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ABSTRACT: The arrangement provides two long-tail 
transistor pairs with paralleled collector outputs and a detect 
ing device branched across the above pair of outputs. The 
input signal is compared with the upper and lower levels of the 
selected range by means of the ?rst and a second transistor 
pair and gives rise to equal potentials at both ends of the de 
tecting device except when this input signal is above or below 
the range. 
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MARGINAL SWITCHING ARRANGEMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a marginal switching ar- 5 
rangement for operating an output detecting device when the 
amplitude of the input signal lies outside a predetermined 
range. 

Such a marginal switching arrangement is known from the 10 
Dutch patent application Ser. No. 250,589. This known-ar 
rangement has a low performance, since its characteristics de 
pend on temperature and supply voltage variations. 

SUMMARY OF THE INVENTION 15 

An object of the present invention is to provide an improved 
marginal switching arrangement of the above type, which does 
not present the mentioned drawbacks. 
The present marginal switching arrangement is charac 

terized by the fact, that said device is included in the branch of 20 
a 4-pole circuit having no common pole with a source of ener 
gy feeding said circuit which includes at least two branches 
whose impedances are jointly controlled by said input signals 
and two ?xed reference sources de?ning said range so that it 
acts as a substantially balanced bridge except when said input 
signals are above or below said range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The abov: mentioned and other objects and features of the 30 
invention will become more apparent and the invention itself 
will be best understood by referring to the following descrip 
tion of embodiments taken in conjunction with the accom 
panying drawings in which: 

FIG. 1 shows a marginal switching arrangement in ac 
cordance with the invention; 

FIG. 2 shows a modi?cation of a detecting device used in 
FIG. 1. 

35 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 40 

Referring to FIG. 1 the marginal switching arrangement 
shown therein comprises two long-tail transistor pairs .QllQz 
and Q3/Q_,. The bases of transistors Q1 and Q3 are connected in 
common and their junction point is connected to an output of 
a signal source S via a resistor R9. The other output of signal 
source S is connected to ground. ’ 

The bases of transistors Q2 and Q1 are connected through 
respective resistors R, and R5 to the junction point of a resistor 
R8 and a ‘Zener diode W forming potentiometer. The other 
end of resistor R8 and the anode of diode W are‘ respectively 
connected to a source V of positive DC potential and to 
ground. The base of transistor Q4 is further connected to 
ground via a resistor R5. ‘ 

The common connection points of the emitters of transistor 55 
pairs QllQ2 and Qa/Q, are connected to ground via a resistor 
R, and a resistor R2 (RF/1R2) respectively. Resistors‘R1 and'lit2 
simulate constant current sources. The collectors of 
transistors Q1 and Q 3 are connected together as are the collec 
tors of transistors Q2 and Q4 and the respective junction points 60 
are connected to the source V via resistors IRS and R4 respec 
tively; (R3=R4). The junction points of the collectors of 
transistors Q,—Q3 and Q2—Q, are interconnected via a relay 
Pr. The output of the arrangement, referred to as OUT, is 
taken across a make contact p of relay Pr. 
The marginal switching arrangement of FIG. 2 is similar to 

the arrangement of FIG. 1, except that the output relay Pr and 
its contact p are replaced by a bistate circuit comprising the 
PNP transistors Q5, Q6 and Q7. The bases of transistors Q5 and 
Q; are connected to the junction points of the collectors of 70 
transistors Q,--Q3 and Q2—Q4 respectively. The emitters of 
transistors Q5 and Q, are connected to each other and their 
junction point is connected to the source V via the emitter 
collector junction of the transistors Q7 which plays the role of 
a Zener diode. The collectors of transistors Q5 and Q6 are also 75 
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2 
connected to each other, their junction point being connected 
to ground via a resistor Rm. The output of the arrangement, 
referred to as OUT, is taken from the interconnected collec 
tors of transistor pair QalQe. 
The principle of operation of the marginal switching ar 

rangement of FIG, 1 is as follows: 

As long as the output voltage level of the source S, lies in 
side a predetermined range de?ned by the upper and lower 
reference voltages M and m applied to the bases of transistors 
Q2 and Q4 respectively, relay Pr remains in its nonenergized 
condition and consequently its make contact p remains open. 
Indeed, the constant currents i, and i2 feeding the long-tail 
transistor pairs (),/Q2 and Q3/Q4, circulate from the bias 
source V to ground via the resistors R, and R3, the collector 
emitter junctions of transistors Q2 and Q3 and the resistor R, 
and R2 respectively. Due to the voltage drop across resistor R3 
being equal to the voltage drop across resistor R4 (R3=R4, i1 
=i2, no current circulates through relay Pr so that contact 5 
remains open. As soon as the ‘output voltage level'of'isignal 
sources becomes higher than the reference level M applied to 
the base of transistor Q2, transistors Ql and Q3 conduct, 
whereas transistors Q2 and Q4 are cut off. Alternatively, as 
soon as the output voltage level of signal source S becomes 
lower than the reference level m applied to the base of 
transistor Q4, transistors Q2 and Q4 conduct, whereas 
transistors Q, and Q3 are cutoff. Assuming that the resistance 
of the winding of relay Pr is very low with respect to the re 
sistances R3 and R4, a current equal to current i , or i 2 (i,=i2) 
circulates through relay Pr. Relay Pr is thus energized and 
closes its contact p. The closure of contact p causes the activa 
tion of an alarm circuit (not shown). 
The marginal arrangement of FIG. 2 is adapted for being 

