
3,033,930 May 8, 1962 SI‘GUZSKIE ET AL 
CONTROL CIRCUIT 

2- Shee'hs-Shee’a 1 Filed June 2, 1958 

INVENTORS. 

P7; R 
(J 

J w s_ @w; m Mam/“P. mum 2 
0% 

NIQH 



May 8, 1962 s; GUZSKIE ET AL 3,033,930 
CONTROL CIRCUIT _ 

Filed June 2, 1958 T 2 Sheets-Sheet 2 

)2 STEPPING SWITCH MECHANICAL LINKAGE 

RECEIVER AND TRANSDUCER 
£1 1 , rm m—-—> 

34 
INVENTORS 

Ufa/‘ends’ J fzé/pucii 
fanfey G‘u skie 

Meyer .?far' .; TRANSMITTER 
HIS A TT OlP/VE Y 



United States Patent 0‘ 
.1, , 

v3,033,930 _ 

_ , I CONTRQL CIRCUIT __ _ , 

Stanley Guzskie, Broadview, Clarence J. Holpuch, Chi—v 
'cago, and Meyer Marks, Clarendon Hills, Ill., assignors 

‘ to Admiral Corporation, (Zhica'go, Ilk, a corporation 
of Delaware ‘ ' 

' Filed June 2, 1958, ?ler. No. 739,374 
. > 4 Claims. (Cl. 179-—1) 

This invention relates generally to power control 
switches and more particularly to means for controlling 
remotely the power delivered to a load, suchas, for er; 
ample, a speaker. . . , \ 

There are in 'thejp'rior art many different examples or" 
remotely controlled power control circuits. Some of 
these control circuits function to change the bias on a 
vacuum tube; others function to vary an impedance con 
nected in parallel with the utilization means, and others 
employ more elaborateschemes. ' 

vIt is desirable, when supplying a- signal from a source 
‘to a utilization means (such as a speaker), to match the 
output impedance ‘of the signal sourcewith the input im~ 
pcdance of the utilization means in order to obtain maxi 
mum power transfer and toy minimize distortion. In sys 
terns employing a variable impedance connected across 
the input ‘terminals of the load, it is desirable to maintain 
the matching of such impedances as closely as possible’ 
while altering the amount of power supplied to the 
utilization means. While many of the prior vart ‘remote 

'' volume COIltI‘Ol systems function to change the amount 
er ‘powersuppliedrto the speaker (or other utilization 
means) only the more elaborate systems function to main 
tain a nearco?stan't load input impedance (to match the 
power source output impedance) and‘ thus minimize dis 

- tor-titan. ' 

An object of the present invention is to provide a 
simple system for remotely'controlling the power delivered 

‘ to a ‘speaker or otherrutilization means but which mini 
mizes distortion.‘ 

, A se'cond'object of the invention is to provide means 
for controlling remotely the power’ delivered from a 
signal source to a utilization means while maintaining, 

- within fairly close tolerances, the overall impedance pre 
sented tothe signal source. 

Another aim of ‘the invention is a remote volume 
‘ control of simple construction 'butcapable of maintaining, 
in combinationwith the speaker impedance, ‘an impedance 
Which substantiallyv matches the impedance of the audio 
signal source. 
A fourth 'objectof the invention is the improvement 

ofpow'er ‘control systems generally. 
In accordance with the invention there is provided ?rst 

impedance means ‘connected to a ‘?rst input terminal of 
the utilization means and in series therewith. A switch 
having- ?rst ‘and second stationary contact means and 
a ?rst movable contact is constructed and arranged to 
shunt said ?rst impedance means when said movable ‘con 
tact is closed on said ?rst contact means. Located re 
motel'y from the utilization means are third stationary 
contact means, second impedance means having a plu~ 
rarity of co'n'tactable points thereon, a second movable 
contact constructed and arranged to contact selectively 
said third contact means or any of said contactable points 
on ‘said ‘second impedance means, means for connecting 
said third contact means to ‘said ?rst contact means to 
enable shunting of ‘said ?rst impedance meansvfrom the 
remote position, means for connecting said second mov 
able contact to said second contact means, and means 

for connecting one end terminal of said second ' pedance mean to the second input terminal of the utiliza 

tion means. ’ 

In accordance with a feature of the invention a step 
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ping switch can be employed to control the position of 
said second movable contact, ‘and the stepping switch 
in turn can be controlled by the combination of a small 
portable transmitter or signal generator which can be 
carried around by an operator and means responsive to 
the signal output of said transmitter to produce a signal, 
for operating said stepping switch. Such an arrange‘; 
ment eliminates the necessity for connecting conductors 
between the remote control unit and the speaker since 
all the elements except the portable transmitter can 
be located near the utilization means (the speaker when 
the device is employed as a volume control). 
The above mentioned and other objects and features 

of the invention will be understood more fully from the 
following detailed description thereof when read in con 
junction with the drawings in which: ' ' ' . 

