
April 9, 1968 D. PETZOLD 3,377,468 
COUNTER EQUIPPED WITH SIGNAL SOR"CING OUT AND 

SUPPRESSING MEANS 
Filed Aug. 4, lS64 13. Sheets-Sheet l 

- - - T TT 

EE HE-HEPHEl8 

Hill, rigs es g 

A3 A3 A2 A2 Ao Ao 

Fig.3a Fig.3b Fig.3c 
- 

r1 l Z, Z2 th ( ; 

be "EC. 
ArrorNeys 

  

  



April 9, 1968 D. FEZO) 3,377,468 
COUNTEER EQUEFPED ITEl SIS NAL SOR'? ING OUT AN1) 

SUPPRESS INC MEANS 
Filed Aug. 4, 1964 l3 Sheets-Sheet 2 

t 

IT-e-I-T-I---------- it is it it. Oil -i- it is ill ---------- 

A3 A4 ASA: 

Jrventor. 
Dieter etzold 

by - ?taye/ 
AvtoRNEYs 

  

  



April 9, 1968 D. PETZOD 3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

SUPPRESSING MEANS 
Filed Aug. 4, 1964 l3 Sheets-Sheet 3 

N. "El 
Y, elee-6- . 

AttoRREys 

  



April 9, 1968 D. PEZOLD 3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

SUPPRESSING MEANS 
Filed Aug. 4, 1964 l3 Sheets-Sheet 4 

Fig. 7 

Fig. 8a up up 
Kif 

Fig. 9a Ai Ai 
Iki if 2ki2f 

  

  

  



April 9, 1968 D. PETZOLD 3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

SUPPRESSING MEANS 
Filed Aug. 4, 1964 3. Sheets-Sheet 5 

Figlla Fig.11b Fig.12a Fig 12b 
m (2 Chaft at a C23 

C2 C2 A. 

Fig.13a Fig.13b Fig. 13c Fig. 3d 
f Hn 2 C. t; H t2 C 

9. S2 

Fig.14a Fig.14b Fig.14c Fig.14d Fig.14e 
P - f 

F40442 it; Adal, CA. A? 

tor: 
taold 

  



April 9, 1968 D. PETZOD 3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

SUPPRESSING MEANS 
Filed Aug. 4, 1964 l3 Sheets-Sheet 3 

--- s: 

S 
i. --a- 

Stig 
- ... . -- ; -- 

S is: 

--- IS 

- SY : 

st 

S 

- 9: 

N 

S. 

IS : g - 

N g - 
- - - - - - - ----- s 

es SN 

s -N - 

t s 
8. 3. - 

Sh s s: 

St 

-- N--- s - 

S - 

SS 

- -- S - 

...) 

S. 
-- 

e 

ISSN 

- -- - IS - 

- s s Ga wr. Whs, SN N N S S S Sri SS SS 

SDE"S2. 
a 7% ATORNEy9 



3,377,468 
COUNTER EQUIPPED WITH SIGNAL SOR"FING OUT AND 

13. Sheets-Sheet, '' 

D. PETZOLD 

SUPPRESSING MEANS 
Filed Aug. 4, 1964 

April 9, 1968 

T-[I]LLLLLL[L]lx }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}40y | 
J)----2 

22222222222222222222 22,2%) 
  

  

    

    

  

  

  

  

  

  

    

  
  
  

  

  
    

  

  

  

  

  

    

  

  
  

  

  



- " S. 

3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

13 Sheets-Sheet 

D. PEZOLD 

SUPPRESSING MEANS 

April 9, 1968 
Filed Aug. 4, 1964 

| 

22222222222222222 JAH. 444, ITT 

H-92 
292 seessae,? ? ? IT-TIT ?ZZZZZZZZZZZZ ̂

 2 H 
? 

[II] #ffffHHHHHHHHHHHH sg) †† ?? H!!!!! 29: TTTTTTTTTTTIILIL íííí!T 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  



3,377,468 COUNTER EQUIFPED WITH SIGNAL SORTING OUT AND 

l3 Sheets-Sheet, 9 

D. PETZOD 

SUPPRESSING MEANS 
M illed Aug. 4, 1964 l 

April 9, 1968 

IIIIIIIIIIIIIIIIIII ?IIIIIIIIIIIIIIII?ítíIIIIIIIIIIIIIIIIII €.LEELLIEEEEEEEEEEEEE|IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII[[]]]]]]]]]]]]]]]]]]]]] -†”,III 

is REEEEEE EEEEEEE 
SS 

o S 

Dete 

ffffffffffffffffffffffffffffffffffffffffffffffffffffff IIIIIIIIIIIIIIIIIIIIII, IIIIIIIIIIIII+,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITÉ 
  

    

  

  

  

  

  

    

    

  

  

    

  

  







3,377,468 D. PETZOLD 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

April 9, 1968 
PRESSING MEANS SUP 

l3 Sheets-Sheet i. Filed Aug. 4, l964 

sae I íííííííííííííííííííí Z?929 
| DE!!!!!!!!!!TETTHae [II][II,44 [22922 

2222222222222222222222222222222 :II 
DIT 

? 

?????????????????????????????????2 FRØØŒŒØZZZZZZZZZZZZZZZZZZZZZZZZZZZ?22222 }}ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ º22 

44ATTÉ 
TEE TTTTTTTTTTTTT: |g|HHHHHHHHHHFH ITETTTTTTTT !!!!HEY!HHHH ETT [T] ### HHHHHHHHHH!!!!!! -2929922 ? ? 

0xlx | 3 

Ye: ld 
fy 

  

  

  

  

  

  

  

  

  

  

  

  

          

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



3,377,468 D. PETZOLD 
COUNTER EQUIPPED WITH SIGNAL SORTING OUT AND 

April 9, 1968 

Filed Aug. 4, 1964 SUPPRESSING MEANS 
l3 Sheets-Sheet i5 

HHHHHHHHHHHH 
2222222 

22:29, 22222222222 [IIIIIIIIIIIIII TTTTTTTTTTTTTTTTTTT ##################### …! HET. ) 299,999999 
DE!!!!!!!!!!!!!!PLETEILLE ZZZZZZZZZZZZZ 229229,2% ZZZZZZZZZZZZZZ 

2292}}}}}}}}}}}}}}}}} 
ITETTII:lm/ !!!!!!!!! 

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



United States Patent Office 3,377,468 
Patented Apr. 9, 1968 

3,377,468 
COUNTER EQUIPPED WITH SIGNAL SORTING 

OUT AND SUPPRESSING MEANS 
Dieter Petzold, Berlin-Neukoln, Germany, assignor to 

Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am 
Main, Germany 

Filed Aug. 4, 1964, Ser. No. 387,306 
Claims priority, application Germany, Aug. 5, 1963, 

L 45,542 
9 Claims. (Cl. 235-92) 

ABSTRACT OF THE DISCLOSURE 
A counting arrangement in which a presettable multiple 

stage static counter, to which counting and auxiliary 
counting signals are applied, is equipped with means for 
sorting out and suppressing signals while the counter is 
in its zero condition, to which it has reverted after having 
reached and passed its maximum count. 

