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L 1 '

“The invention refers to'a relay circuit with a
number of counting relays for recording the
number of closures made by an impulse contact
in'which all combinations of operating relays ob-
tainable with these counting relays are successive-
ly made and in which an auxiliary relay is added
to each counting relay. -

The invention provides a circuit obtaining
such-a result with a con51derably reduced number
of ‘contacts and contacts springs to which end
the provision on some a.umha,ry relays of an extra
windings is sufficient. In the invention the extra
circuit for preventing an untlmely opcratlon of
the quxiliary relay, which was necessary in the
prior circuit for avoiding extra impulses, is ab-
sent.  In the invention extra impulses are
avoided by estabhshmg, before the release of &
counting relay, a -circuit comprising an extra
winding of the corresponding auxiliary relay in
series with the impulse circuit, whereby this relay
cannot release before the interruption of the im-~
pulge circuit at the impulse contact, premature
release of the relay on the interruption of the
holding circuit of the group concerned consisting
of counting and auxiliary relay being avoided.
Such interruption of the impulse circuit at an
suxiliary relay armature and the consequent un-
desired action are thereby prevented.

The invention will be explained in detail with
reference to the drawing in whlch

Fig.-1 shows an embodiment of a bmary system;
and

Fig. 2 shows a diagram of the sequence of the
operation of the relays. The circuit of Fig. 1 is
designed for counting the number of impulses re-
ceived by a relay isr having an armature isr;
the circuit relays are operated in a certain com-
bination when a certain number of impulses have
been received. ‘Four consecutive binary stages
each including a pair of relays are shown, viz.
A, B helonging to the first stage; C, D, belonging
to the first intermediate stage; E, P, belonging to
the second intermediate stage; and G, H belong-
ing to the final stage; fifteen impulses as a maxi-
mum may be recorded because the number of
combinations ig equal to 2¢=16 which number is
diminished by one corresponding to the normal
position in which none of the relays is operated.

A is termed hereinafter the first counting re-
lay, C and E the first and second intermediate
counting relays, respectively, and G the final
counting relay. It is to be understood that the
counting relays control contacts (not shown) in
dependence on the combination of the operated
relays indicating the number of closures of the
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impulse contact isr. B, D, Fand I are the cor-
responding auxiliary relays termed hereinafter
the first, the first 1ntermed1ate, the second inter-
mediate, and the final aux1hary relays, respec-
tively. The au*nhary relays B,D and P each have
two wmdlngs denoted respectlvely, by B: and Bg,
Dy and Ds, 1 a,nd 2. The final auxiliary relay
H has only a smgle wmdmg The first winding
Bi of 1e1ay Bis connected in series to the single
winding of relay A whereas the second winding
By of 1e1ay Bis connected in parallel to the single
wmdmg of relay C which’ 1n turn is connected in
series to the first winding D1 of relay D. The
second winding Ds of relay D is connected in
pa.rallel to the single winding of relay E which in
turn is connected in series to the first wmdlng j 3]
of 1e1ay ¥. The second w1nd1ng Fa of relay F is
connected in parallel to the smgle winding of re-
lay G which in turn is connected in series with
the single w1nd1ng of the final auxiliary relay H.
The relays control contacts indicated by corre-
sponding small 1etters, respectively. Thus, con-
tact @l is controlled by the first counting relay
A, contact bl by the first auxiliary relay B, ete.
The confacts b, di and fi are switch-over con-
tacts, termed heremaiter, respectively, the first,
first 1ntermed1ate and second intermediate
switch-over contacts All the contacts are shown
in the dra,wmg in their normal position, i, e. with
none of the relays energxzed The contact a! is
normally open and connected in series to the
first winding Bi of the first auxiliary relay B.
The first switch-over contact b! establishes in
the normal posmon thereof a connection from
the 1mpulse contact isr to a ﬁrst stationary con-
tact connected to the Junctmn of the single wind-
ing of the ﬁ1st countmg relay A and the first
wmdmg B1 of the first auxiliary relay B, and
in the off-normal position of contact bl to a sec-
cnd sta tionary contact cocnnected to the second
winding Bz of the first aux111ary relay B. The
switch-over contacts ¢!, e! and g* establish in the
off-normal position t‘qereof a connection, respec-
tlvely, Wlth the Wlndmgs D1, M and H. In nor-

nal p051t10n (shown in the drawing) the switch-
cver contacts ¢!, el and ot estabhsh a series con-
nection to a grounded contact . The switch-
over contacts d' and f' are analogues to the
cw1tch -over contact bl. In normal condition
(shown in the drawmg) the switch-over contach
dat is in contact Wlth a ﬁrst lntermedla,te sta-
tionary contact a,nd connects the second wind-~
ing Bg of the first auxiliary relay B with the
Junctmn of the single wmdmg of the first in-
termediate counting relay C and the first winding
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D: of the first intermediate auxiliary relay D
whereas in off-normal position the switch-over
contact d! is in contact with a second inter-
mediate stationary - contact and~ connects the
second winding Bz of the first auxiliary relay B
and the second winding D of the first inter-

mediate auxiliary relay D. The contact d2 is con- ...

