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(57) ABSTRACT 
A logic circuit comprises a serially connected circuit 
structure and a wired OR connected circuit structure of 
unit circuits, each of which is composed of logic ele 
ments and equivalent to a relay contact. The respective 
unit circuit is connected with associated equipment in a 
manner similar to that used in connecting relay 
contacts, on a base of a circuit diagram, whereby a logic 
circuit equivalent to the relay contact circuit is formed. 

3 Claims, 21 Drawing Figures 

  



U.S. Patent Feb. 20, 1979 Sheet 1 of 5 Re. 29,917 

F.G. 1A FIG. 1B 
1 1 O of 5 6 17 20 

  



U.S. Patent Feb. 20, 1979 

F.G. 5B 
2a 53a 5 

Sheet 2 of 5 Re. 29,917 

  



U.S. Patent Feb. 20, 1979 Sheet 3 of 5 Re. 29,917 

DRIVER 

MOTOR 
(UP) 

MOTOR 
(DOWN) 

FG.7 
stp UP STP. CO HF. I. 

  



U.S. Patent Feb. 20, 1979 Sheet 4 of 5 Re. 29,917 

is:09, 59. 
(i. 

  





Re. 29,917 
1 

LOGIC CIRCUIT EQUIVALENT TO A RELAY 
CONTACT CRCUIT 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a logic circuit and more 
particularly to a contactless logic circuit equivalent to a 
relay contact circuit, which can be connected on the 
basis of a circuit diagram similar to the connections of 
relay contacts, 

In carrying out a certain sequential control, a conven 
tional system often uses relays which rely on mechani 
cal closing or opening of relay contacts. This system has 
several defects such as the occurrence of frequent relay 
failures, short operating life, and the need for continual 
maintenance and inspection services. In recent years, 
there has been a tendency for relay contact systems to 
be gradually replaced by contactless electronic logic 
circuits employing semiconductor elements, which 
have functions equivalent to those of the conventional 
relay contact system. 

In rewriting a control sequence to carry out the oper 
ation equivalent to that of a relay contact circuit in 
terms of a conventional logic circuit, there arises the 
need for employing particular logical circuit symbols 
which are entirely different from the symbols used in 
circuits using relays. Consequently, engineers or field 
operators who have become conversant with the con 
ventional relay contacts symbols are confronted with 
the necessity of acquiring knowledge of entirely new 
and unfamiliar logical symbols and of their interpreta 
tions. 

In translating a control sequence for a conventional 
relay contact circuit into that for a logic circuit, a con 
ventional circuit diagram must be rewritten into an 
entirely new and unique one. In translating, the risk of 
errors in the sequential composition in quite conceiv 
able. 
Even if a circuit for realizing a certain sequence has 

been composed with a conventional logic circuit, such a 
logic circuit will have the defect of poor operational 
reliability due to noise that may be introduced into the 
circuit from the outside. 

Various circumstances, as above mentioned, have 
been great obstacles for the transfer of the conventional 
logic system containing mechanical contacts into the 
contactless logic system. 

Further, where a contactless control sequence is to be 
set up by use of conventional logic circuit boards, there 
arises the necessity of preparing at least three kinds of 
different boards, namely, AND element boards, OR 
element boards, and inverter element boards, These 
circuit boards must be mutually interconnected. The 
need for preparation of numerous kinds of boards invar 
iably makes the circuit structure complex and space 
requirements become bulkier. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of this invention to 
provide a new and useful logic circuit in which the 
difficulties and defects of the conventional logic circuit 
designs have been overcome. 
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2 
Another object of this invention is to provide a logic 

circuit capable of setting up a control sequence having 
a function equivalent to that of a relay sequence, with a 
contactless logic system, by suitably combining unit 
circuits with reference to a circuit diagram similar to 
that of a conventional relay contact circuit. By employ 
ing the logic circuit design, according to this invention, 
electronic engineers and field operators are relieved of 
the burden of becoming skilled in treating symbols, 
expressions, etc., characteristic of the logic circuits. A 
logic circuit control sequence can be set up by those 
who have knowledge of only conventional relay 
contact circuit diagrams. 