-maxes amous 

The present invention relates to a circuit arrangement 
for sorting or suppressing certain signals from a sequence 
or so-called train of signals. 
The present invention involves the use of a static counter 

shown in my co-pending application Ser. No. 327,585, 
filed Nov. 29, 1963. For purposes of explanation, refer 
ence is made to FIGURES 1a and 1b of the accompanying 
drawings which are presentative embodiments of such a 
counter, with FIGURE 1a being a circuit diagram of the 
first four counter stages of a binary counter and FIG 
URE 1b being a circuit diagram of the first four counter 
stages of a decimal counter, these first four stages of the 
decimal counter constituting the 0th decade. Each counter 
stage incorporates a main storage unit, i.e., a memory 
unit hereinafter referred to simply as a main store SA 
and an auxiliary store SH. Each store is identified by an 
appropriate Subscript, e.g., SA1, SH2, and, in the case of 
the stores of the decimal counter, by appropriate super 
scripts, e.g., SA80, SH20, identifying the decade. The stores 
are constituted by input AND-circuits whose outputs are 
connected to OR/NOT-circuits. All of the stores are gal 
vanically coupled to each other. The configuration of the 
applied input signals is of no consequence; all that is neces 
sary is that the input signals have at least a certain ampli 
tude. 
FIGURES 2a through 2g, inclusive, show circuits, de 

Scribed in the above-mentioned application, used for form 
ing the signals applied to the counter. The operation of 
these circuits, together with the significance of the various 
signals produced thereby will be explained in conjunction 
with the operation of the counter which is as follows: 
The output signals H of the auxiliary stores are aux 

iliary signals formed by the counter and are required for 
the proper operation thereof. For reliable operation, the 
static counter requires, besides the signals t to be counted, 
auxiliary counting signals to which are staggered or time 
shifted with respect to the signals t1, i.e., the signals to do 
not appear at the same time as the signals t1 and can thus 
be said to be displaced with respect to each other. Before 
the start of a counting operation, all of the stores are 
erased, i.e., reset, by the application of an erase signal 
l=L (where L represents the binary “one'). During the 
operation of the counter, l=0. The counting signals t 
are not applied directly to the inputs of the counter but 
are first combined, in the circuits shown in FIGURES 2a 
through 2c, with the negated erase signal l, to form t 
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2 
signals. A signal e is formed by the circuit of FIGURE 
2d, the purpose of this signal being only so that the aux 
iliary store of the counter stage of the lowest order will, 
structurally, be identical to the auxiliary stores of the 
succeeding counter stages. The signal z is a counting 
command signal by means of which the decision is made 
as to whether or not the counter is to count: z=0 signifies 
that the counter is not to count and z=L signifies that the 
counter is to count. This signal z may appear at any time 
and is used, as an input applied to the circuits of FIG 
URES 2e and 2f, to derive a clear-for-counting signal za 
which is so synchronized that it can change its state 
(from 0 to L vice versa) only at the start of an auxiliary 
counting signal to The store shown in FIGURE 2e at first 
produces a signal z1 which, when l=0, is formed together 
with the first counting signal t that appears after the 
command signal z=L, and which signal z disappears upon 
the application of an erase signal l-L or upon the appli 
cation of the first ti signal that appears when z is again 
equal to 0. The signal z1 controls the store whose circuit 
is shown in FIGURE 2f. This store, which puts out the 
signal z2, is set upon the application of the first signal to 
that appears after z=L, so long as l=0, and is erased 
when l=L or by the application of the first signal to 
which appears after z has become equal to 0. 
The signals k applied to the inputs of the main stores 

of the counters shown in FIGURES 1a and 1b serve to 
preset the counter to a given number. These presetting sig 
nals may, for example, be derived from switches or 
stores. As soon as there appears the first signal to be 
counted (z=L), the counter continues to count from 
the number to which it has been set. The clear-for-pre 
setting signal f makes certain that the counter stages can 
receive the presetting signals only after the previous count 
reached by the counter has been erased and before a new 
count has started. In this way, the presetting signals will 
have no effect on the counter during a counting opera 
tion, so that during a given counting operation, a new 
presetting can be made ready by means of the k signals. 
This clear-for-presetting signal f is formed by means of 
the store shown in FIGURE 2h, to whose inputs are ap 
plied a signal m and the negated erase signall. The signal 
m is formed in the store shown in FIGURE 2g; this store 
is set when the erase signal i=L and is erased when the 
clear-for-counting signal z2, i.e., the signal which represents 
the command to the counter to commence counting, is 
equal to L. 
The signals formed by means of the circuits shown in 

FIGURES 2a through 2h are also needed in conjunction 
with the newly introduced sorting signals, for controlling 
the counter. In certain cases, some of the circuits of FIG 
URES 2a through 2h will be modified, as will be de 
scribed below. But as shown, the circuits of FIGURES 
2a through 2h carry out the following logic functions: 
t;&l=t,' (FIGURE 2a) 
t;&l=t,' (FIGURE 2b) 
t&l=ts' (FIGURE 2c) 

It is the object of the present invention to provide a 
way in which the binary or decimal counter of the type 

(FIGURE 2d) 
(FIGURE 2e) 
(FIGURE 2f) 
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described above is so controlled as to enable the counter 
to sort out or suppress each ith signal from a sequence 
of signals. Instead of letting this sorting run off periodi 
cally, the counter should also be stopped after the ap 
pearance of this ith pulse. Furthermore, after the sorting 
out of, for example, the ith pulse, the next jth and there 
after again the next ith and then the next jth pulse should 
be sorted out or suppressed. This procedure should be 
automatically interrupted after the sorting out of the 
jth pulse following the ith pulse. Finally, the objects of 
the present invention include the provision of a circuit 
arrangement capable of carrying out the above functions, 
which arrangement is capable of being switched over such 
that a one-time as well as a periodic sorting can be 
effected. 

With the above objects in view, the present invention 
resides, basically, in a counting arrangement, as well as 
in a method of operating a counter, wherein a presettable 
multiple-stage counter, each of whose stages has a main 
store and an auxiliary store, has applied to it two trains of 
counting signals t and to which are displaced with re 
spect to each other, which counter counts from a preset 
value on. According to the present invention, the sort 
ing out or suppression of a given signal is effected while 
the counter is in the zero condition to which it has re 
verted after having reached and passed its maximum 
count. In other words, the counter, be it binary or deci 
mal, will be able to count to a certain maximum, after 
which the receipt of a further counting signal will cause 
the counter to revert to zero. For example, if the counter 
is a binary counter having four stages, the maximum count 
is 15, after which a further counting signal reverts the 
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counter back to 0. If the counter is a one-decade counter, 
its maximum count will be 9, whereafter the next counting 
signal reverts the counter back to 0. And it is during the 
time that the counter, after having reached and passed its 
maximum count and is at Zero, that the sorting out takes 
place. 

