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The invention described herein may be 

manufactured and used by or for the Gov 
ernment for governmental purposes, without 
the E. to me of any royality thereon. 
This invention relates to radio loud speak 

ers and the like, but more particularly to a 
drive system therefor, and has for its ob 
ject to incorporate improvements over my 
U. S. Patent No. 1,740,161 dated Dec. 17, 

10 1929, wherein two or more driving units are 
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employed. 
In radio and like loud speakers wherein 

the diaphragm is driven by a single unit, 
such unit can, by a plurality of field wind 
ings or by other known means, be caused 
to be pitched to a high resonance in order 
to accentuate the reproduction of the high 
frequencies and slight the value of the lows, 
or it may be pitched to a low resonance to 
accentuate the reproduction of the low fre 
quencies and slight the value of the highs. 
Such a system however does not contemplate 
an accentuation of both the high and low 
frequencies at the same time, nor does it 
provide for the variations of simultaneous 
accentuations of both high and low fre 
quencies. 
In the present invention, I prefer to em 

ploy a plurality of diaphragm driving units, 
or pulsating current impulse responsive de 
vices, preferably two, each of which has pref 
erably three field windings. One of the 
windings being of a relatively low impedance 
or ohmage resistance in order to let through 
the high frequency pulsations and relatively 
restrict the lows. The other of the 
windings being of a relatively medium 
impedance or ohmage resistance so as to 
let through the high and low frequencies 
with equal facility and thus pitch the repro 
duction at medium values. The other of 
the windings being of a relatively high im 
pedance or ohmage resistance so as to re 
strict the highs and let through the lows to 
pitch the reproduction to a low resonance. 
In the example shown in the accompany 

ing drawings, two such diaphragm driving 
units are illustrated. 
By such an arrangement, and by the con 

struction which will be presently described, 

the reproduced sound may be pitched to pro 
duce six different tonal changes, while by 
reason of the instrumentality provided for 
causing the driving units to deliver simul 
taneous but opposed pulsations to the vibra 
tory diaphragm, or diaphragms, these six 
tonal changes may be increased to twelve 
different tonal changes; all of which instru 
mentalities will be first fully described and 
afterwards specifically pointed out in the 
apple claims. eferring to the accompanying draw 
lings: 

Fig. 1 is a diagrammatic view of one ex 
ample of the component parts of the system. 

Fig. 2 is a front elevation of the selective 
switch. 

Fig. 3 is a rear elevation of the same and 
Fig. 4 is a cross sectional view through 

the same. 
Like numerals of reference indicate the 

same parts throughout the several figures, 
in which: 
R represents the receiver, and 1 and 2 rep 

resent the wires through which the pulsat 
ing current is delivered therefrom. 
As shown in the example illustrated in Fig. 

1, the wire 1 passes to the three fields wind 
ings of the diaphragm drive unit A, and also 
to one centerpole 3 of the reversing switch S. 
The other wire 2 passes to a binding post 4 
of the selective switch T, and also to the 
other of the central poles 5 of the reversing 
switch S. 
Connecting a pole 6 of the reversing switch 

S with a binding post 7 of the selective switch 
T, is a wire 8. Three switch binding posts 
9, 10, and 11, Fig. 3 are connected by wires 
12, 13 and 14 to the three taps 15, 16, and 17 
of the three field windings 18, 19 and 20 of 
the drive unit B, while three switch binding 
posts 21, 22 and 23 are connected by wires 
24, 25 and 26 to the three taps 27, 28 and 29 
of the three field windings 30, 31 and 32 of 
the drive unit A. 

Connecting the pole 33 of the reversing 
switch S with the three field windings 18, 19, 
and 20 of the drive unit B, is a wire 34. The 
poles 35 and 36 of the reversing switch S are 
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connected to the poles 6 and 33 thereof by crossed wires as diagrammatically shown, or 
the reversal of the direction of flow of pull 
sating current from the receiver R to the 
drive unit B may be effected by any other 
known means. 

