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[571 ‘ ABSTRACT 

The invention relates to a polarity guard for insertion 
between terminals connected across a potential supply 
and a load means, the input polarity of which load 
means must be constant regardless of the polarities of 
the potential supply terminals. The invention has par 
ticular application to, but is by no means limited to 
the ?eld of telephony wherein a transducer must often 
be capable of operation from a telephone line, the po 
larity of which is variable but the transducer requiring 
a constant polarity input. Typical of such a transducer. 
is a headset ampli?er for powering an electret or simi 
lar microphone in place of the traditional carbon mi 
crophone. 

7 Claims, 3 Drawing Figures 
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1 
POLARITY GUARD 

The present invention relates to a polarity guard for 
insertion between terminals connected across a poten 
tial supply and a load means, the input polarity of 
which load means must be constant regardless of the 
polarities of the potential supply terminals. 
The invention has particular application to, but is by 

no means limited to the field of telephony wherein a 
transducer must often be capable of operation from a 
telephone line, the polarity of which is variable but the 
transducer requiring a constant polarity input. Typical 
of such a transducer is a headset ampli?er for powering 
an electret or similar microphone in place of the tradi 
tional carbon microphone. 
Two basic types of polarity guard have been em 

ployed in this application — one being a full-wave 
diode bridge recti?er and the other comprising two am 
pli?ers connected in opposite senses, so that whichever 
way round the ampli?ers are connected to the supply, 
one will always be polarized correctly. The latter of 
these approaches is difficult to achieve in practice, un 
economical and expensive. The full-wave diode recti 
?er is simple, but the voltage drop thereacross is too 
great for telephone use, as will hereinafter be ex 
plained. 
The circuit of the present invention provides a simple 

and ef?cient means of ensuring a constant output po 
larity with low potential drop through the circuit and 
has the further advantage of being usable with either 
?eld-effect or bipolar transistors. 
Thus, according to the present invention, a polarity 

guard comprises ?rst and second input terminals for 
connection to a potential supply and ?rst and second 
output terminals for connection across a load means; 
?rst, second, third and fourth transistors, said ?rst and 
third transistors being of opposite conductivity type, 
said second and fourth transistors being of opposite 
conductivity type and said ?rst and second transistors 
being of the same conductivity type, the control elec 
trodes of said ?rst and fourth transistors deriving en 
abling potential from said ?rst input terminal and said 
second and third transistors deriving potential from 
said second input terminal, said ?rst input terminal 
connected through said second transistor to said sec 
ond output terminal and through said third transistor to 
said ?rst output terminal and said second input termi 
nal connected thorugh said ?rst transistor to said sec 
ond output terminal and through said fourth transistor 
to said ?rst output terminal. 
The invention will now be described further by way 

of example only and with reference to the accompany 
ing drawings, wherein: 
FIG. 1 is a circuit diagram of a full-wave diode bridge 

recti?er used as a polarity guard according to prior art; 

FIG. 2 is a diagram of a polarity guard circuit accord 
ing to the present invention; and 
F IG. 3 is a circuit diagram of one embodiment of the 

present invention. 
Referring now to the drawings, and in particular FIG. 

I, there is shown a polarity guard according to the prior 
art. The polarity guard is in fact a full-wave diode 
bridge rectifier having diodes D1 to D4 inclusive, input 
terminals A and B for connection across a potential 
supply and output terminals C and D for connection 
across a load. Terminal A is connected to the anode of 
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D1 and the cathode of D4. The cathode of D1 is con 
nected to terminal D and the anode of D4 is connected 
to terminal C. Terminal B is connected to the anode of 
D3 and the cathode of D2. The cathode of D3 is con 
nected to terminal D and the anode of D2 is connected 
to terminal C. 