Additional objects and advantages of the present in 
vention will become apparent upon consideration of the 
following description when taken in conjunction with the 
accompanying drawings in which: 
FIGURES 1a and 1b, already referred to above, are 

schematic circuit diagrams showing, respectively, the first 
four stages of a binary counter, and the first four stages 
constituting the 0th decade of a decimal counter. 
FIGURES 2a through 2h, also already referred to 

above, are schematic circuit diagrams of stores in which 
various signals are formed. 
FIGURES 3a through 3c are schematic diagrams o 

circuits used for periodic sorting (Method I). 
FIGURES 4a and 4b are schematic diagrams of circuits 

used for periodic sorting (Method II). 
FIGURES 5a through 5c are schematic diagrams of 

circuits used for one-time sorting (Embodiment 1). 
FIGURES 6a and 6b are schematic diagrams of circuits 

used for one-time sorting (Embodiment 2). 
FIGURES 7a and 7b are schematic diagrams of cir 

cuits for producing switch-over signals for a counter hav 
ing two presetting registers. 
FIGURES 8a through 8c are schematic diagrams of 

circuits for producing a presetting signal (k) from the 
signals of the presetting register (Method A). 
FIGURES 9a through 9c are schematic diagrams of 

circuits for producing two clear-for-presetting signals 
(1f, 2f) for counters having two presetting registers 
(Method B). 
FIGURES 10a and 10b are schematic diagrams of cir 

cuits by means of which the counter is controlled in 
such a manner that, after the sorting has taken place, 
the counter is blocked, or begins to count with 1 or with 
a preset value (Example 1). 
FIGURES 11a and 11b are schematic diagrams of cir 

cuits by means of which the counter is controlled in such 
a manner that, after the sorting has taken place, the 
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4. 
counter is blocked, or begins to count with 1 or with a 
preset value (Example 2). 
FIGURES 12a and 12b are schematic diagrams of 

circuits for synchronizing the switching signals for Ex 
ample 2. 
FIGURES 13a through 13d are schematic diagrams of 

output circuits for sorting (a) and suppressing (s). 
FIGURES 14a through 14e are schematic diagrams of 

circuits by means of which the sorting occurs one step 
earlier. 
FIGURES 15a and 15b are schematic diagrams of out 

put circuits in which the is signals appear only during the 
counting operation. 
FIGURES 16a through 16d are schematic diagrams of 

output circuits, usable in conjunction with counters hav 
ing two presetting registers, for effecting the sorting via 
separate lines. 
FIGURE 17 is a time plot showing the timed relation 

ship between the various signals in the case of a binary 
counter operating, while sorting periodically, in accord 
ance with Method 1. In this and the other time plots, the 
abscissa of each signal represents the value 0 while the 
lines overlying the abscissa represent the binary "one' or 
L. 
FIGURE 18 is a time plot showing the timed relation 

ship between the various signals in the case of a decimal 
counter operating, while sorting periodically, in accord 
ance with Method II. 
FIGURES 19a and 19b are time plots showing the 

timed relationship between the various signals in the case 
of a binary counter operating, with one-time sorting, in 
accordance with Embodiment 1. 
FIGURES 20a and 20b are time plots showing the 

timed relationship between the various signals in the case 
of a decimal counter operating, with one-time sorting, in 
accordance with Embodiment 2. 
FIGURE 21 is a time plot showing the timed relation 

ship between the various signals in the case of a binary 
counter with two preset registers operating, while sorting 
periodically, in accordance with Method I-A. 
FIGURE 22 is a time plot showing the timed relation 

ship between the various signals in the case of a decimal 
counter with two preset registers operating, while sorting 
periodically, in accordance with Method I-B. 
FIGURE 23 is a time plot showing the timed relation 

ship between the various signals in the case of a decimal 
counter with two preset registers operating, while sorting 
periodically, in accordance with Method II-A. 
FIGURE 24 is a time plot showing the timed relation 

ship between the various signals in the case of a binary 
counter equipped with the circuits of FIGURES 10a and 
10l. 
FIGURE 25 is a time plot showing the timed relation 

ship between the various signals in the case of a decimal 
counter equipped with the circuits of FIGURES 11a 
and 11b. 

In each of the various circuit diagrams, the AND-cir 
cuits are identified by "&" and the OR-circutis by "v,” 
and in each case the black bar represents the presence of 
an inverse or complement, i.e., a negated, output. Vari 
ous ones of the circuits also include pure inverter or so 
called NO-circuits, these being circuits at which the out 
put is the inverse or complement of the input, namely, 0 
when the input is L., and L when the input is 0. 

In accordance with the procedure identified above as 
Method I, a signal C1 is formed for periodically sorting 
or suppressing each ith signal in a sequence. It is with this 
signal C that the signal z is interrupted and the changed 
signal z1 and the signal z2 present up to now are used for 
producing a periodically appearing clear-for-presetting 
signal. Accordingly, those circuits which form the signals. 
z1 and f, i.e., the circuits shown in FIGURES 2e and 2h, 
are modified, or, more accurately, replaced by other cir 
cuits. The new circuits, as well as the circuit for produc 
ing the signal C, are shown in FIGURES 3a, 3b and 3c, 
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These circuits, together with the unchanged circuits of 
FIGURES 2a through 2d., 2f, and 2g, are suited for con 
trolling the binary as well as the decimal counter. The 
function of the thus-obtained sorting means will first be 
explained for the case involving a binary counter having 
four stages as depicted in FIGURE 1a, particular refer 
ence being had to the time plots of FIGURE 17. 

In order to keep the time plots reasonably simple, only 
the affirmed signals are shown (e.g., the time plots show 
only the signal ti and not its so-called complement or 
negate t1). Also for the sake of simplicity, the individual 
signals are shown as square pulses. The signals can as 
sume either the value 0 or L. The time plot also shows 
the count reached by the counter at every point along the 
operation. 
As explained above, the counting signals are it, and the 

auxiliary counting signals are ta. These signals may ap 
pear in an irregular sequence, and both the signals them 
selves and the intervals between the signals can have dif 
ferent durations. The main and auxiliary stores of the 
counter stages are erased as soon as the erase signal 
1=L. The signale, formed by the circuit of FIGURE 2d, 
is not shown since the same is not needed for purposes of 
explanation but, as explained above, only for structural 
uniformity. 
A signal z is derived from the counting command sig 

nal z, which may appear at any instant. This signal z1 
appears at the same time as the first ti signal which 
occurs after z=L. The clear-for-counting signal z2 also 
appears at the same time as the first t2 signal which oc 
curs after z=L. If signal z becomes 0 (not shown in 
FIGURE 17), z will become 0 upon the occurrence of 
the next t signal and z2 becomes 0 upon the occurrence 
of the next t signal. As shown in FIGURE 17, the sig 
nals z and z produced by the circuits of FIGURES 3a 
and 2f, respectively, are interrupted at appropriate in 
stants, as will be described below. The signal m, produced 
by the circuit of FIGURE 2g, becomes equal to L when 
l=L and becomes 0 when the clear-for-counting signal 
z=L. The clear-for-presetting signal f, produced by the 
circuit of FIGURE 3b, again becomes equal to L after 
l has become equal to 0 at the same time as signal m; 
signal f is additionally produced at certain predetermined 
instants. Let it be assumed that, by means of the pre 
setting signals ko through ka, the counter has been preset 
to 11. When f=L, the preset values are taken over by the 
main stores of the counter stages. The first counting signal 
it appearing after the clear-for-counting signal z2 has 
become equal to L increases the count of the counter to 
12, the next counting signal t increases the count to 13, 
and so on. Inasmuch as the binary counter illustrated in 
FIGURE 1a has but four stages, the highest number it 
can count to is 15 (or LLLL in binary notation) so that 
after this number is reached, the next counting signal ti 
will advance the counter to 0, it being unnecessary to 
apply any special erase signal. 