Still another object of this invention is to provide a 
circuit structure capable of realizing a relay sequence 
with a logic circuit which employs a plurality of logic 
circuit boards of only one kind. 
A further object of this invention is to provide a logic 

circuit, free from erroneous operation despite the pres 
ence of external noise. To attain this object, a DC stabi 
lized power supply circuit is installed on each circuit 
board. It is desirable that negative logic be used for 
interstage connection between AND elements. 
A further object of this invention is to provide a logic 

circuit of a circuit block section corresponding to a 
relay which operates as an A-contact type (normally 
open contacts), a B-contact type (normally closed 
contacts), or a combined A- and B-contact type relay, 
by proper selection and interconnection of prescribed 
terminals. 
A further object of this invention is to provide a logic 

circuit capable of simply interlocking circuit operations 
in each of units of circuit block sections corresponding 
to relays. 
A still further object of this invention is to provide a 

logic circuit capable of use as a timer for imparting a 
delay to the circuit operation by adding thereto a capac 
itor with a suitable capacitance value. 
These and other objects and further features of this 

invention will become apparent from a consideration of 
the following detailed description taken in conjunction 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIGS. 1A and 1B are diagrams illustrating respec 

tively a relay contact circuit and a basic structure of a 
unit circuit of a logic circuit corresponding thereto; 
FIGS. 2A, 2B, and 2C are diagrams illustrating re 

spectively a relay circuit in which two relay contacts 
are serially connected, a circuit expressed by the con 
ventional logical symbol so as to be equivalent to the 
relay contact circuit, and a logic circuit composed of 
two unit circuits according to this invention; 
FIGS. 3A, 3B, and 3C are diagrams illustrating re 

spectively a relay circuit in which two relay contacts 
are connected in parallel, its equivalent circuit repre 
sented by the conventional logical symbol, and a logic 
circuit structure composed of unit circuits according to 
this invention; 
FIGS 4A and 4B are diagrams illustrating respec 

tively a relay circuit in which two relay contacts are 
connected in parallel and another relay contact is seri 
ally connected to this parallel connection, and an equiv 
alent logic circuit composed of unit circuits according 
to this invention; 

FIGS. 5A and 5B are diagrams illustrating respec 
tively a relay circuit containing four relay contacts 



Re. 29,917 
3 

connected in parallel and a basic structure of a logic 
circuit of this invention equivalent to the relay circuit; 

FIG. 6 is a schematic block diagram of an overall 
system incorporating a logic circuit according to this 
invention; 
FIGS. 7A, 7B, and 7C are diagrams illustrating re 

spectively a relay contact circuit capable of carrying 
out an examplary up-and-down movement control se 
quence of a motor-operated shutter, a corresponding 
logic circuit represented by the conventional logical 
symbol (MIL standard), and a corresponding logic cir 
cuit according to this invention; 
FIGS. 8A and 8B are respectively a plan and a front 

view of a circuit board for constituting a logic circuit 
according to this invention; 
FIG. 9 is a circuit diagram of one embodiment of a 

logic circuit installed on such a circuit board which is 
equivalent to a conventional relay; 
FIG. 10 is a circuit diagram of an example of a DC 

stabilized power supply circuit installed on the circuit 
board; and 

FIG. 11 is a circuit diagram of one embodiment of an 
interface circuit interposed between a logic circuit of 
this invention and external contact means. 

DETALED DESCRIPTION 
A basic circuit structure embodying the concept of a 

logic circuit according to this invention will first be 
described. 
FIG. 1A shows a conventional relay circuit contain 

ing one relay contact. A relay contact 12 is connected 
between an input terminal 10 and an output terminal 11. 
This contact is closed upon energization of a relay coil 
13 responsive to a signal applied to a control input ter 
minal 14. In the presence of a signal on the input termi 
nal 10 when the relay contact 12 is closed, the signal can 
be derived from the output terminal 11. 
A logic circuit of this invention, equivalent to the 