FIG. 1 is a schematic sketch of a preferred embodi 
ment of the invention; 
FIG. 2, is a schematic sketch of an alternative form 

of the invention; 
FIG. 3 is a combination block diagram and schematic 

sketch of another form of the invention; and i 
' FIG. 4 is. a modi?cation of the circuit of FIG. 1. 

It is to be understood that the invention about to be 
described has many applications and that one of the 
more common applications is as a volume control. In 
order to facilitate a clem understanding of the inven 
tion, it will be described in terms of such an application. 

, Referring now to FIG. 1, audio signal source 10 can 
comprise a radio receiver, a public address system, or 
in general, any system capable of producing electrical 
signals in the audio range. Such signals are supplied 
to a speaker 11 through the transformer 12 and the 
switching circuit enclosed in the block 13. It is this 
switching circuit which constitutes the invention. _ ' 
The switching circuit is composed of two sections 21 

and 22 of which section 22 can be located near the speaker 
11 and of ‘which section 21 can be located at a point 
remote from the speaker, as, for example, in an oper 
ator’s hand across the'room from the speaker. Alter 
natively the section 2.1 can be located near the speaker 
and, in turn, can be controlled by some means located 
at a point remote from the speaker.. ln'the section 22, 
the resistor 14 is connected in series with the speaker 
impedance 29. Single‘ pole, ‘double throw switch 16 
which comprises stationary contacts 18 and 19 and mov 
able contact 17, is constructed and arranged so that when ‘ 
the movable contact 17 is closed on the contact means 
19 (herein called “manual position”) the resistor 14 will 
be shunted thereby. When the resistor 141s so shunted, 
the speaker 11 ‘will receive full power from the audio 
signal source It}. It is to be noted that while the movable 
contact 17 is closed on contact 1%, the section 21 can 
have no eli‘ect on the amount of power supplied to the 7 
speaker 11 since there can be no complete circuit be 
tween sections 21 and 22'. ‘ 

However, when the movable contact 17 is closed on 
the contact 1% (remote control position) a complete cir 
cuit is created between the sections ‘21 and 22 regardless 
of the position of movable contact 23 of the section '21. 
More speci?cally, when the movable contact 23 is closed 
on stationary contact A the resistor 14 is shunted by a 
circuit including conductor 24, movable contact 23, con— 
ductor 26, and movable contact 17. When the movable 
contact 23 is "closed on stationary contacts B, C, and D 
there is respectively, a 5.6 resistance (resistors 27 and 
28), a 1 ohm resistance (resistor 28), and a short circuit 
through conductor 41, placed in parallel with the speaker 
winding 23. ' > 

It will be apparentthat when movable contact 23 is 
closed on contact A, the full power output from the audio 
signal source 10 will be supplied to the speaker 23 and 
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that when the movable contact is closed on contacts B 
and C, decreasing amounts of power are supplied to the 
‘speaker 11. In position D, of course, no power is sup 
plied to the speaker. ' . i 

The values of the resistors 27 and 28 and resistor it 
are selected so that the overall impedance looking into 
the terminals ‘31 stays within fairly close limits for any 
combinations of positions of movable contacts 17 and 23. 
Since this overall resultant impedance is fairly close to 
the impedance of the Speaker ill, signal distortion can be 
kept at a minimum for all of the volume levels. 
With a speaker impedance of 3 ohms, with resistors 27 

and 23 having values of 4.6 ohms and 1 ohm respectively, 
and with movable contact 17 closed on remote position 
contact 18 the impedances presented to the terminals 31 
as the movable contact 23 is closed on contact positions 
A through D are as follows. 

Contact position Impedance 
A ____________________________________ __ 3 

B ____________________________________ __ 4.65 

C ___ ..__ 3.45 

D _____ 2.7 

Referringrnow to FIG. 2, there is represented an alter-, 
native form of the circuit within the block 21’ in which 
parallel arranged resistors 32 and 33 are employed in 
lieu of the series arrangementshown in the block 21 of 
FIG. 1. The leads 2%’, 26', and 41' of FIG. 2 connect 
to the same points as the corresponding leads 24, 26 and 
41 of FIG. 1. In its operation, the circuit of FIG. 2 is the 
same as the circuit of FIG. 1. ' g . 

In the previous descriptive material, it has been as 
sumed that the portion of the circuit within the blocks 
Zlof FIG. lvor 2.1’ of FIG. 2 would be located at a 
point remote from the television, radio, or. other speaker 
to enable an operator to control the volume from such 

- remote point. . . 

However, owing to the fact that section 21 contains 
only one movable contact (23), it has been found con 
venient to locate the section 21 in the receiver being em 
ployed and to operate the movable contact 23 by some. 
other remotely located means such as a transmitter. 
More speci?cally, in FIG. 3, a transmitter 34, which may 
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be constructed, in response to an act of an operator, to ' 
produce sonic waves or electrical waves, or may even bev 
connected to a receiver-transducer 37 by conductors, can 
be located remotely from .the section 21". Receiver 
transducer 37 is constructed toyrespond to the output 
signal 36 ofsaid transmitter to produce a signal which 
will operate stepping switch 38. Stepping switch 38 is 
linked mechanically with the movable contact 23:" so that 
with each step of the stepping switch 38, the movable 
contact 23" will rotate to disengage with a given one of 
contacts A", B", C”, or D” and to close on the next con 
secutive contact. 

