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17 Claims. 

My invention relates to a device for matching 
speakers to amplifiers, and selecting certain 
speakers in public address systems andthe like. 
In the public address systems now in common 

5 use, it is‘frequently necesary to change thenum 
ber of speakers connected tothe amplifier. Since 
the usual practice isto use impedance adjusting 
transformers to regulate the impedance ratio, it 
becomes necessary to change the transformer ` 

10 connections each time a change is made in the 
number of speakers used in the system. An 
ordinary unskilled person has diñiculty in deter 
mining the connections of the transformer to be 
used. It is generally true that for the maximum 

1| undistorted power output for any given tube (or 
tubes), the load impedance should be approxi 
mately twice that of the tube. Since the primary 
of the impedance adjusting transformer forms 
the load for the tube, and since the secondary 
of the impedance adjusting transformer must 
have the proper number of turns for correct 
power transfer from the primary to the secondary 
and thus to the speaker, so that the impedance 
of the speaker and the secondary are equal, it 
can be readily understood that a change in the 
number of speakers will destroy the balance of 
the system, necessitating a change in the trans 
former turns ratio. 

It is an object of this invention to provide a 
so device whereby additional speakers may be added 

by- merely changing the set of an indicator 
pointer to a public address system already in op 
eration and still secure proper undistorted power 
transfer without disturbing the wire connections 

35 to the transformer. 
It is a further object of this invention to pro 

vide, in the same device, an arrangement whereby 
selected speakers may be used as theiirst series 
of speakers on the circuit, and additional speakers 

40 may be connected to the system from predeter 
mined locations, as they may be needed. This is 
made necessary by the fact that an address sys 
tem adjusted for a small crowd might have the 
speakers located in an advantageous point fairly 

‘ß close to the source of entertainment such as an 
orchestra or` the like. As the crowd becomes 
larger, additional speakers farther back and in 
certain locations might be desirable. By merely 

` readjusting the indicator, the speaker desired 
" may be brought into the system in order. _ 

Another object of this invention is the pro 
vision of an' inexpensive-device using a single 

» transformer for the varied number of speakers. 
This eliminates the expensive additional equip 

(Cl. 179-1) 
ment now necessary to be'carried wherever addi 
tional speakers are apt to be needed. 

It is a further object of this invention to pro 
vide an indicator means that is easily under 
standable and can be quickly adjusted. 5 

It is an object to provide a distribution box 
and structural connector unit having a plurality 
of sockets or connections and a switch control 
connection connecting in speakers. 

It is an object to provide a plurality of tap con- l0 
nectors combined with matching transformers 
and switch controls in a Speaker matching and 
distribution box for public address and other 
speakers. ` 

It is a further object to provide a speaker dis- l5 
tribution box having the speaker matching and 
selecting qualities of this invention which box 
may be located at some point as near the speakers 
as possible and does not have to be located in or 
near the amplifier. . ' ‘ 

It is another object to provide an arrangement 
whereby additional distributor boxes accom 
modating additional speakers may be used when 
desired by merely changing one Contact on the 
distributor box when the additional .boxes are 25 
added to the circuit. 
Other objects and advantages of this invention 

will appear as the nature of the improvements is 
better understood, the invention consisting sub 
stantially in the novel construction and the com- 30 
binatìon and arrangement of parts hereinafter 
fully described, illustrated in the accompanying 
drawingsand finally pointed out in the appended 
claims. . 

The form of the invention herein shown and 35 
described presents a preferred embodiment there 
of, and delineates its adaption to practical use. 
It is to be understood that the present disclosure 
is to be considered from the illustrative stand 
'point and not as imposing restrictions or limita- 40 
tions on the invention. 
In the drawings:  
Figure 1 is a perspective view of the external 

arrangement of the box embodying the present 
invention, showing the top, front and one end 45 
of the box. 
Figure 2 is a plan view taken on the line, 2--2 

of Figure 1,1ooking in the direction of the arrows. 
Figure -3 is a circuitv diagram showing the 

speaker matching and selecting circuitV used in 50 
this invention. 