relay contact circuit shown in FIG. 1A (which may be 
hereinafter referred to simply as a unit circuit), is illus 
trated in FIG. 1B. The unit circuit has a basic structure 
for applying a signal fed to an input terminal 15 to one 
input of an AND element 17 (hereinafter referred to as 
the AND element, because although the illustrated 
element is strictly a NAND element, it is yet a kind of 
AND element). The signal from terminal 15 is applied 
through an inverter 16, while a control signal supplied 
to an input terminal 18 is applied to the other input of 
the AND element 17 through an inverter 19. Hence, 
there is a logical product (AND), deriving the output 
from an output terminal 20, 
Where the control input voltage applied to the con 

trol terminal 18 is high (hereinafter referred to as the H 
level), the control input is converted into a low voltage 
(hereinafter referred to as the Llevel) by the inverter 19 
before application to one input of the AND element 17. 
The result is that the output of the AND element 17 is 
always at the H level no matter whether the signal level 
on the signal input terminal 15 is high or low. This state 
is equivalent to the circuit of FIG. 1A when the relay 
contact 12 is open. 
On the other hand, when the control input on the 

control input terminal 18 is at the L level, the control 
input is applied through the inverter 19 so one input of 
the AND element 17 as a H level input. Therefore, a 
signal from the input terminal 15 is applied as an input to 
the AND element 17 through the inverter 16. This 
signal passes through the element 17, as it is, to appear 
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4. 
as the output at the output terminal 20. This state is 
equivalent to an operation of the relay circuit of FIG. 
1A, when the contact 12 is closed. 
The circuit in which two relay contacts 23a and 23b 

are serially connected between input and output termi 
nals 21 and 22, as shown in FIG. 2A, may be repre 
sented by a logic circuit, as shown in FIG. 2B. The 
circuit of FIG. 2B contains input terminals 24a and 24b 
and an AND element 25, in terms of the conventional 
logic symbol. Only when both relay contacts 23a and 
23b are closed, that is, when signals are applied to both 
input terminals 24a and 24b, the output can be derived 
from an output terminal 26. 
When the relay contact circuit shown in FIG. 2A is 

rewritten by the use of the unit circuits, the circuit 
shown in FIG. 2C is obtained. That is, the unit circuit 
consisting of inverter 28a and an AND element 29a and 
the unit circuit consisting of an inverter 28b and an 
AND element 29b correspond respectively to the relay 
contact 23a and the relay contact 23b, Further, the two 
unit circuits are connected in series. Thus an input sig 
nal applied to an input terminal 27, is derived from an 
output terminal 31 as an output only when signals are 
applied to both input terminals 30a and 30b. 

Further, a circuit comprising input terminals 32a and 
32b, an output terminal 34, and two relay contacts 33a 
and 33b, connected in series as shown in FIG. 3A, can 
be represented by a logic circuit consisting of an OR 
element 36 and input terminals 35a and 35b, in terms of 
the conventional logical symbol. When at least one of 
these contacts 33a and 33b is closed, that is, when a 
signal is applied to either input terminal 35a or 35b, an 
output can be derived from an output terminal 37. 
When the relay contact circuit shown in FIG. 3A is 

rewritten by the use of the unit circuits of this invention, 
the circuit of FIG. 3C is obtained. It is seen in this cir 
cuit that two unit circuits are connected in parallel. One 
unit circuit comprises input terminals 38a and 41a, an 
inverter 39a, and an AND element 40b and the other 
comprises input terminals 38b and 41b, an inverter 39b, 
and an AND element 40b. Then, both outputs of these 
AND elements 4.0a and 40b are connected to form a 
wired OR circuit 42 and, further, to an output terminal 
43. 
According to the logic circuit design concept of this 

invention, the unit circuit shown in FIG. 1B as a basic 
structure is considered in much the same way as one 
relay contact, Connection is made according to a circuit 
diagram similar to that of a conventional relay contact 
circuit. Then a control sequence for the relay contact 
circuit can easily be accomplished with a logic circuit. 
As will be readily understood from the foregoing 

description, the circuit shown in FIG. 4A comprises 
two relay contacts 44 and 45 connected in parallel and 
a relay contact 46 connected in series therewith. This 
circuit may be represented by the logic circuit of FIG. 
4B, It is seen that the logic circuit comprises two unit 
circuits 47 and 48 connected in parallel, each having the 
basic structure shown in FIG. 1B and another unit cir 
cuit 49 having an input is serially connected to the 
wired OR circuit of the parallel unit circuits 47 and 48. 