If the potential appearing at terminal A is positive, D, 
conducts and the potential appearing at terminal D is 
the same as at terminal A minus one diode drop. Simi 
larly, diode D2 will conduct since terminal B is nega 
tive, and terminal C will attain the same potential as 
terminal B, minus a diode drop. If the input polarities 
are reversed, diodes D4 and D3 will conduct instead of 
D1 and D2, respectively and the result will be terminal 
D positive and terminal C negative. Thus, the polarities 
of terminals C and D are the same, regardless of the po 
larities of terminals A and B. However, in each case, 
the potential across C and D is two diode drops less 
thanthat across A and B and, particularly in telephone 
applications, this could be a substantial percentage loss 
in the available output voltage. 
The basic circuit of the present invention is shown in 

FIG. 2. It comprises input and output terminals A, B 
and C, D, respectively — input terminal A being con 
nected to output terminal D through a transistor 0;; and 
input terminal B connected to output terminal C 
through a transistor 0, — Q; and 0;; being of opposite 
conductivity type. Terminal A is connected to terminal 
C through transistor Q2 and terminal B is connected to 
terminal D through transistor Q4 — Q2 and 0., being of 
opposite conductivity type. As stated above, transistors 
Q, to Q4 inclusive may be either ?eld-effect or bipolar 
transistors, depending upon the environment to which 
the polarity guard is applied. Suppose it is required that 
terminal D always be positive and terminal C always be 
negative. Let terminal A be positive and terminal B be 
negative. Thus it is required that transistors Q1 and 0;, 
both be enabled to make the A - D and B — C connec 
tions. Now let terminal A be negative and terminal B 
be positive. Now it is required that transistors Q2 and 
Q, be enabled to make the A — C and B - D connec 
tions. This is achieved by making Q1 and Q2 of the same 
conductivity type - i.e. both conducting current to or 
from terminal C, depending upon the required polarity 
thereof —- but selectively enabled by tying the control 
electrode of O1 to terminal A and the control electrode 
of O2 to terminal B. Thus if terminal C is required to be 
negative, the current ?ow through Q, or Q2 would be 
from A to C or B to C, respectively —— depending upon 
which of Q; or O2 is enabled. Thus Q, and 02 both re 
quire positive enabling potentials and if terminal A is 
positive 0, will be enabled, completing the B — C con 
nection and if terminal B is positive Q2 will be enabled, 
completing the A — C connection. Thus terminal C is 
unconditionally negative. 
Transistors Q3 and Q, are connected in precisely 

analogous fashion to ensure the unconditionally posi 
tive polarity of terminal D. Clearly, to enable the tran 
sistors, the minimum potential applied is the enabling 
potential, which for?eld-effect devices is VT and for 
bipolar transistors is V“. However, when the appropri 
ate transistors are enabled, the only series drop is 
across the input and output electrodes of the transistors 
which is considerably smaller than the corresponding 
drop across the conventional diode recti?er bridge. 
Also, by connecting the control electrodes of the tran 
sistors as shown, the appropriate enabling potentials 
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are automatically applied, dependent upon the input 
terminal polarities, and the need for separate logic con 
trol circuitry is obviated. 
FIG. 3 shows an embodiment of the circuit of FIG. 2, 

using bipolar transistors. 
The circuit comprises input terminals A and B 

adapted for connection to a power-supply. Terminal A 
is connected through ?rst resistor R1 to the base elec 
trode of a transistor T1. The emitter of T1 is connected 
to terminal B. _ , 

Terminal A is also connected to the emitter electrode 
of a transistor T2, the collector of which is connected 
to a terminal C. The base electrode of T2 is connected 
through a second resistor R2 to terminal B. 
Terminal B is connected through third resistor R3 to 

the base electrode of a transistor T3. The emitter of T3 
is connected to terminal A. 
Terminal B is also connected to the emitter electrode 

of a transistor T4, the collector of which is connected 
to a terminal D. The base electrode of T4 is connected 
through a fourth resistor R4 to terminal A. 
Transistors T1 and T2 are both NPN type and T3 and 