Referring now to the selective switch T, 
it will be seen from Figs. 2, 3, and 4 of the 
drawings that the same embodies an insulat 
ing base 37, and insulating arm 38 carried 
on a shaft 39 centrally mounted in the base 
37. 
Arcuately arranged on the base 3 are two 

series of switch contacts A and B. Each 
of the contacts of these series have prefer 
ably semi-spherical heads standing above 
the plane of the base 37, and each series com 
prises live and dead contacts alternately ar 
ranged, the dead contacts being shown black. 
In the series A the first and last or end con 

tacts are live, each alternate contact being 
dead, while in series B, the first and last or 
end contacts are dead, each alternate con 
tact being live. The result of this arrange 
ment is that a live contact of one series is di 
ametrically opposite to a dead contact of the 
other series, and a dead contact of one series 
is diametrically opposite to a live contact of 
the other series. The four live contacts of 
series A are indicated by the characters a', 
a”, a and a', while the three live contacts of 
series B are indicated by the characters b, . 
b? and b8. The dead contacts of both series 
are indicated by the letter d. 
Arranged intermediate the series of con 

tacts A and the central shaft 39 is an arcuate 
or segmental stationary contact A, common 
to the series A, and supported at each end in 
two posts 4 which form stops for the insu 
lated arm 38, one of which posts forms a 
ising post for the wire 2 from the receiv 
Intermediate the series of contacts B and 

central shaft 39 is an arcuate or segmental 
stationary contact B common to the series 
B' and supported at each end in two posts 
7, one of which forms a binding post for the 
wire 8 from the reversing switch S. 
The insulated contact-carrying arm 38 ex 

tends over the two arcuate or segmental con 
tacts A and B and carries at each end there 
of a spring double contact or brush. One 
of these A* is formed, for instance, as shown 
in Fig. 4, the outer end terminating in a V 
shaped contact or brush to engage the series 
of contacts A, while the inner end is curved 
as shown and engages the common arcuate 
or segmental contact A. The other of these 
spring double contacts B is formed, for in 
stance, as shown in Fig. 4, the outer end be 
ing flat and bifurcated (Fig. 2) to engage 
the series of contacts B, while the inner end 
is curved as shown and engages the common 
arcuate or segmental contact B. 

Having thus described the construction, 
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the operation of the selective switch is as 
follows: 
From Fig. 3 it will be seen that the two 

end line contacts of series A are connected 
together by a wire C, and from Fig. 2, it 
will be seen that the V shaped end of the 
spring contact A is in electrical contact with 
the live end contact and the adjacent dead 
contact of series A", while it will be under 
stood from Fig. 4, the inner end of the spring 
contact A is always in electrical contact with 
the common arcuate or segmental contact A. 

It will be seen from Fig. 2 that the flat 
bifurcated end of the spring contact B is 
wide enough to make contact with two of the 
contacts of series B, and when the V shaped 
end of contact A' is in contact with two live 
and dead contacts of series A, the flat bi 
furcated end of spring contact B is in con 
tact with two live and dead contacts of series 
B', while the inner curved end of Spring con 
tact B is always in contact with the common 
arcuate or segmental contact B (Fig. 4). 
The switch being in position shown in Fig. 

2, the circuit from the receiver R passes to 
the drive unit A or pulsating current im 
pulse responsive device through the selective 
switch T. This circuit is through wire 2 
from receiver R to binding post 4 of the com 
mon arcuate or segmental contact A and 
through the spring double contact A to the 
switch contact a' and through the wire 24 to 
the tap 27 of the low impedance field 
winding 30, which for instance may be of the 
order of 500 ohms. This winding pitches the 
drive unit A or impulse responsive device to 
a high resonance. 
The circuit from the receiver R to the drive 

unit B passes through the wire 2 to the cen 
tral pole 5 of the reversing Switch S and to 
the binding post 33 of the reversing Switch 
and through the wire 34 to the low impedance 
field winding 18 and through the wire 12 to 
the switch contact b of series B'; then 
through the spring double contact B to the 
common arcuate or segmental contact B and 
its binding post 7 through the wire 8 to the 
pole 6 of the reversing switch S. From the 
center pole 3 of the reversing switch S the 
circuit leads to the receiver R. 