In the instant example, it will be assumed that a count 
ing signal t and the succeeding auxiliary counting signal 
tis to be sorted out during the time the counter is set at 
0. The sorting of the desired ti signal requires an auxil 
iary signal which is present during the ti signal. This 
auxiliary signal must not appear until the preceding ti 
signal has disappeared and must itself disappear before 
the appearance of the ti signal following the t1 signal to 
be sorted. The same applies for the sorting out of the 
desired to signal. The sorted out signals are identified as 
at and a2. The output signal Hn of the auxiliary store of 
the counter stage of the highest order is used as a Suitable 
auxiliary signal for producing a 1, this being, in the illus 
trated example, the signal H3. The signal ai is derived 
from the signal H, and the counting signals t1 by means 
of the circuit shown in FIGURE 13a, namely an AND/ 
NOT/NOT-circuit. In the example, the signal oil appears 
with the sixth it signal after the counting command signal 
z-L. The number 6 is the complement of the preset num 
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6 
ber 11 with respect to the number of possible counter set 
tings (16) plus 1. A further auxiliary signal C is obtained 
for Sorting out the signal a 2. The signal C1 appears when 
the counter counts to 0 and disappears with the next 
succeeding ti signal. Signal C1 is produced by the 
circuit shown in FIGURE 3c, namely, a store having 
three input AND-circuits whose outputs are connected 
to an OR/NOT/NOT-circuit, which store is set when a 
ti signal appears while H=L (so long as l=0), and is 
erased by the erase signal l=L or by the first ti signal 
which appears after H has again become equal to 0. The 
signal G2 is derived from signal C1 and the auxiliary count 
ing signals to by means of the AND/NOT/NOT-circuit 
shown in FIGURE 13b. 

In order to obtain periodic sorting out, the signal C 
is also used for erasing the z signal. When the counting 
command signal z is not interrupted, the signal z1 appears 
directly after the disappearace of the C signal. As shown 
in the time plot, the interruption of z results in the 
interruption of the clear-for-counting signal z2, in that it 
changes its state whenever, following the change of the 
z1 signal, the succeeding to signal appears. The signals z1 
and z2 are formed by the stores shown in FIGURES 3a 
and 2f, respectively, these stores being constituted by 
input AND-circuits whose outputs are connected to an 
OR/NOT/NOT-circuit. The z store is set with the first 
counting signal ti appearing when the counting command 
signal z=L, so long as l=0 and C1=0, and is erased 
when l=L or by C1=L, or by the first ti signal appearing 
after the z signal has disappeared. The z2 store is set by 
the first auxiliary counting signal to appearing after z1=I, 
so long as l=0, and is erased by l=L. or by the first t2 
signal appearing after the z signal has disappeared. 
The clear-for-presetting signal f, besides appearing after 

the disappearance of the erase signal and remaining until 
the appearance of the clear-for-counting signal, also ap 
pears for a short period with the first ti signal after the 
pears for a short period with the first ti sigal after the 
counter has counted to 0 and disappears with the succeed 
ing to signal. Thus, in the illustrated example, the number 
11 to which the counter is to be preset is again stored in 
the counter upon the appearance of this short f signal. 
The count increases to 12 with the next counting signal, 
and so forth until, finally, upon the appearance of the 
t1 signal following the counting to 0, the number 11 is 
again preset into the counter, and the count is continued 
from this number. The f signal is formed by the circuit 
shown in FIGURE 3b, which includes two input AND 
circuits whose outputs are connected to an OR/NOT/ 
NOT-circuit. The AND-circuit &3, which has applied to 
it the signal m and the negated erase signal 7, produces 
the single f signal at the start of the counting, while the 
AND-circuit &4, to which applied the signals z1 and e2, 
produces the periodically appearing f signals. 
The number to which the counter is to be preset, as 

given by the k signals, can also be changed during the 
counting operation, as indicated at the right of the time 
plot. The new preset number-this being 14 in the ex 
ample-is then taken over with the appearance of the 
next f signal, whereupon every third pulse 

(16-1-14=3) 
is sorted out. - 
The arrangement according to the present invention, 

besides making possible the generation of the signals a 
and a 2 of any desired periodicity, also allows signals of a 
sequence to be suppressed. The time plot shows signals 
s1 and sa which appear with each ti and t2 signal, respec 
tively. The s are produced by means of the circuit shown 
in FIGURE 13c, which is an AND/NOT/NOT-circuit to 
which the signals t1 and H are applied, while the sa sig 
inals are produced by means of the AND/NOT/NOT-cir 
cuit of FIGURE 13d, which has the signals t and Cap 
plied to it. If it is desired not to let the s signals appear, 
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for example, prior to the appearance of the z1 signals, 
all that is necessary is that the signal z be additionally 
applied to the circuits which form the s signals. 
By way of summary, the logic functions of the circuits 

of FIGURES 3a through 3c and FIGURES 13a through 
13d are given as follows (the output functions for at and 
s also applying to the methods to be described later): 

t1&Hn=d (FIGURE 13a) 
t2&C= d2 (FIGURE 13b) 
t1&Hn=S1 (FIGURE 13c) 
12&O1=S2 (FIGURE 13d) 

The above logic functions, as well as the respective 
figures pertaining thereto, apply to both the binary as 
well as the decimal counter. The output signals of the 
counter stages of the lowest order have the subscript 0, 
the output signals of the counter stages of the highest 
order have the subscript n. The superscript introduced for 
the decimal counters is omitted. This convention will also 
apply to the following explanations. 
The next llustrative example involves an operation, 

identified as Method II, in which the above described 
Method I of signal sorting is modified in such a manner 
that the sorting out can, at any desired instants, be so 
interrupted by making the counting command signal z=0, 
that the counter puts out the particular count which it has 
reached at that instant and, after z is again equal to L, 
continues to count from this count. 
Method II requires, besides the signal C needed for 

Method I-which signal remains the same for Method 
II-a further signal C2 which serves as the blocking signal 
for the counter stage of the lowest order. The f signal is 
formed periodically by means of the signals C1, C2. 
The circuits used in Method II are those shown in 

FIGURES 2a through 2g, FIGURE 3c, and FIGURES 
4a and 4b. FIGURE 3c is the circuit for producing the 
signal C, while FIGURE 4a shows the circuit which 
produces the clear-for-presetting signal f and replaces 
FIGURE 2a, with FIGURE 4b showing the circuit for 
producing the signal C2. These circuits are suited for con 
trolling both the binary as well as the decimal counter. 
Method II will now be explained in conjunction with the 
time plot of FIGURE 18. By way of example, the counter 
will be considered to be a decimal counter according to 
FIGURE 1b but having two decades, and in order to dis 
tinguish between these two decades, the signals k, A and 
H are, in the time plot, further identified by appropriate 
SuperScripts. 
The signal f formed for Method II appears and dis 

appears at the same instants as the signal f formed in 
accordance with Method I. The significance of all signals, 
except C, has already been explained above. By way of 
example, it is assumed that when f=L, the signals k set 
the counter to 95. The first a signal is, accordingly, 
formed with the 6th it signal (101-95=6) after z has 
become equal to L. Upon the occurrence of the first 
counting signal ti after the counter has counted to 0, and 
f signal is once again formed and the number to which 
the counter is to be preset, as determined by the k signals, 
is written into the counter; in the example, this will be 
the number 96. The next a signal is formed with the 5th 
it signal (101-96=5) following the first a signal. The 
right portion of the time plot shows two interruptions of 
the counting command signal z. The interruption of z. 
also interrupts z1 and hence z2. As shown in the time plot, 
the count reached by the counter is preserved while 
za=0, and the counting continues with the first counting 
signal ti after z has again become equal to L. 
As in method I, the signal C is formed by the circuit 

