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CONVERTIBLE AMPLIFIER SYSTEM FOR SINGLE 
AND MULTIPLE SIGNAL SOURCES 

BACKGROUND OF THE INVENTION 

The present invention relates to a convertible ampli 
?er system suitable for use with signals from a single or 
multiple source. The system provides either monopho 
nic or stereophonic response in accordance with either 
single or multiple signal sources. Moreover, the system 
is especially suited to the popular four-channel tech 
niques of sound reception and reproduction. 
Generally, ampli?er systems convertible to reception 

from either single or multiple signal sources to provide 
monophonic or stereophonic sound reproduction uti 
lize output stages connected either single-ended or in 
push-pull. In other words, a common technique utilizes 
a pair of channels each having a driver stage coupled 
to a signal source and to an output stage connected to 
a loudspeaker. Thus, stereophonic sound reproduction 
is effected. For monophonic sound reproduction, a sin 
gle signal source is usually applied to a driver stage 
which is coupled to the second driver stage and, in turn, 
connected to push-pull connected output stages. Thus, 
a single-ended system is converted to a push-pull sys 
tem when stereophonic reproduction is shifted to 
monophonic sound reproduction. 
Although the above-mentioned technique has been 

and still is employed in numerous high ?delity sound 
systems, it has been found that there are systems 
wherein such a technique leaves something to be de 
sired. For example, four-channel sound systems tend to 
require a relatively complex and expensive switching 
arrangement when the above-described apparatus is 
employed. 
OBJECTS AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
enhanced sound reproduction system adaptable to sin 
gle and multiple channel sound reproduction. Another 
object of the invention is to provide an improved con 
vertible ampli?er system for single and multiple chan 
nel sound reproduction. Still another object of this in 
vention is to improve the capability for reproducing sig 
nals from single and multiple signal sources. A further 
object of the invention is to reduce the complexity of 
switching between single and multiple signal sources 
and reproduction capabilities. 
These and other and further objects, advantages and 

capabilities are achieved in one aspect of the invention 
by a convertible amplifier system having at least one 
pair of loudspeakers and at least one pair of operational 
ampli?er means with a switching means for selectively 
coupling each one of said pair of operational ampli?er 
means to a signal source and to a loudspeaker for multi 
ple signal response and for decoupling an ampli?er 
means from a signal source, coupling the output of one 
ampli?er means to the input of the other ampli?er 
means, and for interconnecting the output of both am 
pli?er means by way of a loudspeaker to provide a sin 
gle signal response. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The sole FIGURE is a diagrammatic illustration, in 
block and schematic form, of a convertible amplifier 
system. 
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DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

For a better understanding of the present invention 
together with other and further objects, advantages and 
capabilities thereof, reference is made to the following 
disclosure and appended claims in conjunction with the 
accompanying drawing. 

In the drawing, a ?rst signal source 3 is coupled to an 
operational amplifier means 5 which includes a differ 
ential ampli?er stage 7 and a push-pull ampli?er stage 
9. The differential ampli?er stage 7 has a ?rst input ter 
minal 11 coupled to the ?rst signal source 3 and via se 
ries connected resistors 13 and 15 to circuit ground. An 
oppositely-phased second input terminal 17 of the dif 
ferential ampli?er stage 7 is coupled by a capacitor 19 
to the junction of the series connected resistors 13 and 
15. The output of the differential amplifier stage 7 is 
coupled to the push-pull ampli?er stage 9 which has an 
output coupled by a resistor 21 to the second input ter 
minal 17 of the differential ampli?er stage 7 and di 
rectly connected to a loudspeaker 23. 
A second signal source 25 is selectively coupleable to 

another operational ampli?er means 27 having a differ 
ential ampli?er stage 29 and a push-pull ampli?er stage 
31. The other differential amplifier stage 29 has a ?rst 
input terminal 33 connected to circuit ground via series 
connected resistors 35 and 37 and selectively coupled 
to the second signal source 25. An oppositely-phased 
second input terminal 39 of the differential amplifier 
stage 29 is coupled by a capacitor 41 to the junction of 
the series connected resistors 35 and 37. The output of 
the differential ampli?er stage 29 is coupled to the 
input of the push-pull ampli?er stage 31 which has an 
output coupled by a resistor 43 to the second input ter 
minal 39 of the differential ampli?er stage 29. 
A switching means 45 includes a plurality of 