Figure 4 is a modification of the diagram of 
Figure 3, the speaker selecting contact being 
omitted. ' 

Figure 5 is a circuit diagram showing a plu- 55 
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the speakers are inserted. 

wise, a different ratio of 

2" 

.vices connected in parallel on a 500 ohm line from 
the ampliiier. 

Figure 6 is a modification ofthe diagram of 
Figure 3 showing the transformer primary with 
leads or taps to the amplifier. 
Referring more in detail to the construction 

shown in the various iigures, number I0 is the 
box or container for the mechanism constituting 
this invention. This box has the front II, the 
ends I2 and I3, the rear I4 and the top I5. 
The front panel | I carries a dial or indicator 

I6, which is shown as marked for calibrations. 
The switch knob I1 is located so that the turn 
ing of the knob will bring one end into line with 
a calibration on the dial. In this connection 
the knob I1 is preferably narrowed at one end 
to form a pointer, as shown at |8. 

'I'his pointer is a quick guide for the eye in 
searching for the calibration to which the knob is 
turned. ` v -  

Each end of the box I0 carriesthe socket con 
tact into which the connector cords or wires of 

These sockets are 
numbered I9, 20, 2|, 22, 23 and 24 respectively, 
as shown in the drawings, 

I have shown at one end the terminal contacts 
25, 26, 21, 28, 29 and 30 for the primary side of 
the transformer 3|. To protect these contacts 
and to protect the operator from shocks, I have 
provided the cover plate 32,'which is held in place 
by small bolts and nuts 33. The transformer 3| 
is preferably the universal type »of transformer 
in general use, and a very good transformer has 
a primary with. taps of 500 ohms, 1000 ohms, 
1500 ohms, 2000 ohms, and 2500 ohms, and a sec 
ondary with taps of 500 ohms, 8 ohms, 4 ohms, 
2% ohms, etc. `It has the core 34, windings 35, 
and is suspended from the top I5 by means of 
bolts and nuts 36. 
by the switch knob‘ |1.~ 
accurate contact, the switch is provided with the 
guide disk 38 which is notched at intervals around ` 

_ its periphery. The spring 33 contacts and main 
tains a tension on the notches, thus keeping the 
switch in proper alignment. These notches are 
preferably located so that pressure of the spring 
39 will bring the pointer I8 into alignment with 
the calibrations on the dial I6. 
The various leads 40, 4|, 4.2, 43, 44 and 45 

from the secondary taps of the transformer are 
arranged for proper contact bythe switch 31. 
'I'he connector 46 runs from the switch to one of 
the contacts of each socket I9, 20, 2|, 22, 23 and 
24; The other contact on each socket is the 
common or ground contact 41 from the second 
ary of the transformer 3|. The sockets as shown 
have two extra holes, which are not essential 
however, but are here provided as guide holes 
and the like. Referring in particular to the cir 
cuit diagrams, Figure 3 shows a circuit in which 
the speaker contacts are wired so as to be 
brought into use by turning switch 31 to the in 
dicated number. As the pointer is turned clock 

turns on the secondary 
in contacted andthe sockets I9, 20, 2|, 22, 23 
and 24 are contacted in'sequence and the con 
tact is maintained for the first sockets contacted 
as the subsequently contacted sockets are brought 
into circuit. The scheme shown in this diagram 
of Figure 3 makes it possible to plug in six 
speakers (more if thev circuit  is designed for 
more) and leave them plugged in whether it is 
desired ̀ to use one or all or any number of them. 
The speakers should be arranged so that the ñrst 

'I'he switch 31, is operated' 
To assure proper and ' 

2,176,782 
rality of the speaker matching and selecting de- ’ one to come in, that of socket number. I3, will bev 

one that is to be used at all times when the cir 
cuit is operating. Those speakers or sockets on 
numbers 20, 2|, 22, 23 and 24 should be those de~ 
sired to be used in sequence so that they may 
be cut out of the circuit or cut into the circuit as 
desired, this result being accomplished by mere 
ly adjusting the pointer'IB of_ the switch 31 at 
the indicated number. f 

yIn Figure 4 the sockets I9, 20, 2|, 22, 23 and 
24 are connected in parallel. It is not intended 
to'leave the speakers plugged into these sockets 
when speakers are not in use. It is immaterial 
which plug any particular speaker is plugged 
into in the arrangement shown in Figure 4, and 
Vthe selector arrangement shown in Figure 3 is 
not present. As the individual speaker is plugged 
in however the pointer on the switch 31 is placed 
to the indicator showing the number of speakers 
in the circuit as shown in the diagram. 
As will be evident from examination of lFig 