of FIGURE 3c, H, representing, as before, the output 
signal of the auxiliary store of the counter stage of the 
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8 
highest order; this, in the time plot, is H. The signal Ca 
appears while C=L, and when H becomes 0; signal Ca 
disappears upon the appearance of the first t2 signal after 
C has again become equal to 0. The signal C is pro 
duced in the store shown in FIGURE 4b, this store being 
set, so long as l=0, by H=0 with C, being equal to L, 
and is erased when l=L or when t=L with C, being 
equal to 0. The signal C is used for producing the f sig 
nal. As before, the clear-for-presetting signal f is pro 
duced by means of the circuit shown in FIGURE 4a, the 
same including two input AND-circuits &5 and &s whose 
outputs are connected to an OR/NOT/NOT-circuit. The 
f signal is produced after erasing until the start of the 
clear for counting by means of the signals m and applied 
to the AND-circuit &s, while the periodically appearing 
f signals are produced by means of the signals C1 and C2 
applied to AND-circuit &6. Since the Method II, in con 
tradistinction to Method I, and z2 signal is not interrupted 
automatically when the counter reaches 0, the main store 
of the counter stage of the lowest order would, with the 
next succeeding t signal (at that instant at which the 
preset number is to be taken over by the counter as a 
result of the f signal), be set independently of the num 
ber to which the counter is to be preset. In order to pre 
vent this, the mentioned main store has applied to it, at 
the input shown in dashed lines leading to AND-circuit 
& (FIGURE 1a) or & (FIGURE 1b), the negated sig 
nal C, the same serving as a blocking signal. 
The signals a 1, a2, as well as the signals s1, s2, not shown 

in the time plot, are produced by the circuits of FIG 
URES 13a through 13d, in the same manner as in 
Method I. 
The following are the logic functions of the circuits 

of FIGURES 4a and 4b: 

Instead of sorting out a signal periodically from a series 
of signals, it may at times be desired to stop the counter 
after a given number of counting steps, for example after 
the first a and a signals have been produced. There will 
now be described two possibilities, referred to as Embodi 
ments 1 and 2, respectively. According to Embodiment. 1, 
a signal C is formed by means of which the z signal is 
interrupted, and according to Embodiment 2, the Casig 
nal is introduced into the main store of the counter stage 
of the lowest order as a blocking signal. 
... The circuits used for Embodiment 1 are those show 
in FIGURES 5a and 5b, which are employed in con 
junction with the circuits of FIGURES 2a through 2d 
and 2f through 2h. The operation is shown in the time 
plots of FIGURE 19a, the counter being assumed to be 
a four-stage binary counter. 
The store for forming signal C, shown in FIGURE 

5b, is set with the first ti signal after H=L, so long as 
l=0, that is to say, at that instant at which the a signal 
appears. The store is erased upon the appearance of a 
new erase signal, i.e., when l=L. As shown in FIGURE 
5a, the signal C3 is introduced into the z1 store as an 
additional erase signal. In this way, the counter is pre 
vented from continuing counting after the signal C has 
appeared, and cannot proceed counting until after the 
signal C has again become equal to 0 by l=L. 
The time plot of FIGURE 19a shows how the count 

ing operation progresses, after the clear-for-counting sig 
nal z2 has become equal to L, from the preset value (13) 
to the highest count which the counter can reach (15), 
whereafter the counter-without there being any special 
erase signal applied-is reset to 0. The signal C appears 
when the counter reaches 0, and disappears when the 
erase signal again appears. After l is once again equal to 
0, the counter is preset to 12 by means of the k signals, 
and the count progresses from this point on. 
The a signals are sorted out while the counter is at 0. 
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These a signals are produced by the circuits of FIGURES 
13a and 13b. Here, the s signals are, for example, so 
formed that they appear only during the time interval be 
tween the instant at which z becomes equal to L and 
the time the counter reaches its maximum count. These s 
signals are produced by means of the circuits shown in 
FIGURES 15a and 15b. The latter differ from the circuits 
of FIGURES 13c and 13d in that the input AND-circuits 
additionally have applied to them the signals z1 and z2, 
respectively. If the preset number is 13, the arrangement 
produces 16-13=3 Z1 and Z2, signals, 16 being the num 
ber of different positions to which the four-stage counter 
can be set. 
The logic functions of the circuits of FIGURES5a, 5b, 

15a and 15b are as follows: 

In accordance with Embodiment 2, a one-time sorting 
is effected by means of an arrangement which includes 
the circuits of FIGURES 2a through 2h as well as the 
circuit of FIGURE 6a which forms the signal C, and the 
circuit of FIGURE 3c which forms the signal C. The 
store of FIGURE 6a is set when while C=L, H becomes 
0 and is erased only upon the appearance of the erase 
signal l=L. The negated signal C is applied to the dashed 
inputs of the AND-circuits &1 and & of FIGURES 1a 
and 1b, respectively, where it serves as a blocking signal. 
The logic function of the store of FIGURE 6a which 

produces the signal C3 is: 

(C&H) v(C&1)=C3 (FIGURE 6a) 
The time plot of FIGURE 20a shows the sorting out 

operation of a one-decade decimal counter, with preset 
tings of 7 and 8. The o signals are produced by means of 
the circuits of FIGURES 13a and 13b, and the s signals 
are produced by means of the circuits of FIGURES 15a 
and 15b. In accordance with the preset numbers 7 and 8, 
there will appear 3 and 2 s signals, respectively, these 
being the respective 10's complements of 7 and 8. 

If, for example, the signals a1 and a are, during one 
time sorting operation, to appear one counting step earlier, 
all that is necessary is that different auxiliary signals, iden 
tified as C4, C5, be used for producing the o and a sig 
nals. These signals are shown together with the a signals 
in FIGURES 19b and 20b. The signals a and a can be 
produced by the circuits shown in FIGURES 14a and 14b, 
respectively, and can be used in both the binary as well 
as the decimal counter. The signal C needed as one of 
the inputs of the circuit of FIGURE 14a appears when 
the counter reaches its maximum count and disappears 
upon the appearance of the next succeeding to signal. If 
the counter is the binary counter, the signal C is produced 
by means of the circuit of FIGURE 14c, whereas if the 
counter is the decimal counter, the signal CA is produced 
by means of the circuit of FIGURE 14d. The signals ap 
plied to the input AND-circuit in FIGURE 14c are the 
output signals A of all of the main stores, while the sig 
nals applied to the input AND-circuit in FIGURE 14d are 
the A signals of the counter stages for the 0th and 3rd 
bit. Each of the respective AND-circuits also has applied 
to it the negated output signal Ho of the auxiliary store 
of the counter stage of the lowest order, the purpose of 
which is to prevent the spurious short-duration appearance 
of a signal C before the counter has carried out the in 
tended number of counting steps. The C signal is used 
in a store, shown in FIGURE 14e, capable of producing 
the signal C5 needed as one of the inputs applied to the 
circuit of FIGURE 14b. The Cs store is set by the signal 
C and is erased when, after the counter has reached its 
highest count, the output signal of the main store of the 
lowest order counter stage (indicated for both the binary 
and decimal counters by Ao) disappears. (In FIGURE 14e, 
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10 
the AND-circuit to which signal C is applied is shown for 
symmetry purposes only, since, functionally, the signal 
C may be applied directly to one of the inputs of the 
OR/NOT-circuit.) - 
The logic functions of the circuits of FIGURES 14a 

through 14e are as follows: 
t1&Ca=o 1 (FIGURE 14a) 
t2&C5= 02 (FIGURE 14b) 
Ho&Ao&A1&A2 . . . &An=C4 (FIGURE 14c) 
Ho&A&A&A&A & . . . (FIGURE 14d) 
Cav(C5&Ao)=C5 (FIGURE 14e) 
Cav(C5&Ao)=C5 FIGURE 14e) 