used in applications where a high degree of accuracy is 
required or where high operation speed requirements exclude 
the use of relay Pr. This arrangement provides a positive out 
put voltage when the voltage applied to its input by the signal 
source S is outside the range ?xed by the limits M and m. The. 
operation of the arrangement of FIG. 2 is similar to that of 
FIG. I as far as transistor pairs QIIQQ and Q3/Q4 are con 
cerned. The output bistate circuit comprising the transistors 

5 to Q7 operates as follows: 

The total threshold voltage VT of the latter circuit, constituted 
by the Zener voltage of transistor Q1 plus the base-emitter 
voltage of transistor Q,s or Q, is higher than the voltage drop 
across resistor R3 or R4 when the voltage provided by source S 
is within the range ?xed by the limits M and m. In this condi 
tion neither transistor Q5 nor Q8 conducts; thus the output of 
the arrangement is at the ground potential. 
When the voltage provided by source S is above or below 

the range ?xed by the limits M and m, all the current from 
transistors Q, and Q3 or Q2 and Q4 tends to ?ow through only 
one of the resistors R3 or R4 respectively. The voltage drop 
across this one resistor R3 or R4 doubles and is higher than the 
aforementioned threshold voltage VT. The corresponding 
transistor Q5 or Q, is then conducting and the voltage across 
resistor R10 jumps up to the emitter voltage of transistors Q5 
and a. 

I claim: 
I. A marginal switching circuit comprising: 
a ?rst transistor; . 

a second transistor, the emitter of which is coupled to the 
emitter of said ?rst transistor; 

a third transistor, the collector of which is coupled to the 
collector of said ?rst transistor; 

a fourth transistor, the emitter of which is coupled to the 
emitter of said third transistor and the collector of which 
is coupled to the collector of said second transistor; 

means for providing a ?rst reference voltage level to the 
base of said second transistor; 

means for providing a second reference voltage level, dif 
ferent than said ?rst reference voltage level to the base of 
said fourth transistor; 

means for applying a third variable voltage level to the base 
of said ?rst and third transistors; and 
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means coupled between the collectors of said ?rst and 
second transistors for responding when the level of said 
third voltage lies outside the range bounded by said ?rst 
and second reference voltage levels. 

2. A marginal switching circuit, according to claim 1, 
wherein said responsive means is a current energized relay. 

3. A marginal switching circuit, according to claim 2, 
wherein said ?rst and third transistors conduct and said 
second and fourth transistors are cut off when the level of said 
third variable voltage exceeds the range bounded by said ?rst 
and second reference voltage levels thereby providing a cur 
rent flow through said relay. 

4. A marginal switching circuit, according to claim 2, 
wherein said second and fourth transistors conduct and said 
?rst and third transistors are cut off when the level of said 
third variable voltage is below the range bounded by said ?rst 
and second reference voltage levels, thereby providing a cur 
rent ?ow through said relay. 

5. A marginal switching circuit, according to claim 1, 
wherein said responsive means comprises: 

a ?fth transistor, the base of which is coupled to the collec 
tor of said ?rst transistor; 
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4 
a sixth transistor, the base of which is coupled to the collec~ 

tor of the second transistor, 
the emitters of said fifth and sixth transistors being cou 

pled one to the other, and the collectors of said ?fth 
and sixth transistors being coupled one to the other; 
and 

means for providing a fourth reference voltage level to the 
junction of the emitters of said ?fth and sixth transistors. 

6. A marginal switching circuit, according to claim 5, 
wherein said first and third transistors conduct and said 
second and fourth transistors are cut off when the level of said 
third voltage exceeds the range bounded by said ?rst and 
second reference voltage levels, thereby providing that said 
?fth transistor conducts and said sixth transistor is cut off. 

7. A marginal switching circuit, according to claim 5, 
wherein said second and fourth transistors conduct and said 
first and third transistors are cut off when the level of said 
third voltage is below the range bounded by said ?rst and 
second reference voltage levels, thereby providing that said 
sixth transistor conduct and said ?fth transistor is cut off. 