ures 3 and 6, the circuit shown there is adaptable 
for incorporation directly into an amplifier; that 
is, it may be adapted to take the plate current 
directly from the tube of the amplifier for the 
primary, in which instance the primary taps will 
be changed to handle the impedance of the tube 
plates. The ratiofof turns of the secondary to 
the primary would be changed so that the sec 
ondary taps would have the proper impedance 
for the speakers.  ' 

In addition, the additional portion 48 of a cir 
cuit is provided so that the 500 ohms impedance 
on the transformer secondary is automatically 
cut out of the speaker circuit for the sockets, 
I8, 20, 2|, 22, 23 and 24, and is directed through 
circuit portion 48 to the 500 ohms output termi 
nals, where it is available for use to operate dis 
tributor box located at a distance from the am 
plifier or a speaker with a l500 ohms impedance 
or any other electric device 
input; The_terminal contacts 25, 26, 21, 28, 29 
and 30 are provided so that additional distributor 
boxes may be connected to the circuit from the 
amplifier tube. 'I'he terminal contact 25 is con 

requiring a 500 ohms " 

30 

35 

45 
sidered the common contact, and the additional ' ‘ 
contacts are for variation in the number of dis 
tributor boxes. -In the example shown, if you 
have only the one distributor box, the contact 28 
which is the 500 ohm contact would be used in 
lconnection with the common contact 25. It two 
speaker boxes were in the line, the contact 21 
which is the 1000 ohm contact would be used 
with the common contact 25 on each. 'I'his would 
give a primary impedance of 500 ohms to each 
of the two distributor boxes. As a third distribu 
tor box is added to the line then each of the dis 
tributor boxes in the line would have connections 
to the 1500 ohm impedance contact which is here 
shown ̀ as number", or ii' more than three dis 
tributor boxes are in the circuit then the 2000 or 
2500 ohm contacts number 29 or 30 respectively 
would be used with the common. Of course, the 
distributor box could be wired for additional con 
tacts but it is not considered necessary to dis 
close any more in this application. It will be 
understood, however, lthat where two boxes are 
on the line, each box having/,the same range of 
impedance, the primary terminal contact used 
with the common primary terminal contact 25 
would be set the same on each box. _ 

Since the low impedance used by the ordi 
nary speaker today-for example; eight ohms 
makes it dimcult to have the speaker more than 
thirty-five or forty feet from the amplifier tube 

70 
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2,176,732 
.because of wire resistance and loss ofV power, it 
can readily be seen that this box has the advan 
tage of being operable long distances from the 
amplifiers since the primary input is more than 
sufñcient for the secondary output requirements 
of the speakers, and the wire loss is of little or no 
consequence. This simplifies use of the public 
_address system in schools, factories and other 
places, where numerous rooms at long distances 
from the ampliûer are in the system. 
Theform of invention herein vshown and de 

scribed is believed to be a preferred embodiment 
thereof, but it is to be understood that the same 
is susceptible to change, variation and modi 
fication in the arrangements of the parts. 'I'he 
form illustrated, therefore, is to be taken from 
the illustrative standpoint only, and not as im 
posing restrictions or limitations upon the inven 
tion. ' 

I claim: « 

l. In combination a container, a universal 
transformer therein, input connections to the 
primary of said transformer, taps on the second 
ary of the transformer with leads to an adjust 
able switch means, a switch knob located outside 
the container with connections to the switch 
means whereby movement of the switch knob 
changes the transformer secondary contact of 
the switch, an indicator on said container co 
operating with the switch knob to indicate the 
position of the switch, a plurality of speaker 
contact sockets or the like carried'by the wall or 
walls of the container, a common tap connector 
from the secondary of the transformer to one 
contact on ~each of thespeaker contact sockets 
and a lead from the switch to another contact 
on each of the speaker contact sockets, all ofl 
said mechanism operating to produce a load of 
desired impedance on the plate circuit of an 
amplifier or the like and to give impedance out 
put of predetermined amount, the output being 
variable by adjustment of switch, whereby a 
variable number of speakers are operated. 