T4 are PNP type. Suppose now a positive potential is 
applied to terminal A. This potential is applied to the 
base of T1 through ?rst resistor R, and through fourth 
resistor R4 to the base of T4. Now, since T4 is a PNP 
transistor, positive potential at its base will not cause it 
to conduct. T,, however, conducts. Since a positive po 
tential is applied to terminal A, a negative potential is 
applied to terminal B. Since T1 is enabled, a negative 
potential obviously appears at terminal C. The negative 
potential at terminal B is also applied to the base of T3 
through R3 and the base of T2 through T2. Since T3 is 
an PNP type, the negative terminal at its base electrode 
causes it to conduct and a positive potential therefore 
appears at output terminal D. 
Consider, now, the case where terminal A is negative 

and terminal B is positive. Now, instead of T, and T3 
conducting, T2 and T4 conduct, and the potential polar 
ity of terminal B is therefore passed to terminal D —— 
i.e., positive. Conversely, terminal C is negative. Thus, 
terminal D must be positive and terminal C negative, 
regardles of the polarity of terminals A and B. 
For this circuit, the total series voltage drop is across 

two collector-emitter junctions and is, therefore, 
(VcEsAT of T1) + (VCE'SAT of T3) or (VCESAT of T2) + 
(VCESAT of T4)- - 
Within practical limitations these drops may be made 

almost negligible and using conventional bipolar silicon 
planar technology and with suitable device design, the 
total drop in the circuit may be as low as 150mv. 
Various alternatives and modi?cations to the em 

bodiments disclosed herein will be readily apparent to 
those skilled in the art without departing from the spirit 
and scope of the invention as described by the disclo 
sure and de?ned by the claims appended hereto. 
What is claimed is: 
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4 
l. A polarity guard having ?rst and second input ter 

minals for connection to a potential supply, and first 
and second output terminals for connection across a 
load, said polarity guard characterized by ?rst, second, 
third and fourth transistors, said ?rst and second tran 
sistors being of one conductivity type, and said third 
and fourth transistors being of another conductivity 
type, the control electrodes of said ?rst and fourth tran 
sistors being connected via ?rst and fourth resistors re 
spectively to said ?rst input terminal and the control 
electrodes of said second and third transistors being 
connected via second and third resistors respectively to 
said second input terminal, said ?rst input terminal 
being connected through said second transistors to said 
second output terminaland through said third transis 
tors to said ?rst output terminal and said second input 
terminal being connected through said ?rst transistor 
to said second output terminal and through said fourth 
transistor to said ?rst output terminal. 

2. The polarity guard as de?ned in claim 1 character 
ized in that said ?rst, second, third, and fourth transis 
tors are bipolar transistors, the control electrodes of 
said ?rst, second, third and fourth transistors being the 
base electrodes of said ?rst, second, third and fourth 
transistors. 

3. The polarity guard as de?ned in claim 2 character 
ized in that the ?rst and second transistors are n.p.n. 
bipolar transistors and the third and fourth transistors 
are p.n.p. bipolar transistors. 

4. The polarity guard as de?ned in claim 1 character 
ized in that the ?rst and second transistors are n.p.n. 
bipolar transistors, the third and fourth transistors are 
p.n.p. bipolar transistors, the collector electrodes of the 
second and fourth transistors being respectively con 
nected to the second and ?rst output terminals, and the 
emitter electrodes of the ?rst and third transistors 
being respectively connected to said second and first 
input terminals. 

5. The polarity guard as de?ned in claim 2 character 
ized in that the ?rst and second transistors are n.p.n. 
bipolar transistors, the third and fourth transistors ar 
p.n.p. bipolar transistors, the collector electrodes of the 
second and fourth transistors being respectively con 
nected to the second and ?rst output terminals, and the 
emitter electrodes of the ?rst and third transistors 
being respectively connected to said second and first 
input terminals. 

6. The polarity guard as de?ned in claim 1 character 
ized in that the ?rst and second transistors are N 
channel enhancement type ?eld effect transistors and 
the third and fourth transistors are P-channel enhance 
ment type ?eld effect transistors. 

7. The polarity guard as de?ned in claim 6 character 
ized in that the control electrodes of said ?rst, second, 
third and fourth ?eld effect transistors are the gate 
electrodes of said ?eld effect transistors. 

* * * I * * 