Since the two AND elements of this circuit are con 
nected with negative logic therebetween, the circuit is 
scarcely effected by any external noise in the course of 
signal transmission. The possibility of erroneous opera 
tion caused by noise can be eliminated. A further advan 
tage of this circuit is that when a semiconductor ele. 
ment constituting a unit circuit is damaged, the final 
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output assumes the L level. This situation may be lik 
ened to the opening of relay contacts in the relay 
contact circuit. Thus, the circuit driven by an output 
signal of the logic circuit remains open, and operational 
safety can be assured. 
FIG. 5A shows a most common relay structure in 

cluding one relay coil 50 and four relay contacts 51a, 
51b, 51c, and 51d, which open or close in response to 
the energization or deemergization of the coil 50. In 
order to provide an equivalent of this organization, a 
relay logic circuit block is constructed by using four 
inverters 52a, 52b, 52c, and 52d and four AND elements 
53a, 53b, 53c and 53d as shown in FIG.S.B. One or two 
circuit blocks of this circuit structure are installed on a 
single circuit board according to this invention. 

Further, to one input of each of the AND elements 
53a through 53d is applied a gate drive signal D, from a 
terminal 54. This drive signal is applied through an 
inverter 52e or a gate drive signal D may be applied 
from a terminal 55 through inverters 52f and 52g. In 
order to obtain a circuit equivalent to the A-contact 
(normally open contact) type relay as shown in FIG. 
5A, the signal D should be applied from the terminal 54. 
In order to obtain a circuit equivalent to the B-contact 
(normally closed contact) type, the signal D should be 
applied to the terminal 55. 

FIG. 6 shows a schematic block diagram of an overall 
system in which a sequence of logic circuits of this 
invention has been actually reduced to practice. As 
illustrated in FIG. 6, an external operation switch 60, 
with one side grounded, is connected to a logic circuit 
62 of this invention via an interface circuit 61 which 
eliminates chatter, noise, etc. for the transfer of a signal 
to the next stage. 
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The logic circuit 62 is composed of a plurality of 35 
circuit boards of only one kind, with their terminals 
interconnected. Each circuit board mounts one of the 
circuits shown in FIG. 5B. The output of the logic 
circuit 62 is amplified by a driving circuit 63. A relay 64 
is driven by the amplified driving current to operate a 
predetermined objective unit (not shown). The relay 64 
may be replaced by a lamp, TRIAC (Triode AC 
Switch), or an AC circuit, for example, depending on 
applications of this system. 

For instance, an example of an up-and-down move 
ment control circuit for a motor-operated shutter can be 
represented by a conventional relay contact circuit as 
shown in FIG, 7A. The symbol STP denotes a stop 
button switch; UP and DW denote respectively push 
button switches for up and down movement; LU and 
LD denote respectively limit switches for up and down 
movement; R1 and R2 denote relay coils; ria, r1b, and 
ric each denote relay contacts corresponding to the 
relay coil R1; and r2a, r2b, and r2c each denote relay 
contacts corresponding to the relay coil R2. 
The sequence of the relay circuit shown in FIG. 7A 

may be expressed in terms of the conventional logical 
symbol by a logic circuit as shown in FIG. 7B. Since the 
circuit shown in FIG. 7B is quite different from the 
circuit shown in FIG. 7A, this circuit will appear to be 
quite unfamiliar to those who have handled conven 
tional relay contact circuit. 
On the other hand, the sequence shown in FIG, 7A 

can also be expressed in terms of the logical circuit 
symbols, by a drawing as shown in FIG. 7C. In this 
way, the circuit diagram can be drawn in a manner 
which is similar to the relay contact circuit shown in 
FIG 7A. The required logic circuit which provides the 
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6 
same sequence as the circuit of FIG. 7A can be realized 
by merely interconnecting the logic circuit board termi 
nals by making reference to the circuit diagram of FIG. 
7C. 
An embodiment of a logic circuit board which facili 