nected in parallel to the switch-over contact cl

and is normally open. - Similarly the normally. =

open contact f? is connected in parallel to the

switch-over contact el, and the normally open
contact k! is connected in parallel to the switch-

10

over contact ¢! termed hereinafter - the final - -
< Thus, in the sixth impulse relays C, D, E and F

switch-over contact. The impulse contact isr is
grounded. The counting relays A, €, E.and G

15

and the second windings Bz, Dz and F: of the
auxiliary relays B, D, F, respectively, are con- -

nected to the negative terminal of & battery -~
Vs shown in the upper right hand corner of Fig:

1 the other terminal of which is grounded. The

contact v connecting the end of the cireult to -

ground -is actuated by a relay V.

If armature isr moves against the contact at the

receipt of the first impulse a circuit is established
from ground, armature isr, back contact b, relay
A to battery Vs. Relay A operates and prepares
the following circuit for itself in series with aux-
iliary relay B: ground over back contacts v, ¢2,
et and ¢, front contact a?, winding Bi of relay B,
relay A, battery Vs to ground. Relay A holds
itself in this circuit when armaturs isr moves
back from its front contact so that relay B is
operated in series with relay A at the end of the
first impulse. = . S »

At the beginning of the second impulse relay C
operates as the impulse circuit is now switched
through at front contact bl. Armature ¢! moves
over to the front contact thereof thus interrupting
the holding circuit for relays A and B over wind-
ing By and preparing a holding circuit for relays
C and D over the first winding Di of relay D
which is energized in this circuit at the end of the

second impulse. - The premdtureness of operation

is avoided by the invention in which the auxiliary
relays have two windings. The auxiliary relay
B is provided with a second winding B; which is
energized across relay C so that the impulse cir-
cuit is held over these relays and an untimely
operation of relays D and A is prevented. At

the end of the second impulse the impulse cir- ¥

cuit is broken at the armature isr whereby relay
B releases .and relays C and D are operated in
series. . o

At the third impulse contacts a! and b! are in
their normal position whereas contacts ¢!, d! and
d? are in off-normal position Thus, relay A will
be energized as explained above for the first im-
pulse; when contact a! has closed winding B: will
be energized and contact b! will be switched over,
The result is that relays A, B, C, D are all ener-
gized, and contacts al, bl ¢!, d! and d2 are in
off-normal position. ’

At the beginning of the fourth impulse contact
isr is connected by off-normal contacts b! and dl
to windings D2 and E which are therefore ener-
gized. Thus, contact e! switches over into off-
normal position and closes a holding circuit for
relay E from battery to winding of relay E, wind-
ing F1, contact !, normal contact ¢!, normal con-
tact v to ground. At the same time the holding
circuits for relays A and C, in series with wind-
ings B: and D1 of relays B and D, respectively,
are interrupted at contact e! so that relays A and
C are de-energized at the beginning of the fourth
impulse. The auxiliary relays B and D hold

4
themselves by means of their windings B2 and D
via front contacts bt and d* until the impulse con-
tact isr has opened again. At this moment wind-
ing F1 of relay F is energized in series with relay
E, relays B and D being: de-energized. The re-
sult is that relays E and P are energized, con-
tacts ¢l—d? in their normal position, and contacts
el, /- and 2 in off-normal position.

‘The fifth impulse is a repetition of the first
one, except that relays E and F remain ener-

-gized.  Thus, relays A, B, E and P operate.

The sixth impulse is a repetition of the second

‘one except that relays E and F remain energized.

are energized,
The seventh impulse is a repetition of the third

.one.except- that relays E and F remain energized.

Thus, in'the seventh impulse relays A, B,C,D,E,

- F, are energized and at the end of the impulse
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centacts a'—j? are in off-normal position.

At the beginning of the eighth impulse, relay
G is energized, and contact ¢! is switched over
into off-normal -position. By this the holding
circuits for relays A—F: is interrupted. When
contact. isr is in normal position (at the end of
the impulse) only relays G and H are energized
with contacts a'-—f! and v in normal position, the
other contacts being off-normal.

Now the cycle repeats itself with respect to
relays A—E, relays G and H remaining energized.
That is, in the ninth impulse A, B, G and H are
energized, in the tenth, C, D, G and H. At the
eleventh impulse, the relays A, B, C, D, G and H
are-energized, at the twelfth, relays E, F, G and
H. ~ At the thirteenth impulse relays A, B, E, 7,
G and H are energized, at the fourteenth impulse
relays C, D, B, F, G and H, at the fifteenth
impulse all rélays A, B, C, D, E, F, G, H are ener-
gized. -~ R ' )

After the fifteenth impulse the final auxiliary
relay H is short-circuited in a circuit containing
the impulse contaet isr, the switch-over contacts
b, d,. f* in the off-normal position thereof, the
switch-over contact ¢! also in the off-normal
position thereof and the contact v therehy apply-

ing ground potential to both ends of the single

winding of the final auxiliary relay H. In con-
seduence thereto the final auxiliary relay H is
de-energized before the final counting relay G
which is de-energized by the last opening of the
impulse contact isr. Thus it is seen that the
counting relays A, C, E, and G are energized in
8 binary relation according to the number of
impulses given by the impulse contact isr.