In accordance with a further feature of the present in 
vention, there will now be described arrangements by 
means of which signals can be sorted out, or suppressed, 
in such a manner that first the ith, then the ith, thereafter 
again the ith, and then again the jth, and so on, can be 
sorted out or suppressed. Here, a counter having two 
presetting registers is used. 
The values set into the first presetting register are iden 

tified by 1k, while the values set into the second presetting 
register are identified by 2k. 
The arrangement described below may operate in ac 

cordance with either Method I or Method II, and the cir 
cuits described above in connection with these Methods 
I and II remain unchanged. 
According to the invention, there is produced a switch 

over signal u, for purposes of switching the presetting 
register or for forming new clear-for-presetting signals. 
The arrangement may operate in accordance with either 
of two methods, hereinafter referred to as Methods A 
and B. According to Method A, presetting signals k are 
derived from the signals 1k and 2k with the help of the 
ul signal, which signals k together with the clear-for 
presetting signal f obtained according to Method I (FIG 
URE 3b) or Method II (FIGURE 4a) are applied to the 
main stores of the counter stages. According to Method 
B, a separate clear-for-presetting signal is formed for each 
presetting register. These signals, identified as 1f and 2f, 
respectively, are derived from the clear-for-presetting sig 
nal fused heretofore, with the help of the ul signal. Also, 
the main stores of the counter stages are expanded to in 
clude one additional input AND-circuit in order to pro 
vide a second presetting path. Each of the Methods A and 
B can be used in conjunction with either of the above 
described sorting Methods I and II. The circuits needed 
for carrying out Methods A and B are described in con 
junction with the circuits of FIGURES 7a, 7b, 8a, 8b, 8c, 
9a, 9b and 9c, and the time plots of FIGURES 21, 22 
and 23. 
A further signal ua is needed for forming the switch 

over signal u1. The signals u1 and u2 affect each other, 
and FIGURES 7a and 7b show circuits for forming the 
two signals. The store for forming u1, shown in FIGURE 
7a, is set by means of the first a signal which appears, 
while the store for forming up is set by the succeeding a 
signal. The ul store is erased by the next succeeding a 
signal, and the u2 store is erased by the next succeeding 
a signal. The u1 store is again set by the next a signal, 
and the u2 store is once again set by the next as signal, 
and so forth. 
The logic functions of the circuits of FIGURES 7a and 

7b are as follows: 

According to Method A, the main stores of the counter 
stages remain unchanged, as shown schematically in FIG 
URE 8a. The input AND-circuits have applied to them 
the clear-for-presetting signal f, as described above, and 
the newly formed signal k, the latter being formed from 
the switch-over signal u1 as well as the presetting signals 
1ki and 2ki, by means of either of the circuits shown in 
FIGURES 8b and 8c. 



3,377,468 
11 

The logic functions of the circuits of FIGURES 8b and 
8c areas follows: 

( 1 k&w) v(2k&u) =ki 
O 

(1k&w) y (2k&ui) =c, (FIGURE 8c) 
According to Method B, the main stores of the counter 

stages are, as shown in FIGURE 9a, expanded by one 
input AND-circuit. One input AND-circuit has applied 
to it the presetting signal ki and the signal 1.f, while a 
further input AND-circuit has applied to it the presetting 
signal 2k and the signal 2f. Signal if is derived from f 
and at by means of the circuit shown in FIGURE 9b, 
and signal 2f is derived from f and u1 by means of the 
circuit shown in FIGURE 9c. 
The logic functions of the circuits of FIGURES 9b and 

9c are as follows: 

f&=71f (FIGURE 9b) 
f&u=2f (FIGURE 9c) 
FIGURES 21 through 23 are time plots showing the 

operation of a counter with two presetting registers which 
put out the signals lik and 2k. 

Referring now to FIGURE 21, the same shows a time 
plot representing the operation of a binary counter in 
accordance with Method I-A, i.e., the operation wherein 
the C1 signal is used for interrupting the z signal and 
wherein the periodic f signal is derived from the signals 
z1, z2. As is apparent from the time plot, the k signals 
correspond to 1k or 2k, depending on whether u1=0 or 
u= L. The counter is initially set to 10, in accordance 
with the particular 1k signals set by means of the f 
signal appearing at the beginning of the operation. The 
counter then counts to 11 upon the appearance of the 
first ti signal appearing after the clear-for-counting sig 
nal z=L, and so on. After the counter reaches its maxi 
mum, i.e., the number 15 in the case of a four-stage 
counter, it reverts back to 0. The counter is then set to 
13, which is the value to which the second presetting reg 
ister has been set, upon the appearance of the periodic 
f signal, whereupon the counter continues to count to 15. 
The counter then once more reverts to 0, and, after the 
appearance of the periodic f signal, is reset to the value 
contained in the first preceding register, namely, 10, from 
which point on the counter then continues to count. The 
sorting out takes place whenever the counter is at 0. 
FIGURE 22 shows the operation of the decimal counter 

operating in accordance with Method I-B. Here, 1f and 
2f signals are produced alternately from the f signal, 
with the help of the u signal. These 1f and 2f signals are 
used, as explained in connection with the above time plot, 
for causing the particular values stored in the first and 
second presetting registers-in the example, the numbers 
5 and 6, respectively-to be written into the counter alter 
nately, at the appropriate instants. The time plot assumes 
that there is one decade, so that the highest count which 
the counter reach is 9. 
FIGURE 23 is a time plot showing the decimal counter 

operating in accordance with Method II-A, wherein the 
signals C1, C2 are used for periodically forming the f 
signal. Shown at the right side of the time plot of FIG 
URE 23 are two arbitrary interruptions of the counting 
command signal z. This interrupts the clear-for-counting 
signal z2. The count is preserved so long as z=0. 

While the above description involves the use of but two 
presetting registers, it will readily be appreciated that the 
invention is not so limited since more than two presetting 
registers can be used. 
FIGURE 16 shows circuits by means of which the ith 

signal may be sorted out via a first line and the next suc 
ceeding jth signal may be sorted out via a second line. 
The ith signal to be sorted from the train of t signals is 
designated 101, the ith signal to be sorted from the train of 

(FIGURE 8b) 
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to signals is designated 1a2, the jth signal to be sorted . 
from the train of t signals is designated 2a1, and the jth 
signal to be sorted from the train of ta signals is desig 
nated 2d28 

Either of Methods A and B can be used if the counter, 
after sorting out the ith and the next succeeding jth sig 
nal, is to be stopped. For this purpose, a C signal is 
formed by means of either of the circuits shown in FIG 
URES 5c and 6b. As these circuits show, either signal 
u (FIGURE 5c) or the signal. ii (FIGURE 6b) is used 
for forming the C signal. Consequently, Ca will not ap 
pear until the counter has been set to 0 for the second 
time. In the time plots of FIGURES 21 to 23, which de 
pict the periodic sorting, this would, for the Ca signal 
produced by the circuit of FIGURE 5c, be the instant at 
which the signal or appears for the second time; for the 
C. signal produced by the circuit of FIGURE 6b, this 
would be the instant at which the signal a appears for 
the second time. The C signals do not disappear until a 
new erase signal l=L appears. If, for example, the Casig 
nal produced by the circuit of FIGURE 5c is used in 
conjunction with the circuits of FIGURES 3a through 3c, 
operating according to Method I, all that is necessary is 
that the negated signal C be additionally applied to all of 
the input stages of the z store of FIGURE 3a. If the C 
signal produced by the circuit of FIGURE 6b is used, the 
corresponding negated signal Cs is additionally applied to 
the input AND-circuit for the setting condition of the 
main store of the lowest order counter stage, this being 
the AND-circuits & or & of FIGURES 1a and 1b, re 
spectively. Furthermore, the C signal is, for forming the 
f signal in accordance with Method I, additionally applied 
to the AND-circuit & of FIGURE 3b; for forming the f 
signal in accordance with Method II, the C signal is addi 
tionally applied to the AND-circuit &s of FIGURE 4a. 
The logic functions of the circuits of FIGURES5c and 