tates the logic circuit structure according to this inven 
tion will now be described. 
FIGS. 8A and 8B show respectively a top plan view 

and front view of one embodiment of a logic circuit 
board according to this invention. It is seen that on a 
circuit base board 80, a plurality of IC packages 81, 
resistors 82, and capacitors 83 are respectively installed 
to form a logic circuit equivalent to two 4-contacts 
relays. At the leading edge of the base board 80, there 
are two notches 84a and 84b of different dimensions as 
illustrated to ensure unmistakable orientation and plug 
in operation of the board when it is inserted into a rack. 
An array of terminals 85 is provided at the leading edge 
of the board 80 for connection to the corresponding 
connectors (not shown). 
A part 86 (encircled by the dotted line) is a DC stabi 

lized power supply circuit provided on each circuit base 
board. In a case where only one stabilized power supply 
circuit is commonly provided for a plurality of boards, 
erroneous operation of the logic circuits may caused by 
external noise introduced in a power line extending 
between the stabilized power supply circuit and each 
circuit board. With the circuit board structure accord 
ing to this invention, however, a stabilized power sup 
ply circuit is installed on each circuit board, in the vicin 
ity of a logic circuit, whereby there is no possibility of 
erroneous operation due to the introduction of the ex 
ternal noise. 
A part 87 encircled by the doted line represents a 

contact altering module section. By reconnecting each 
module, the logic circuit can be altered so as to provide 
an operation equivalent to the A, B, or A-B type relay 
contact as will be described later. 
On the front face of the circuit board 80, there is a 

designation plate 88 on which are mounted light emit 
ting diodes 89, for visually indicating that the power 
supply, the first relay logic circuit, the second relay 
logic circuit, etc., are normally operating. Therefore, 
for maintenance inspection, all that is needed is to check 
whether these diodes emit light. No special instruments 
for inspection are required. Thus, maintenance service 
becomes extremely easy. 

In actual use, this circuit board is inserted vertically 
into a rack so that the right and left sides of the board in 
FIG. 8A will become the top and bottom sides, respec 
tively. 
FIG. 9 is a circuit diagram of a relay logic circuit 

equivalent to a 4-contacts-relay installed on the above 
mentioned circuit board. This circuit provides a more 
practical circuit than the circuit schematically illus 
trated in F.G. S.B. 

It is seen that a relay logic circuit equivalent of four 
relay contacts is formed by inverters 100a through 100d 
and by AND elements 101a through 101d. In operating 
this circuit, a signal applied to a terminal 110 is fed to 
one input of each of AND elements 104, 105, and 106 
via an inverter 102. A signal applied to a terminal 111 is 
fed through an inverter 103 to the other input of each of 
the AND elements 104,105, and 106. The output of an 
AND element 104 is applied to a terminal 113a through 
an inverter 107. A terminal 113b is connected to one 
input of each of the AND elements 101a and 101c and 
to a terminal 114a. The output of the AND element 105 
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is connected to a terminal 115a, while a terminal 11.5b is 
connected to one input of each AND element 101b and 
101d and also, to a terminal 114b, 
These terminals 113a, 113b, 114a, 114b, 115a, and 

115b correspond to each module in the module section 
87 in FIG. 8A. 

In the presence of signals on both terminals 110 and 
111, the output is produced from each of the AND 
elements 104, 105, and 106, and a driving signal is fed to 
one input of each of the AND elements 101a through 
101d. When there is a need for rapidly suspending the 
circuit operation, it is only necessary to remove the 
signal on the terminal 111. Then no output is produced 
from each of the AND elements 104 through 106. 
Thereafter, no driving signal goes to any of the AND 
elements 101a through 101d. As a result, no output 
appears from any of the output terminals 112a through 
112d of the AND elements 101a through 101d irrespec 
tive of whether or not a signal is present at input termi 
mals 109a through 109d. In other words, the circuit 
operation is suspended and interlocked. For this result, 
the terminal 111 is utilized for interlocking operation. 

