 . . . P23 which happen to be in 
norinai position. If contact P1 is now actuated to its op 
erated position, an opposing current from the 15-voit 
battery will be connected to the associated circuit, which 
will block the corresponding rectifiers in such circuit. 
Accordingly, at the point Pil, which is one of the many 
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2 
marker impulse outlets or impulse receiving points or 
terminals of the generator, there will momentarily occur 
a potential of ten volts. Such current impulses will there 
fore occur at the marker impulse outlet or receiving ter 
minals or points PI1 ... PI23 coincident with the successive 
actuation of the contacts P1 . . . P23, and thereafter in 
the indicated rhythm also at the marker impulse outlet or 
receiving terminals or points Pili . . . PXi:23 Fesponsive 
to Successive operation of the contacts P22 . . . Pz13. 
A potential cf ten volts will thus be connected in im 

pulse fashion to the marker impulse receiving points or 
terminals P1 . . . PXIII23, each at a different instant, 
this Inaking available 299 marker impulses. The num 
er of outlets or impulse receiving points or terminals is 

equai to the product of the number of contacts in the 
first group and the number of contacts in the second 
group. The marker impulse receiving terminals are sub 
divided into a number of groups which corresponds to the 
number of contacts in the second group. 
The implilse generator shown in Fig. 2 has electronic 

circuit closure or switching means in place of the contacts 
P1 . . . P23 of the embodiment of Fig. 1, namely, the 
tubes Ro1 . . . Ro:3. The inlet leads El . . . E23 con 
nect with a suitable impulse device (not shown) which is 
actapted to transmit 23 in pulses which are displaced as to 
time. The contacts Pzi . . . Pz 13 with their associated 
marker it inpulse outlets are multipled, and each multiple 
is switched in successively by auxiliary contacts such as 
Ps'. . . . Pw 10. The number of marker impulse outlets 
or receiving terminals can in this fashion be increased to 
APia . . . y PX 23. Upon becoming conductive respon 
sive to receiving the initiating impulses over their associ 
ated leads E1 . . . E23, the tubes iko1 . . . Rog3 deliver 
Successive impulses over their respective coating trans 
formers T1 . . . T23 which are connected to the anode cir 
cits thereof for blocking the rectifiers in the correspond 
ig circuits in the same mainer as such blocking was ef 
fected by the cam-controlled contacts P1 . . . P23 of Fig. 
1. Successive current impulses are therefore produced at 
the marker impulse receiving terminals Pi1 . . . xPXfig3 
just like in the embodiment according to Fig. 1. Corre 
sponding marker impulse receiving terminals of the vari 
ous groups of Fig. 2 are connected over auxiliary recti 
fiers Gz. If such rectifiers were not provided, there would 
occur an undesirably great load on account of the recti 
fiers Ga which are in parallel circuit on the marker im 
pulse outlets. 
The designation "switching means', or similar language 

as used in the appended claims is intended to embrace con 
tact means such as the contact shown in Fig. 1 and also 
Switching means including electronic means such as shown 
in Fig. 2. 

Changes may be made within the scope and spirit of 
the appended claims. 

claim: 
1. An impulse generator comprising a plurality of 

groups of impulse receiving terminals each group compris 
ing several terminals, a plurality of first switching means 
corresponding in number to the number of terminals in 
each group of terminals, circuit means for connecting sev 
erai of Said terminals with each of said first switching 
means, said circuit means comprising current control 
Faleans for each terminal, a plurality of second switching 
means corresponding in number to the number of groups 
of said terminals, each of said second switching means 
being individual to one of said group of terminals, resistor 
means connected with each terminal in each group of ter 
minals, means for connecting said resistor means in each 
group of terminals in multiple to the second switching 
means which is individual thereto, means for repeatedly 
Sequentially and cyclically operating said first switching 
means, and means for actuating one of said second switch 
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ing means during each cyclic operation of all of said first 
switching means for coordinating the operations of said 
first switching means with the operation of said second 
switching means to produce successively individual im 
pulses at said impulse receiving terminals. 

2. An impulse generator comprising a plurality of 
groups of impulse receiving terminals each group compris 
ing several terminals, a plurality of first switching means 
corresponding in number to the number of terminals in 
each group of terminals, circuit means for connecting sev 
eral of said terminals with each of said first Switching 
means, said circuit means comprising current control 
means for each terminal, a plurality of second switching 
means corresponding in number to the number of groups 
of said terminals, each of said second switching means 
being individual to one of said group of terminals, resistor 
means connected with each terminal in each group of ter 
minals, means for connecting said resistor means in each 
group of terminals in multiple to the second switching 
means which is individual thereto, means for repeatedly 
and cyclically operating said first switching means, and 
means for actuating one of said second switching means 
during each cyclic operation of all of said first switching 
means for coordinating the operations of said first switch 
ing means with the operation of said second Switching 
means, said second Switching means connecting a prede 
termined potential over said multipled resistor means 
to the respectively associated impulse receiving terminals 
and said first switching means connecting an opposing po 
tential to said impulse receiving terminals over said cur 
rent control means to produce successively individual 
impulses at said terminals. 