2. In a device of the class described, the com 
bination -of a container box, universal trans 
former therein with secondary taps at positions 
giving predetermined output, contact means for 
an amplifier or the like to the primary of said 
universal transformer, adjustable contact means 
to a plurality of speakers from the secondary of 
said universal transformer, said contacting 
means contacting the proper secondary tap, 
watching the load impedance of the speakers 
whereby one’or more speakers are operated from 
said speaker contact means, and indicator means, 
in connection with said adjustable speaker con 
tact means showing the number of speakers oper 
able at a given time on said contact means. 

3. As a unitary device, a transformer having 
selectable input and output connections, contacts 
to said input connections from a plate circuit or 
the like, contacts from the output connections of 
the transformer to an adjustable switch, contact 
rmeans from said adjustable switch to connec 
tions for speakers andthe like, and a common 
connection from the secondary of the trans 
former to said connections for speakers and the 
like. . 

4. In a device of >the class described` the com 
bination of a container, a transformer with pri 
mary taps for load impedance values in arith 
metic progression, a secondary tap with outputs 
substantially equal to the input of the lowest 
primary tap, and having, also, a plurality of 
secondary output taps, each tap vof output to 

3 
match respectively the load impedance value, and 
switch means matching the speaker contacts and 
the respective secondary tap for proper output to 
the speakers contacts in operation. 

5. In a device of the class described the com 
bination in a unitary arrangement of a universal 
transformer having adjustable primary taps for 
_load impedance values in arithmetic progression, 
a secondary tap with output substantially equal 

v to the input-of the lowest primary tap above 
the common, other secondary taps with gradu 
ated output to respectively match the load im 
pedance value of a successive number of speaker 
contacts, cach speaker contact having substan 
tially equal load impedance value, an output 
contact with load impedance substantially equal 
to the ñrst mentioned secondary tap, and a 

, switch means manually operable to close the cir 
cuit between the ñrst above mentioned secondary 
tap and the last above mentioned output contact 
and operable to open said circuit and close in 
succession circuits between the respective second 
ary taps and speaker contactssubstantially as 
described. . 

l6. In a device of the class described trans 
former means having taps on the primary for 
input of preselected impedances and taps on the 
secondary-for output o'f preselected impedances, 
switch means in connection with said output taps 
manually variable for selection of transformer 
secondary tap having proper impedance, and> 
contact means from said switch means accom 
modating a variable number of speakers. l 

7. In a device of the class described, the com 
bination of a transformer having input connec 
tions and adjustable output connections, of a 
manually operated switch means variable to con 
tact any one of said output connections of -the 
transformer, corresponding contact means on the 
switch means contacting in sequence one or more 
speaker contacts. 
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8. In a device of the class described, the com- f 
bination of a transformer with primary taps' for 
impedance values in arithmetic progression, and 
secondary taps for output accommodating one’ 
or more speaker contacts of equal load imped 
ance, and manually operable switch means se 

45 

lecting secondary tap and corresponding speaker ‘ 
contacts, substantially as described. 

9. A speaker matching and selecting device 
having a transformer with input contacts, each 
of said contacts being of different input capacity, 
said transformer having a tapped secondary with 
leads toa manually operable switch means, a 
plurality of connections from said manually 
operable switch means to a plurality of speakers, 
and a common connection from secondary of 
the transformer to said speakers. 

10. A speaker matching device having a trans 
former with a plurality of input taps on its 
primary, each of said taps being for a different 
input capacity, a secondary on said transformer 
having output taps vcontactable by a variable 
switch means, separate contacts to a plurality 
of speakers from said switch means, whereby 
movement of said switch automatically cuts into 
or out of circuit as the case may be, the proper 
number of speakers contacts matching the load 
of the proper output tap of the transformer 
secondary, al1 o-f the speakers operable byI said 
device having a common connection to the sec 
ondary of the transformer. _ 

11. In a device of the class described a com 
_bination of the universal transformer with sec 
ondary taps in positions giving predetermined 

50 

60 

65 

70 

75 



il() 