“ganged“ contacts. A ?rst contact 47 is connected by 
a resistor 48 to the junction of the series connected re 
sistors 35 and 37 and via the capacitor 41 to the oppos 
itely-phased second input terminal 39 of the differen 
tial ampli?er stage 29. Thus, the second input terminal 
39 is selectively coupled by the ?rst contact 47 to cir 
cuit ground or to the output of the push-pull ampli?er 
stage 9 of the operational ampli?er means 5. 
A second contact 49 of the switching means 45 selec 

tively couples the ?rst loudspeaker 23 to circuit ground 
or to the output of the push-pull ampli?er stage 31 of 
the other operational ampli?er means 27. A third 
contact 51 of the switching means 45 selectively cou 
ples the output of the push-pull ampli?er stage 31 to a 
loudspeaker 52 connected to circuit ground or to the 
?rst loudspeaker 23 via the second contact 49 of the 
switching means 45. Moreover, a fourth contact 53 of 
the switching means 45 provides for the selective cou 
pling of the ?rst input terminal 33 of the differential 
ampli?er stage 39 to circuit ground or to the second 
signal source 25. 
As to operation, each of the contacts, 47, 49, SI, and 

53 of the switching means 45 has a pair of contact 
points marked N for normal or multiple signal response 
and B for bridge or a single signal response. Moreover, 
the contacts 47, 49, 51 and 53 are “ganged" to provide 
selective selection of normal or bridge-type operation. 
Assuming multiple signals or a signal is available 

from each one of the signal sources, 3 and 25 respec 
tively. The switching means 45 would be positionally 
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located in the N or normal position. A signal from the 
?rst signal source 3 would be applied to the ?rst input 
terminal 11 of the differential ampli?er stage 7 of the 
operational ampli?er means 5. This signal would be 
transmitted via the push-pull ampli?er stage 9 to the 
loudspeaker 23 coupled to circuit ground by the sec 
ond contact 49. A signal from the second signal source 
25 would be coupled via the fourth contact 53 to the 
?rst input terminal 33 of the differential ampli?er stage 
29 of the other operational ampli?er means 27. The 
output of the differential ampli?er stage 29 is applied 
to the push-pull amplifier stage 31 and via the third 
contact 51 to another loudspeaker 52 coupled to cir 
cuit ground. Moreover, the junction of the series con 
nected resistors 35 and 37 would be coupled via the re 
sistor 48 and ?rst contact 47 to circuit ground. 
Thus, a signal from each one of the signal sources 3 

and 25 is coupled via an operational ampli?er means, 
5 and 27 respectively, to a loudspeaker 23 and 52. 
Therefore, each signal channel exhibits an individual 
response capabilityv 
Assuming a single signal response is to be effected, 

the contacts 47, 49, 51, and 53 of the switching means 
45 are positioned at the bridge or B location for single 
signal response. A signal from the ?rst signal source 3 
is applied to the ?rst input terminal 11 of the differen 
tial amplifier stage 7, to the push-pull ampli?er stage 9, 
and to the loudspeaker 23. 

Also, the output from the push-pull ampli?er stage 9 
of the operational amplifier means 5 is applied via the 
?rst contact 47 of the switching means 45, resistor 48, 
and capacitor 41 to the oppositely-phased second input 
terminal 39 of the differential ampli?er stage 29 of the 
other operational ampli?er means 27. In turn, the out 
put of the differential ampli?er stage 29 is applied to 
the push-pull ampli?er stage 31 and via the second 
contact 49 to the loudspeaker 23. Moreover, the third 
contact 51 is positioned to disconnect the loudspeaker 
52 while the fourth contact disconnects the second sig 
nal source 25 and grounds the ?rst input terminal 33 of 
the-differential amplifier means 29. 
Thus, it can be seen that a single signal source is cou 

pled by way of an operational ampli?er means 5 to a 
loudspeaker 23. Also, the output of the operational am 
pli?er means 5 is coupled to the oppositely-phased sec 
ond input terminal 39 of the other operational ampli 
?er means 27 which is coupled to the same loudspeaker 
23. Thereupon, the other operational ampli?er means 
27 serves as a unity-gain inverting ampli?er having an 
output 180 degrees out of phase with the one opera 
tional ampli?er means 5. 