3. An impulse generator comprising a plurality of 
groups of impulse receiving terminals each group compris 
ing several terminals, a plurality of first switching means 
corresponding in number to the number of terminals in 
each group of terminals, circuit means for connecting sev 
eral of said terminals with each of said first switching 
means, said circuit including rectifier means for each ter 

inal, a plurality of second switching means correspond 
ing in number to the number of groups of said terminals, 
each of said second switching means being individual to 
one of said group of terminals, resistor means connected 
with each terminal in each group of terminals, means for 
connecting said resistor means in each group of terminals 
in multiple to the second switching means which is indi 
vidual thereto, means for repeatedly and cyclically operat 
ing said first switching means, and means for actuating 
"one of said second switching means during each cyclic 
operation of all of said first switching means for coordi 
nating the operations of said first switching means with the 
operation of said second switching means, said second 
switching means connecting a predetermined potential over 
said multipled resistor means to the respectively associ 
ated impulse receiving terminals and said first switching 
means connecting an opposing potential to said impulse 
receiving terminals over said rectifier means to produce 
successively individual impulses at said terminals. 

4. An impulse generator comprising a plurality of 
groups of impulse receiving terminals each group com 
prising several terminals, a plurality of first switching 
means corresponding in number to the number of impulse 
receiving terminals in each of said groups of terminals, a 
plurality of second switching means corresponding in num 
ber to the number of groups of said terminals, each of 
said second switching means being individual to one of 
said group of terminals, resistor means connected with 
each terminal in each group of said terminals, means for 
connecting said resistor means in each group of terminals 
in multipie to the second switching means which is indi 
vidual thereto, rectifier means connected with each termi 
nal in each group of said terminals, circuit means for con 
necting with each of said first switching means at least 
one terminal in each of said groups of terminals over the 
rectifier means respectively associated therewith, means for 
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4. 
successively individually operating each of said second 
switching means for a predetermined time interval to con 
nect during such interval a predetermined potential to the 
resister means respectively multiply connected with the 
corresponding second switching means, and means for Suc 
cessively operating all of said first switching means dur 
ing each operating interval of said second Switching means 
to connect a predetermined opposing potential Successive 
ly to said rectifier means for the purpose of successively 
producing individual impulses at said impulse receiving 
terminals. 

5. An impulse generator according to claim 1, com 
prising electronic switching means constituting said first 
switching means. 

6. An impulse generator according to claim 1, compris 
ing contact means constituting said first switching means. 

7. An impulse generator comprising a plurality of 
groups of impulse receiving terminals disposed subdivided 
in a plurality of groups each comprising a predetermined 
number of terminals, a plurality of electronic Switching 
means constituting first switching means in number corre 
sponding to the number of terminals in each of said groups, 
circuit means for connecting corresponding terminals of 
different of said groups with predetermined individual elec 
tronic switching means, rectifier means in said circuit 
means, a plurality of second switching means respectively 
individual to said groups of terminals, means for connect 
ing the respective second switching means with the cor 
responding groups of terminals, means for repeatedly Se 
quentially and cyclically operating said electronic Switch 
ing means, and means for actuating one of Said Second 
switching means during each cyclic operation of said elec 
tronic switching means for coordinating the operations of 
said electronic switching means in timed relation to the 
operation of said second switching means to produce Suc 
cessively individual impulses at said impulse receiving ter 
minals. 

8. An impulse generator comprising a first group and a 
second group of switching means each group comprising 
a plurality of individual switching means, a plurality of 
impulse receiving terminals, coincidence circuit control 
means connected with each terminai, means for intercon 
necting each of the switching means in said first group 
with each of the switching means in said second group 
over paths each including one of said impulse receiving 
terminals and coincidence circuit control means connected 
therewith, means for repeatedly sequentially and cyclically 
actuating the Switching means in said first groups, and 
means for actuating one of the individual switching means 
in said second group during each cyclic operation of all 
of the switching means in said first group to produce by 
operative actuation of each switching means in said first 
group and coincident operative actuation of one of the 
switching means in said second group successive impulses 
at said impulse receiving terminals under the control of 
the coincidence circuit control means respectively coil 
nected therewith. 

9. An impulse generator according to claim 8, wherein 
the number of impulse receiving terminals is equal to the 
product of the number of switching means in said first 
group and the number of switching means in Said secoid 
group. 

10. An impulse generator according to claim 8, com 
prising third switching means for controlling the opera 
tively effective actuation of the switching means in said 
first and second groups. 

11. An impulse generator according to claim 8, wherein 
said impulse receiving terminals are subdivided in a plul 
rality of groups corresponding in number to the number 
of switching means in said second group, each group of 
impulse receiving terminals having a number of terminals 
corresponding to the number of switching means in Said 
first group. 

12. An impulse generator according to claim 8, wherein 
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electronic switching means constitute the switching means References Cited in the file of this patent 
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