20 

25 

30 

4 
output, contact means for an ampliiìer or the 
like to the primary of said universal transformer, 
adjustable contact means to a plurality of 
speakersl from the secondaryv of said universal 
transformer, whereby adjustment of the ad 
justable speaker contact means contacts the 
proper secondary tap matching the load imped 
ance of the speakers. r 

12. In a device of the class described a com 
bination of the universal transformer with sec 
ondary taps in positions giving predetermined 
output, contact means for an amplifier or the 
like to the primary of said universal transformer, 
adjustable contact means to a plurality of.' 
speakers from the secondary of said universal 
transformer, whereby adjustment of the adjust 
able speaker contact means contacts the proper 
secondary tap matching the load impedance of 
the speakers, and indicator means showing the 
number of speaker contact means at any given 
time in the circuit. 

13. In a `device of the class described the 
combination of a universal transformer with 
secondary taps at positions giving predetermined 
output, contact means for an amplifier or other 
sources of current, switch means adapted to 
contact in sequences the taps of the transformer 
,secondary giving increased amounts of output, 
said switch means being likewise adapted for con 
tacting and maintaining contact with a plurality 
of speakers contacts, whereby certain preselected 
speakers are brought into the circuit succes 
sively by operation of the switch means, While 

4maintaining contact with the speakers previ 
ously brought into the circuit, said switch means 
automatically contacting the proper tap of the 

‘ secondary to match the load of the speakers then 
in circuit, and a given connection from the sec 
ondary to the speakers. . 

1,4. In a device of the class described the com 
bination of a universal transformer with sec 
ondary Ytaps at positions giving predetermined 
output, contact means for an amplifier or other 
sources of current, switch means adapted to con-A 

., tact in sequence the taps of the transformer 
secondary giving increased amounts of output 
said switch means being likewise adapted for con 
tacting and maintaining contact with a plu 

` rality of speakers contacts, whereby certain pre 
selected speakers are brought into the circuit 
successively by operation of the switch means, 
while maintaining contact withv the speakers 
previously brought into the circuit, said switch 
means automatically contacting the proper tap 
oi’ the secondary to match the load of the 
speakers then in circuit and a given connection 

2, 1 76,782 

from the secondary to the speakers, and indi 
eating means indicating the speakers in circuit 
at any particular time. 

15. A speaker matching and selecting device, 
having a transformer with a plurality of input 
contacts, of respective values giving an imped 
ance increase of substantially equal predeter 
mined amounts; source of power; a plurality of 
said speaker matching and selecting devices 
connected to said source of power in parallel, the 
common contact of each of said speaker match 
ing and selecting devices being connected to 
one lead from the power source, and an input 
contact on each of the devices having a value that 
when divided by the number of devices in the 
circuit substantially equals the impedance value 
from the source of power, being connected to the 

' o her power lead. 

,J 16. A speaker matching and selecting device 
_having a transformer-of input contacts arrang 
ing from l0 to a number derived by multiplying 
the impedance of the power source by the num 
ber of speaker matching and selecting devices in 
the circuit, each of said contacts having a 
greater impedance increase than the last contact 
by an amount equal to the impedance oi -the 
power source, whereby-when the common con 
tact of each speaker matching and selecting de 
vice is connected to one lead, the proper contact 
connected to the other lead on each of said 
speaker matching and selecting devices, is deter 
mined by multiplying the impedance of the 
power source by the number of speaker matching 
and selecting devices in the circuit. 

17. A speaker matching and selecting device 
_ having a transformer of input contacts arrang 

l0 

15 

ing from 0 to a number derived by multiplying > 
the number 500 by the number oi' speaker 
matching and selecting devices in the circuit, 
each of said contacts having a greater impedance 
increase than the last contact by an amount 
equal to the impedance oi' the power. source, 
whereby when the common contact of each 
speaker matching and selecting device is con 
nected to, one lead, the proper contact con 
nected to the other lead is determined by multiply 
ing _the impedance of the power source by the 
number of speaker matching and selecting devices 
in the circuit, and the matching of each speaker 
matching and selecting device upon placing an 
additional speaker matching and selecting device 
into the circuit is accomplished by moving the 
last mentioned contact on each oi' the devices in 
.the circuit up one tap.v 

PETER J. FABER. 
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