Referring now to the circuit of FIG. 4, there is shown 
an alternative form of the circuit of FIG. 1. The end 
terminal of the resistor 28" is connected directly to a ter 
minal of the speaker through conductor 41'” and the sta 
tionary contact D’” is connected to the control grid of 
an audio ampli?er tube (not shown), thus grounding 
said control grid and preventing any audio signal from 
reaching speaker 11. ‘ ' ' 

More speci?cally the aforementioned control grid will 
be grounded, when movable contact 23" is closed on con 
tact D’”, in a circuit extending through ‘conductor 40, 
movable control 23"’, conductor 26, movable control 17, 
and the speaker winding 29. ' 
A stepping switch suitable for use herein is described 

in application Serial Number 739,324, ?led June 2, 1958, 
now US. Patent No. 2,990,723 of July 7, 1961, by ‘Clar 
ence J. Holpuch and entitled Stepping Switch, and which 
is incorporated herein as a part of this speci?cation. 

‘ It is to be noted that the forms of the invention herein 
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shown and described are but preferred embodiments 
thereof and that various changes can be made therein 
without departing from the spirit or scope thereof. 
‘We claim: 
1. In combination; a source of electrical signals; a 

transducer for converting said signals into acoustic en 
erg]; a transformer coupling said source to said trans 
ducer, one lead of said transformer being directly con 
nected to one lead of said transducer; a ?rst resistor'se 
rially connected between the other lead of said trans 
former and the other lead of said transducer; a switching 
network connected in parallel with said ?rst resistor, said 
switching network including a switch having a plurality 
of switching positions; and means in said switching net 
work for placing an electrical short circuit about said ?rst 
resistor when said switch is in said?rst position, where— 
by no signal. attenuation is experienced by said trans 
ducer, and for removing said electrical short circuit and 
introducing successive combinations of series and parallel 
resistances, each including said ?rst resistor, between said 
source and said transducer when said switch is moved to 
successive ones of said plurality of switching positions, 
whereby the power available to said transducer is suc 
cessively varied. . . 

2. The combination of claim 1, wherein one of said 
successive ones of said plurality of switching positions in 
cludes a connection to said one lead of said transducer 
whereby a direct short circuit is placed across said trans 
ducer. , 

3. In combination; a source of electrical signals in 
cluding an output transformer having two leads; a trans 
ducerv for converting said electrical signals into corre 
sponding acoustic signals, said transducer also having two 
leads; a common connection between one lead of said 
transformer and one lead of said transducer; a ?rst re 
sistance element serially connected between the other 
lead of said transformer and the other lead of said trans 
ducer; a single pole switch, having a movable contact 
making arm and a plurality of stationary contact posi 
tions, arranged with said arm connected to said other 
lead of said transducer; a ?rst one of said stationary 
contacts being connected to said other lead of said trans; 
former; a second resistance element connected between 
a second and a third one of said stationary contacts; a ' 
direct connection between said third stationary contact 
and said common connection; whereby, when said arm 
rests on said ?rst contact said ?rst resistance element is 
short circuited and said transducer is connected directly 
across said source, when said arm rests on said second 
contact said second resistance element is connected in 
parallel with said transducer and the combination con-g 
nected to said source through said ?rst resistance ele 
ment, and when said arm rests on said third contact said 
transducer is short circuited and said ?rst resistance ele 
ment comprises the entire load for said transformer. 

4. An arrangement for controlling electrical energy 
delivered to a load by a power source while maintaining 
a substantially constant impedance match with the power' 
source comprising; a power source; a load; ?rst resistor 
means electrically connected between one terminal of said 
power source and one terminal of said load; a common 
connection between the other terminal of said power 
source and the other terminal of said load; second resistor 
means electrically coupled to said common connection; 
a ?rst switch having a ?rst movable contact electrically 
connected to said one terminal of said load; a second 
multiple contact switch having a second movable contact; 
said ?rst movable contact of said ?rst switch being mov 
able between a ?rst position in which said ?rst resistor 
means is short circuited and a second position in which 
said short circuit is removed and said ?rst movable con 
tact is electrically connected to said second movable con 
tact; said second resistor means comprising a plurality 
of resistor elements; said second movable contact being 
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movable ‘between a position in which it is electrically 
connected to said one terminal of said power source and 
a plurality of positions in which its movable contact is 
electrically connected to selected ones of said resistor 
elements whereby said selected resistor elements may be 
arranged in parallel with said load when said ?rst mov 
able element of said ?rst switch is in its second position. 
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