6b are as follows: 

(FIGURE 5c) 
(FIGURE 6b) 

In accordance with a further feature of the present in 
vention, the arrangement is controlled by switching signals 
pl1, u2, which, for example, may be put out by switches 
or by stores, in such a manner that, in the case of one 
time sorting, the counter is blocked after a sorting or sup 
pressing Step, and, in the case of periodic sorting, the 
counter, after a sorting or suppressing, commences to 
count at 1 or at the preset value. 
The first example involves a switching for Method II 

(periodic sorting) and Embodiment 1 (one-time sorting). 
The circuits according to FIGURES 2a through 2d., 2f and 
2g remain unchanged, the z signal is produced by the 
circuit of FIGURE 5a, the f signal is produced by the 
circuit of FIGURE 4a, and the C signal is produced by 
the circuit of FIGURE 3c. The signals C and C are 
produced by the stores shown in FIGURES 10a and 10b, 
respectively, these stores having the u, signals applied to 
them. As is apparent from these figures, the stores of FIG 
URES 10a and 10b differ from those of FIGURES4b and 
5b only in that the AND-circuit & and & additionally 
have the u1 and u2 signals, respectively, applied to them. 
The negated signal C, is again applied to the dashed in 
puts of AND-circuits &1 or & of FIGURES 1a and 1b, 
respectively. 
When u1=0 and u2=L, no Ca signal will appear be 

cause u1=0, so that no periodic f signal can appear; and 
because u2=L, the Ca signal appears after the first sorting 
out and stops the counter. When u1=L and u=0, no C. 
signal appears because u2=0, as a result of which the 
counter is not stopped; and because u1=L, the C signal 
appears periodically and as a result thereof, so does the 
signal f, so that after the sorting out operation, the counter 
continues to count beginning with the preset value. When 
pl1=0 and u2=0, neither a C2 signal nor a C signal is 
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produced, so that the counter, after the sorting out, is 
neither preset nor stopped, but instead begins to count 
beginning with 1. 
The logic functions of the circuits of FIGURES 10a 

and 10b are as follows: 

(C&H&l&ui) v(C&t,87)=C, (FIGURE 10a) 
(H&t 18qua) v (C3&l)=C3 (FIGURE 10b) 
In order to select the desired mode of operation, the 

signals u1, u2 can be put out by a three-position switch, 
as follows: 

Switch t 2 Mode of operation Position 

--------- O O After sorting, the counter begins to count 
starting at 1. 

2--------- O L After sorting, the counter is stopped. 
8--------- L O After Sorting, the counter begins to count 

starting at the preset number. 

FIGURE 24 is the time plot of a four-stage binary 
counter operating in accordance with the above circuits. 
Let it be assumed that at first the switch is in position 1, 
i.e., that u1 =0, u2=0, so that, after being cleared for 
counting, the counter counts from the preset value (13) to 
15, whereafter it counts to 0 and continues to count be 
ginning at 1. Let it now be assumed that before the 
counter again reaches 0, the Switch has been moved to 
position 2 wherein p2=L. The counter will then be stopped, 
after it has reached 0. The blocking signal C is erased 
by means of the erase signal l= L. After the erase signal 
disappears, the counter is again preset. If the switch is 
meanwhile moved to position 3, wherein u1=L and u=0, 
there will be a periodic sorting. After the switch has once 
more been moved back to position 1 wherein u1-0 and 
ag=0, the counter, after again reaching 0, begins to count 
starting with 1. 
By Way of a second example, there will now be de 

Scribed a switch-over involving an operation according to 
Method II (periodic sorting) Embodiment 2 (one-time 
sorting). The arrangement uses the circuits of all of 
FIGURES 2a through 2g which remain unchanged. The 
signal C1 is formed by the circuit of FIGURE 3c, and the 
signals f and C are formed by the circuits shown in 
FIGURES 11a and 11b, respectively. The circuit of FIG 
URE 11a differs from that of FIGURE 2h in that an 
additional switching signal r, is applied to the AND 
circuit &g for purposes of periodically forming the signal f. 
The C store of FIGURE 11b differs from that of FIG 
URE 4b in that a switching signal u1 is applied to the 
AND-circuit &o for the setting condition. Also, the AND 
circuit for the holding condition (&11) has the same in 
put signals applied to it as to the corresponding AND 
circuit of FIGURE 4b. Furthermore, the other AND 
circuit &12 for the holding condition has applied to it, in 
addition to the feedback output signal C of the store, 
the Switching signal u2 as well as the negated erase signal 
l, so that when us=L, the holding condition, as is the 
case with signal C3, is cancelled only upon the appearance 
of the erase signal l=L. The negated signal C, is again 
applied to the dashed inputs of AND-circuits &1 or & of 
the counters of FIGURES 1a and 1b respectively. 

If u1*=0 (the state of us being immaterial), the C. 
store can not be set and no f signal can appear periodically 
because Ca=0; after sorting out, the counter begins to 
count starting at 1. 
When u1 = L and u=0, the holding condition of the 

circuit of FIGURE 11b is eliminated via AND-circuit & 
The circuits of FIGURES 11a and 11b then act in the 
same manner as does the circuit of FIGURE 4 for Method 
II (periodic sorting out). After the sorting out, the 
counter is again preset and continues to count from the 
value to which it has been preset. 
When u1=L and u=L, the C2 signal produced by 

the circuit of FIGURE 11b acts in the same manner as 
the C signal put out by the circuit of FIGURE 6a operat 
ing in accordance with Embodiment 2 (one-time sorting 
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out); the undesired formation of an f signal is prevented, 
in the circuit according to FIGURE 11a, due to the signal 
u, which is applied to the AND-circuit &g. . . . 
The logic functions of the circuits of FIGURES 11a 

and 11b are as follows: 

(m&l) v(C1&C&ua)=f (FIGURE 11a) 

(FIGURE 11b) 
As before, the mode of operation can be selected, for 

example, by obtaining the signals u1, a2, from which the 
pi* signals are derived, from a three-position switch, as 
follows: 

Switch Al2 Mode of Óperation 
Position - 

l--------- O () After sorting, the counter begins to count 
starting at 1. . . . 

2--------- L O After sorting, the counter begins to count 
starting from the preset number. 

3--------- L L After sortirig, the counter is stopped. 
1 Inmaterial. 

The signals u1 and u2 are derived from the signals u1 
and u2 by means of stores such as are shown in FIGURES 
12a and 12b, respectively. The stores of FIGURES, 12a 
and 12b are set when u1 = L and u2=L, respectively, with 
C1=L and C=0, and are erased by the erase signal l=L 
or when a 1=L. The signals u1, a2, thus are effective only 
when C=L and C=L. - - - 
The logic functions of the circuits of FIGURES 12a 

and 12b are as follows: 

The time plot of FIGURE 25 shows the second example 
of the switch-over. The counter is assumed to be a single 
decade decimal counter. Shown above the pi signals in 
the time interval during which the u stores take over 
the u, signals. The u signals have no effect at other times. 