While T have illustrated and described what I
regard to be the preferred embodiment of my
invention, nevertheless it will be understood that
such is merely exemplary and that numerous
modifications and rearrangements may be made
therein without departing from the essence of the
invention, - -

I eclaim:- . B

1.-A binary relay arrangement for counting
successive electrical impulses, comprising in com-
bination, a current source having a first terminal
and-a second terminal; an impulse contact being
temporarily -closed by each successive impulse
and connected to said second terminal of said
current source; g plurality of consecutive binary
stages each including a counting relay having a
single winding connected with one terminal
thereof- to ‘said first terminal of said current
source, and an auxiliary relay having a first
winding connected in series to said single winding
of said counting relay and a:second winding con-
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nécteéd with one terminal thereof to said first ter-
minal of said current source; a plurality of con-
tacts controlled, respectively, by said counting
relays and said auxiliary relays of said consecu~
tive stages, said consecutive stages being inter-
connected by said contacts so as to energize said
counting relays in a binary relation; a final stage
including a final counting relay having a single
winding connected with one end thereof to said
first terminal of said current source, an a final
auxiliary relay having a single winding connected
in series to said single winding of said final
counting relay, the junction of said single wind-
ings of said final counting relay and said final
auxiliary relay being connected to the other end
of said second winding of said auxiliary relay
belonging to said stage preceding said final stage;
a final switch-over contact controlled by said
final counting relay and having a normal position
and an off -normal position, said final switch-over
contact establishing in the normal position
thereof a connection between said second termi-
nal of said current source and said contact con-
trolled by said counting relay belonging to said
stage preceding said final stage, said final switch-
over contact establishing in the off-normal posi-
tion thereof a connection between said second
terminal of said current source and said single
winding of said final auxiliary relay; and a nor-
mally open contact controlled by said final aux-
iliary relay and establishing upon closure thereof
a connection between said second terminal of said
current source and said contact controlled by said
counting relay belonging to said stage preceding
said final stage, whereby said final auxiliary relay
is short-circuited just before de-energization of
said final counting relay in a circuit containing
said impulse contact, said contacts controlled by
said auxiliary relays of said consecutive stages,
and said switch-over contact controlled by said
final counting relay.

2. A binary relay arrangement for counting
successive electrical impulses, comprising in com-
bination, a. current source having a first terminal
and a second terminal; an impulse contact being
temporarily closed by each successive impulse
and connected to said second terminal of said
current source; a plurality of consecutive binary
stages each including a counting relay having a
single winding connected with one terminal
thereof to said first terminal of said current
source, and an auxiliary relay having a firsg
winding connected in series to said single winding
of said counting relay and a second winding con-
nected with one terminal thereof to said first ter-
minal of said current source; a plurality of con-
tacts controlled, respectively, by said counting
relays and said auxiliary relays of said consecu-
tive stages, said consecutive stages being inter-
connected by said contacts so as to energize said
counting relays in a binary relation; a f£nal stage
including a final counting relay having a single
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winding connected with one end thereof to said
first terminal of said current source, and a final
auxiliary relay having a single winding connected
in series to said single winding of said final
counting relay, the junction of said single wind-
ings of said final counting relay and said final
auxiliary relay being connected to the other end
of said second winding of said auxiliary relay
belonging to said stage preceding said final stage;
a final switch-over contact controlled by said
final counting relay and having a normal position
and an off-normal position, said final switch-over
contact establishing in the normal position
thereof a connection between said second termi-
nal of said current source and said contact con-
trolled by said counting relay belonging to said
stage preceding said final stage, said final switch-
over contact establishing in the off-normal posi-
tion thereof a connection between said second
terminal and said current source and said single

‘winding of said final auxiliary relay; a normally

open contact controlled by said final auxiliary
relay and establishing upon closure thereof a
connection between said second terminal of said
current source and said contact controlled by said
counting relay belonging to said stage preceding
said final stage; and a normally closed contact
connecting said final switch-over contact con-
trolled by said final counting relay and said nor-
mally open contact controlled by said final aux-
iliary relay to said second terminal of said cur-
rent source, whereby said final auxiliary relay is
short-circuited just before de-energization of
said final counting relay in a circuit containing
said impulse contact, said contacts controlled by
said auxiliary relays of said consecutive stages,
and said switch-over contact controlled by said
final counting relay, all said contacts controlied
by said counting and said auxiliary relays being
restored to normal by opening said normally
closed contacts connecting said final switch-over
contact controlled by said final counting relay
and said normally open contact controlled by said
final auxiliary relay to said second terminal of
said current source, thereby disconnecting all
said counting and said auxiliary relays from said
second terminal of said current source.
ROELOF M. M. OBERMAN.
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