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accordingly cut off, the diode DS clamps the terminal 18
to the —3 voit level.

Accordingly, it will be apparent that with the zero
volt ievel at the terminal 18, the units 12, 14 and 16 have
the —3 wolt leve! at their terminals 20, 22 and 24. Thus
all the inputs to the coincidence circuit 26 are at the —3
Jevel to maintain the zero volt Jevel at the terminal 18 as
described above. A zero volt pulse at any of the ter-
minals 20-24 will then result in the —3 volt Jevel at the
terminal 18. This, in turn, will bring about conditions
in the respective logic nnits providing the zero volt Jevel
at the pulsed control terminal and the —3 volt level at
all the other control terminals.

In summary, I have described a novel multistabls cir-
cuit that can be simply constrocted at low cost with any
desired number of stable states. The circuit is operated
bynpplymgaml.wxhblyanﬂa.toanwm

trol terminal In respomse, the circuit maintains the se-
jected terminal at a sclected wvoltage different from the
voltages at the ofF or control terminals.

The invention is clearly pot iimised to operation with
the voltage Jevels specified above for the illustrated em-
bodiment. For exsmple, the negative and zero volt
Jevels discussed above can both be positive or negative,
depending on the choice of operating voltages.

nmuummumumm

the dnmdnlbemuﬂb-
trative and pot in a fimiting scase.
Itis alse w0 o Wumm-dmu

it comprising
(A) at least three Jogic circuits, each of which
(1) bas a plerality of iroet terr nals not exoeed-
ing the rmmber of Jogic circuits and sa output
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4
input terminals and an output terminal, where (n)

is an integer greater than one,
(1) said ooinodenco circuits being numbered in
an ordered seque
(B) (n+41) inverters, each baving an input terminal
and an output tcrminad,

(1) said inverters being numbered in said ordered

sequence,

(2) s2id input terminal of each inverter being con-
coanected to receive only the signal developed
at the output terminal of the aame-numbered

(3) said output t=rminal of each inverter being
coanected in circuit with an input terminal of
euhdtbadxﬂcrud—mmbaedmademaf-

(C) &MMWM‘M
mmmmmmm\w

(2) developing 3t its outpot serminel seid ficst-level
signal ia respomee to application of said fourth-
level to ite input terminal,

(3) cach inverter baving ils input Scrminal con-
mecied to the output terminal of the same-sum-
bered AND circuit,

outpet erminal of the s
circuit and t0 an inpt terminel of each of the

samo-ammbered AND circeit 0o *hat said socoad-
Jevel sigunal persists exclusively at said ome control
terminel,
6. A muitistable circuit comprising

in aa o

(A) (n+1) colacidence circeits puwmbered
deved sequence ead sach havieg aa outpwt terminel
and 20 more than (n) input wrminals, where (»)

|

dovelop a thirdJevel ot be
cutput icminal, and tonal
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(2) developing a fourth-level signal at its output
terminal when a second-level signal is present
at at least one Of its input terminal

(a) where said first-level and third-kvcl sig-
nals may be the same and where said sec-
ond-level and fourth-level signals may be
the same,

(B) (n+1) inverters numbered in said ordered se-
quence and each having aa input terminal and an
output terminal,

(1) each inverter having a transistor

(a) the base of which is connected to the
inverter input terminal and

(b) the collector of which is connected to
the inverter output terminal,

(2) said transistor in each inverter being arrang: d

(2) to have a relatively large collector-emit-
fer resistance wk -~ it receives said fourth-
level signad at its base and

(b) to have a ruatively small collector-emit-
ter resistavce when it receives said third-
level signal at its base,

(3) cach inverter having its inpot terminal con-
nected to the output terminal of the same-num-

(C) (n41) control serminals numbered in said or-
dered

sequence,

(1) each control terminal being connected to the
output terminai of the same-nombered inverter
circuit and to an innat terminal of each of the
different-nur-bered coincidence circuits.

'ILopcaleleurulmmmng
(A) a multistable circuit comprising at leasy three
cvper | vn, cach

(1) bav..g a plhrality of input terminals and an

serminal,

output

(2) developing a second-level cuty .t signal only
in response 1o first-level signals at all its input
terminals,

6

(3) developing said first-level signal at its out-
put terminal when one or more second-jevel sig-
nals are applied to its input terminals, and

(4) having its output terminal connected to an

5 input terminal of each of the other logic cir-
cuite,

(B) source means having a plurality of output lines
each of which is connected to a different one Of
said multistable circuit output terminals, and

10 (C) output means having a plurality of input lines
each of which is connected to s different one of
said multistable circuit output terminals, .
(D)sothatwhcnnidsonmemanscondiﬁomone
output line therefrom to have said second-level sig-
16 nal, said multistable circuit Jevelops at its output
terminal connected to said conditioned line a per-
sisting second-level signal and constrains tk sig-
nals at the other output mmminals thereof to said
first level.
o0 .&.Appanunamdin;todaim1ia'hichuchlogic
circuit

(A) inclodes a grounded-emitier transistor inverter in

which the tramsistor collector is the logic circuit
output terminal, and
2 (B) pmduasaldaeoood-lmlswnlvhmth:m
sistor of the inverter therein is in a conducting stale.
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3
accordingly cut off, the diode DS clamps the terminal 18
to the —3 volt Jevel.