After the appearance of the erase signal l=L at the 
start of the operation, the counter is preset (to 7) and, 
after being cleared for counting, continues to count to 9 
and then to 0. Since ult=L and u2t FL, the counter is 
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stopped in this interval. After the erase of the C-signal 
by l=L, the counter again is preset (to 7), and continues 
to count to 9 and then to 0. Since now ut-L and u2 =0, 
the sorting out is, from this point on, effected periodically. 
After ult=0, the counting proceeds, after resetting to 0, 
from 1. 
There exists devices for sorting out or suppressing 

certain signals which have the tendency during counting 
a signal to sort out or suppress before the counter has 
increased the count to the highest position and 0. Is the 
highest position of the counter 15 (LLLL in binary nota 
tion) and has the counter after starting the number 7 
(OLLL) reached, so can the device put out a sorting 
signal, due to the presence of discontinuities in the counter 
stage of the highest order, which puts out a signal L in 
stead of 0, so that the result is LLLL. 
The invention can be used advantageously for digital 

measuring of number of revolutions, velocities etc. 
It will be understood that the above description of the 

present invention is susceptible to various modifications, 
changes and adaptations, and the same are intended to be 
comprehended within the meaning and range of equiva 
lents of the appended claims. 
What is claimed is: 
1. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a preset 
value; and 
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(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counteris in its zero condition 
to which it has reverted after having reached and 
passed its maximum count, the periodicity of said 5 
signals a, s, being selected by the presetting and said 
last-mentioned means including 

(a) first and second switching circuits for pro 
ducing two timely displaced signals z1, z2, and 
being connected to receive said signals t, t, as O 
Well as a counting command signal z, 

(b) a sorting circuit for producing a clear-for 
presetting signal f, upon the setting of said 
first Switching circuit, for causing the counter to 
take up the presetting signals, said signal f dis- 15 
appearing upon the setting of said second switch 
ing circuit, 

(c) a third switching circuit for erasing said first 
and second switching circuits, one after the other, 
and for resetting the same, one after the other, 20 
each time the counter is run through, in depend 
ence on the counting and auxiliary counting sig 
nals t1, t2, following a zero-condition of the 
counter, said third switching circuit having an 
input connected to the output of the highest- 25 
order stage of the counter, 

(d) first and second logic circuits for sorting out 
and Suppressing a signal ai, s, derived from the 
counting signals t, said first and second logic 
circuits having inputs connected to the output of 30 
said highest-order stage of the counter, and 

(e) third and fourth logic circuits for sorting out 
and suppressing a signal as, so derived from the 
auxiliary counting signals te, said third and 
fourth logic circuits having inputs connected to 35 
receive said auxiliary counting signals t, and as 
well as output signals C, C, of said third 
switching circuit. 

O 2. A counting arrangement as defined in claim 1 where 
in Said sorting out and suppressing means further in- 40 
clude means for maintaining the count of the counter 
upon interruption of said counting command signal z, 
Said last-mentioned means including: (i) a fourth switching circuit connected to receive the 

outputs of said third switching circuit and the highest- 45 
order counter stage, 

(ii) a sorting out circuit connected to said third and 
fourth switching circuits for periodically receiving 
the output signals C, C2, therefrom for producing 
said clear-for-presetting signal f, and 50 

(iii) means for applying the signal C. of said fourth 
Switching circuit, during the interruption of the count 
ing command siznal z, to the lowest-order stage for 
cuasing the same to maintain its particular state. 55 

3. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig- 60 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a pre 
Set value; and 

(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counter is in its zero condi 
tion to which it has reverted after having reached 
and passed its maximum count, said last-mentioned 
means carrying out a one-time sorting out and Sup- 70 
pression of said signals a, s, and including: 

- (a) first and second switching circuits connected 
to receive the counting command signal z, 

(b) a third switching circuit for controlling said 
first and second switching circuits and connected is 
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to receive the output of the highest-order counter 
stage and an erase signal l, said third switch 
ing circuit, after producing the sorted out and 
Suppressed signals a, s, erasing, and maintaining 
erased, said first logic circuit, thereby preventing 
continued counting of the counter, until said 
third logic circuit is erased. 

4. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a preset 
value; and (3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counter is in its zero condi 
tion to which it has reverted after having reached 
and passed its maximum count, said last-mentioned 
means carrying out a one-time sorting out and sup 
pressing of said signals a, s, and including: 

(a) a first switching circuit connected to receive 
the output of the highest-order stage of the 
counter, (b) a second switching circuit connected to re 
ceive an erase signal land the outputs of said 
first switching circuit and of the lowest-order 
stage of the counter for producing a signal C 
which erases the lowest-order stage, said erasing 
being removed only when the erasing of said 
second switching circuit is removed. 

5. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each 
of whose stages has a main store and an auxiliary 
Store; (2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a preset 
value; and (3) means for sorting out and suppressing signals a, s, 
derived from said, counting and auxiliary counting 
signals t, t2, while said counter is in its Zero condi 
tion to which it has reverted after having reached 
and passed its maximum count, said last-mentioned 
means sorting out and suppressing the ith signal, 
thereafter the jth signal, thereafter the ith signal, and 
so on, and including: 

(a) a first switching circuit for each two signals 
of the presetting register, said switching circuit 
having two channels, the output of said switching 
circuit being connected with a respective pre 
setting element of each counter stage, and 

(b) two further switching circuits connected to 
receive signals a, a2, derived from the counting 
and auxiliary counting signals t1, t2, for control 
ling said first switching circuits, in dependence 
on the counting and auxiliary counting signals, 
to open said channels alternately. 

6. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary 
store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting 
signals t1, t2, respectively, thereby to enable said 
counter to count the counting signals, beginning with 
a preset value; and 

(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counter is in its zero condi 
tion to which it has reverted after having reached 
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and passed its maximum count, said last-mentioned 
means including: - 

(a) an additional presetting element associated 
with each respective counter stage, 

(b) two presetting registers for applying a respec 
tive signal to each presetting element, and 

(c) two switching circuits controlled by signals 
u1, u1, and by a common clear signal for apply 
ing a clear-for-presetting signal to each preset 
ting element. 

7. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a pre 
set value; and 

(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t, t2, while said counter is in its zero condi 
tion to which it has reverted after having reached 
and passed its maximum count, said last-mentioned 
means stopping the counter after sorting out the ih 
signal and the jth signal following the ith signal and 
including a switching circuit controlled by the high 
est-order stage and by an output signal of two fur 
ther switching circuits for producing the signals for 
respective presetting channels. 

8. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a pre 
set value; and 

(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counter is in its Zero condi 
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tion to which it has reverted after having reached and 
passed its maximum count, said last-mentioned means 
carrying out, as desired, periodic or one-time sorting 
out and suppression and including: 

(a) two switching circuits controlled by the high 
est-order stage of the counter, and 

(b) means for producing signals which selectively 
switch off said two switching circuits. 

9. A counting arrangement comprising, in combination: 
(1) a presettable multiple-stage static counter each of 
whose stages has a main store and an auxiliary store; 

(2) means for applying to said counter two trains of 
timely displaced counting and auxiliary counting sig 
nals t1, t2, respectively, thereby to enable said counter 
to count the counting signals, beginning with a pre 
set value; and 

(3) means for sorting out and suppressing signals a, s, 
derived from said counting and auxiliary counting 
signals t1, t2, while said counter is in its zero condi 
tion to which it has reverted after having reached and 
passed its maximum count, said last-mentioned means 
carrying out, as desired, periodic or one-time sorting 
out and suppression and including: 

(a) a sorting out circuit, for producing a periodi 
cally appearing clear-for-presetting signal f, 

(b) a first switching circuit connected to said sort 
ing out circuit; and 

(c) further switching circuits for producing sig 
nals applied to said sorting out circuit and to 
said first switching circuit. 
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