Additionally, it can be shown that the voltage output 
of the other operational ampli?er means 27 is equal to 
but oppositely-phased from the voltage output of the 
one operational ampli?er means 5. 

V21 : "V5 

Thus, the potential delivered to the loudspeaker R23 
for single signal reception is: 

V23 : V21 " (_V21) : 2V27 

Power : (V23)2/R2s : (2V21)2/R23 : 4V272/R23 

Therefore, the theoretical power applied to a loud 
speaker for single signal reception is four times greater 
than the power provided at the same loudspeaker when 
multiple signal response is effected. 
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4 
As representative but in no way limiting the inven 

tion, the following exemplary component values are 
provided: 

Rl3. R21. R35. R43. R48 = 10 k ohms 
R15. R37 = 470 ohms 
C19. C41 = 220 at 
R23. R52 = 8 ohms 

Thus, there has been provided a unique convertible 
ampli?er system adapted to single and multiple signal 
sources to provide single or multiple channel sound re 
sponse. The system includes a switching capability 
which is simple and inexpensive of components and as 
sembly. Moreover, the system provides a push-pull out 
put capability for both single and multiple signal re 
sponse with enhanced power available when a single 
signal source is employed. 
While there has been shown and described what is at 

present considered the preferred embodiment of the 
invention, it will be obvious to those skilled in the art 
that various changes and modi?cations may be made 
therein without departing from the invention as de?ned 
by the appended claims. 
What is claimed is: 
l. A convertible ampli?er system for single and mul 

tiple signal sources comprising: 
a pair of loudspeakers; 
a pair of operational ampli?er means, each having 
oppositely-phased input terminals; and 

switching means for selectively coupling each one of 
said pair of operational ampli?er means to one of 
said pair of loudspeakers and to a signal source to 
provide multiple signal response and for coupling 
the input terminal of one operational ampli?er 
means to a signal source, the input terminal of the 
other operational ampli?er means to a potential 
reference level, the oppositely-phased input termi 
nal of the other to the output of the one operational 
ampli?er means, and the outputs of the operational 
ampli?er means to a loudspeaker to provide a 'sin 
gle signal response. 

2. The convertible ampli?er system of claim 1 
wherein each one of said operational ampli?er means 
includes a driver stage having oppositely-phased input 
terminals. 

3. The convertible ampli?er system of claim 1 
wherein each one of said operational ampli?er means 
includes a push-pull connected output stage. 

4. The convertible ampli?er system of claim 1 
wherein the power delivered to a loudspeaker for a sin 
gle signal response is in the range of about 4:1 when 
compared to the power delivered to a loudspeaker for 
multiple signal response. 

5. The convertible ampli?er system of claim 1 
wherein said switching means is in the form of a 
“ganged” multiple contact switch. 

6. In single and multiple signal source apparatus, a 
convertible ampli?er system comprising: 

at least two loudspeakers; 
at least two operational ampli?er means each having 
oppositely-phased signal input terminals; and 

switching means for selectively coupling said ampli 
?er means to said loudspeakers and to said signal 
sources, said switching means including “ganged” 
switches formed for coupling each one of said op 
erational ampli?er means to a signal source and to 
a loudspeaker to provide a multiple signal response 
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and for coupling the output of one of said ampli?er 
means to the input of the other ampli?er means, 
decoupling the other ampli?er means from a signal 
source, and coupling a loudspeaker intermediate 
the outputs of the ampli?er means to provide a sin 
gle signal response. 

7. The convertible ampli?er system of claim 6 
wherein each one of said operational ampli?er means 
includes a driver stage coupled to a push-pull con 
nected output stage. 
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8. The convertible ampli?er system of claim 6 

wherein the power delivered to a loudspeaker in single 
signal and in multiple signal response is in the ratio of 
about 4:1. 

9. The convertible ampli?er system of claim 6 
wherein the output of one of said ampli?er means is 
coupled to an oppositely-phased input of the other am 
pli?er means for single signal response. 
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