Accordingly, it will be apparent that with the xero
volt devel at the terminal 18, the units 12, 14 and 16 have
the —3 wolt leve! at their terminale 20, 22 and 24. Thus
all the inputs to the coincideace circuit 26 are at the —3
Jevel to maintain the zero volt level at the terminal 18 as
described above. A zero volt pulse at any of the ter-
minais 20-24 will then result in the —3 voit level at the
terminal 18. This, in turn, will bring about conditions
in the respective logic units providing the zero volt level
at the pulsed control terminal and the —3 volt Jevel at
all the other control terminals.

In sommary, I have described a novel muktistable cir-
cuit that can be simply constrocted at Jow cost with any

voltages at the ofF or control terminals,

The invention is clearly not iimited to operation with
the voltage levels specified above for the illustrated em-
bodiment. For example, the pegative and rero wvolt
Jevels discussed above can both be positive or negative,
depending om the choice of operating voltages.

It will thus be scen that the objects sct forth above
among those made apparent from the preceding e-
may be made in the above construction without departing
from the scope of the inmatias, it is intended that al!
mnumbdh&e_#w&oaiaﬁma-howah

that each input terminal of each logic circuit is
comnecied 30 an output terminal of another dif-
ferent Jogic circuit, asv
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4
input terminals and an output terminal, where (n)
is an integer greater than one,
(1) said coincidence circuits being numbered in
an ordered sequence,
(B) (n4-1) inverters, each baving an input terminal
and an output tcminad,
(1) 3aid inverters being numbered in said ordered

sequence,

(2) said input terminal of each inverter being con-
connected to receive only the signal developed
at the output terminal of the same-numbered

(3) said output t+rminal of each inverier being
connected in circpit with an input terminal of
each of the different-nombered coincidencs cir-
cuits,

(C) each coincidence inpot terminal being comnected
wi}hinnﬂdmmwhmummu-

4. An electronic circuit according to claim 3 in which
each inverter is airanged to present to said second-level
signal a higher output impedance at the output teros.nal
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(2) developing a fourth-kvel signal atits output
terminal when a second-level signal is present
at at least one of it:, input terminals

(a) where said first-level and third-kvel sig-
nals may be the same and where said xc- 8
ond-kvel and fourth-kvel signals may be
the same,

(B) (n+1)inverters numbered in said ordered se-
quence and each having an input terminal and an
output terminal,

(1) each mvemr havmq a transistor

(a) the base of which is connected to the
inverter input terminal and

(b) the collector Of which is connected {0
themverseroutpuumnmal,

(2) said transistor in each inverter being arrang: d

(2) to have a relatively hry collector-emit-
ter resistance wt -~ it receives said fourth-
Ievel signal at its base and

(3) developing said first-level signal at its out-
put terminal when one or more second-level sig-
nab are applled to its inpyt terminals. and

(4) having its output terminal connected to an
input terminal of each of the other logic cir-
cuit*,

(B) source means having a plurality of output lines
each of which is connected to a daﬂcrent one of
said maltistable circuit output terminals. o

(C) output means having a plurality of input fines
eachofwh:chiseonmdtoadxﬂetentoneof

(D) 30 that when said source means conditions one
output line therefrom to have said second-level sig-
nal, said multistable circuit Jevelops at its output
tcrmmalconmdwnxdcomﬁbonedlmeaper-
sisting second-level signal and copstrains the siz-
nals at the other cutpot terminals thereof to said
first Jevel

(b) to have a ruatively small collector-emit- 20 8. Apparatus according to claim 7 in which each logic
ter resistauce when it receives said third- circuit

level signal at its base,
(3) each inverter having its input terminal con-
nected to the output terminal of the same-num-
(C) (a+1) control terminaly numbered in s2i* or-
dered sequence,
(1) each control terminal being connected to the
output terminal of the same-numbered inverter

circoit and 10 an inpat terminal of each of the 30

different-pur-bered coincidence circuits.
7. Logical electrical apparatos comprising
(A)amnmbbmmmttmm
cveee TS, cach

(1) bav..g a plurality of inpot terminals and an 33
output terminal,

(A) includes a grounded-emitter tramsistor inverter in
which the transistor collector is the logic circuit
output terminal, and

(B) produces said second-leve! signal when the tran-
sistor of the inverter therein is in a conducting state.
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