During normal operation of the circuit, the AND 
element 106 also develops an output, whereby a light 
emitting diode 108 (corresponding to diodes 89 in 
FIGS. 8A and 8B) lights to visually indicate normal 
operation. 
The manner in which the above described relay logic 

circuit should be used depending on the kind of relay 
contact of the relay containing four relay contacts will 
be described. In order to make the circuit operate in the 
same manner as a relay of the A-contact type (normally 
open contact), connection should be made between the 
terminals 113a and 113b and between the terminals 114a 
and 114b. Then the output of the inverter 107 will be 
applied to one input of each of the four AND elements 
101la through 101d. 

In order to make the circuit operate in the same man 
ner as a relay of the B-contact type (normally closed 
contact), a connection should be made between the 
terminals 115a and 11.5b and between the terminals 114a 
and 114b. Then the output of the AND element 105 will 
be applied to one input of each of the four elements 101a 
through 101d. 

Similarly, in order to operate the circuit in the same 
manner as a relay of the A-B contact type having two 
normally open contacts and two normally closed 
contacts, connection should be made between the termi 
nais 113a and 113b and between the terminals 115a and 
11.5b. Then the output of inverter 107 will be applied to 
one input of each of the two AND elements 101a and 
101c, while the output of the AND element 105 will be 
applied to one input of each of the two AND elements 
101b and 101d. 

Incidentally, the DC stabilized power supply circuit 
part 86 shown in FIG. 8A comprises a well-known, 
general circuit composed of a transistor Q1, a resistor 
R14, a zener diode ZD, and capacitors C7 and C8, as 
shown in FIG. 10. 

In order to fabricate a logic circuit with a prescribed 
sequence of circuit operations, by the use of a plurality 
of circuit boards and an interconnection of the unit 
circuits, each equivalent to a pair of relay contacts, one 
by one, it is only necessary that some desired ones (cor 
responding to the terminals to be interconnected) of the 
pins projecting from the rear of the connectors into 
which the terminal section 85 has been inserted be op 
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8 
tionally connected by some suitable means such as wire 
wrapping, soldering, etc. 

Incidentally, the logic circuit shown in FIG.9 may be 
operated as a timer. A delay can be imparted to its logic 
operation by additionally connecting a separate capaci 
tor C9, having a desired capacitance value, between the 
output of the inverter 102 and ground as indicated by 
the dotted line. 
The interface circuit to be installed between the ex 

ternal switching contacts and the logic circuit com 
prises a known, general interface circuit 120 and a unit 
circuit 121 as shown in FIG. 11. It is possible, by this 
circuit, to transfer a signal to the non-contact type logic 
circuit with the elimination of the external switching 
contacts completely eliminated. It is to be understood 
that the same stablized power supply circuit as illus 
trated in FIG, 10 is installed on the interface circuit 
board. 

In the embodiment shown in FIG. 8A two logic cir 
cuits, each equivalent to a relay having four contacts, 
have been installed on a single circuit board by using a 
plurality of IC packages 81; however, the two relay 
logic circuits may be formed within a single IC pack 
age, as required. 

Further, several interface circuits ranging in number 
from four to eight, for example, could be formed in a 
single IC package. It would also be feasible to form the 
DC driver circuits within a single IC package. 
While all of the foregoing embodiments are con 

cerned with logic circuits composed of semiconductor 
elements, it will be obvious to those skilled in the art 
that fluidic logic elements (fluidic device) may be sub 
stituted for the semiconductor elements in fabricating a 
logic circuit according to this invention. 

Further, this invention is not limited to these embodi 
ments but various variations and modifications may be 
made without departing from the scope and spirit of the 
invention. 
What is claimed is: 

1. A logic circuit comprising a plurality of unit 
circuits which are connected with each other in first 
and second connection types, each of said unit circuits 
comprising an AND element having at least two input 
terminals and an inverter element connected to one 
input of the AND element, each of said unit circuits 
being equivalent to one relay contact in operation, said 
first connection type being a connection type in which 
the output of the AND element of one unit circuit is 
connected to the output of the AND element of another 
unit circuit to form a wired OR connection whereby a 
circuit construction for carrying out an OR logical 
operation of unit circuits is formed, said second connec 
tion type being a connection type in which the output of 
the AND element of one unit circuit is connected to the 
input of the inverter element of another unit circuit, said 
other input terminal of said AND element of said unit 
circuits being connected to a signal source, whereby a 
circuit construction for carrying out an AND logical 
operation of unit circuits is formed, the all unit circuits 
being respectively connected with each other in the 
same sequence as the relay contacts. 

2. A logic circuit according to claim 1 which fur 
ther comprises circuit means for applying a driving 
signal to the other input of the AND element of the 
respective unit circuit, said driving signal being equiva 
lent to a driving signal to energize a relay coil for driv 
ing the relay contact in operation. 
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3. A logic circuit according to claim 2 wherein said 

driving signal applying circuit means includes AND 
elements for operating responsive to a coincidence be 
tween incoming signals through two input terminals, 
and said driving signal applying circuit means being 
constructed to switch off each of said unit circuit means 
by removing the signal from one of said two input ter 
minals at the time of interlocking. 

4. A logic circuit according to claim 2 which fur 
ther comprises time delay means including a separate 
capacitor connected to said driving signal applying 
circuit means to impart a time delay to the operation of 
the logic operation. 

I5. A logic circuit according to claim 1 which is 
constructed by using a plurality of circuit boards of one 
kind, each of the boards being provided with a plurality 
of said unit circuits and input and output terminals of 
said unit circuits, said first connection type being ob 
tained by connecting the output terminals with each 
other on the same boards, and said second connection 
type being obtained by connecting the output terminals 
of one board with the input terminals of another 
board. 

I6. A logic circuit according to claim 5 wherein each 
of said plurality of circuit boards is provided with a DC 
stabilized power supply circuit for use in supplying the 
power only for unit circuits installed on the same circuit 
board. 

7. A logic circuit according to claim 1 further com 
prising an interface circuit means connected to an exter 
nal mechanical switch contact and to one input of the 
AND element of the unit circuit which is in the first 
stage among the unit circuits, said interface circuit sup 
plying a signal of the switch contact to the AND ele 
ment after eliminating chattering of the signal. 

8. A logic circuit comprising a plurality of circuit board 
means of one kind, each of the boards having a plurality of 
unit circuits, each including input and output terminals, 
and means comprising a DC stabilized power supply circuit 
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mounted on each of said circuit board means for supplying 
power to only those of said unit circuits which are installed 
on the same circuit board, each of said unit circuits con 
prising an AND element having at least two input termi 
mals and an inverter element connected to one input of the 
AND element, each of said unit circuits being equivalent to 
one relay contact, said unit circuits being connected in a 
first connection type in which the output of the AND ele 
ment of one unit circuit is connected to the output of the 

10 AND element of another unit circuit to form a wired OR 
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connection whereby a logical OR circuit is formed, said 
first connection type being obtained by connecting the out 
put terminals with each other on the same boards, said unit 
circuits being connected in a second connection type in 
which the output of the AND element of one unit circuit is 
connected to the input of the inverter element of another 
unit circuit, said other input terminal of saidANDelement 
of said unit circuits being connected to a signal source, 
whereby a logical AND circuit is formed, said second con 
nection type being obtained by connecting the output termi 
nals of one board with the input terminals of another 
board, all unit circuits being respectively connected with 
each other in the same sequence as relay contacts by an 
interconnection of a plurality of the circuit board means of 
one kind. 

9. A logic circuit according to claim 8 and negative logic 
means connected between said AND elements of the unit 
circuits. 

10. A logic circuit according to claim 8 wherein each of 
the boards further comprises a terminal group including a 
plurality of terminals connected to the other terminals of 
saidANDelements, and means for supplying two kinds of 
inputs to the terminal group, said terminals of the terminal 
group being selectively connected with each other whereby 
either one kind of input is supplied to the other terminal of 
the AND elements so that the unit circuits are selectively 
equivalent to normally open or normally closed relay 
COPACIS, 