It will thus be seen that when the selective 
switch T is in position shown in Fig. 2, the 
low impedance windings of both drive units 
A and B are in circuit, which pitches both 
drive units or impulse responsive devices to 
a high resonance. It will also be seen that 
when the central poles 3 and 5 of the revers 
ing switch S are connected to the poles 6 and 
33 as in the circuit just described, the direc 
tion of flow of the pulsating current from the 
receiver R to the drive unit B is the reverse 
of that to the drive unit A. This causes posi 
tive impulses of drive urit A to be simulta 
neously accompanied by: legative impulses of 
drive unit B. When the units A and B are 
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connected at different points to a common 
diaphragm or to two diaphragms and in such 
a circuit, positive sound producing impulses 
are imparted by one portion of the single dia 
phragm, or by one diaphragm simultaneously 
with negative sound producing impulses im 
parted by another portion of the diaphragm 
or by another adjacent diaphragm from the 
same side of the diaphragm or diaphragms. 
The acoustical effect of this diaphragm ac 
tion is that diaphragm and unnatural reso 
nance is eliminated, the audibility of the low 
frequencies is impaired and the moderate and 
high frequencies are sharpened. When the 
action of one of the drive units is thus re 
versed, the effect is particularly favorable to 
the reproduction of the speaking voice, where 
the elimination of fuzzy resonance is desir 
able and sharpness and definition of the 
spoken words essential. 

Referring again to Fig. 2, it will be seen 
that as the arm 38 is moved clockwise, the 
V shaped end of the spring contact A' breaks 
contact with the live switch contact a' and 
rides up over the adjacent dead contact d. 
At the same time the bifurcated flat end of 
the spring contact B leaves the end-most 
dead contact d of the series B and wipes over 
the adjacent live contact b'. During these 
movements, the circuit to the drive unit A is 
broken, but the circuit to the drive unit B is 
maintained. The movement is therefore ac 
companied by no break nor interruption in 
the reproduction, as the entire output from 
the receiver R is passing to the drive unit B 
during this brief period. The clockwise 
movement being continued, the said V shaped 
end of the spring contact. A drops downbe 
tween the dead contact d, over which it has 
ridden, and the next adjacent live contact a” 
and establishes electrical contact with the 
live contact a. 
cated flat end of the spring contact B'passes 
over the live contact b' and on to the adjacent; 
dead contact d without breaking contact with 
said live contact b. The drive unit B is 
thus maintained in its circuit, but a new cir. 
cuit has been established for the drive unit A. 
The switch contact, a” of series A'is connect 
ed to the highest impedance field winding 32 
of the drive unit A, by the wire 26 and this 
field winding is thus brought into the circuit. 
This pitches the drive unit A to its lowest 
resonance, while the drive unit B is stili 
pitched to its highest resonance. The acous. 
tical effect of this combination is that the 
fullest range of which the system is capable 
is obtained. The high frequencies are re 
produced at their maximum by the drive 
unit B, while the low frequencies are repro 
duced at their fullest values by the drive unit, 
A. An audible click is produced at the in 
stant the V shaped end of the spring contact 
A drops down into contact with the live 
switch contact a' and the tension of the 

At the same time, the bifur. 

3 

spring contact A is sufficient to maintain 
both contacts A and B° against casual move 
ment in either direction. 
When it is desired to change to any of the 

other combinations to modify the resonance 
of the reproduction, as for instance to pitch 
the same to the lowest resonance of which the 
system is capable, the arm 38 is again moved 
clockwise. This causes the Vishaped end of the 
spring contact A* to ride up on the live switch 
contact a' and maintain its contact there with. 
At the same time the bifurcated fiat end of 
spring contact B breaks contact with the live 
switch contact b' and passes over the adjacent 
dead contact d. These movements result in 
maintaining the drive unit A in circuit, and 
breaking the circuit of the drive unit B, so 
that during this brief interval, the reproduc 
tion is Ele and uninterrupted. Con 
tinued movement of the arm 38 clockwise 
causes the Vishaped end of the spring contact 
A to drop down between the live switch con 
tact a, with which it is in contact, and head 
jacent dead contact d, thus maintaining con 
tact with said live switch contact a' admain 
taining the highest impedance field \viding 
32 of the drive unit Ain circuit. At the same 
time the bifurcated flat end of spring contact 
B° passes into electrical contact with the ad 
jacent live switch contact b° and connects the 
highest pia field winding 20 of the 
drive unit B in the circuit through the wire 
13. This changes the pitch of the resonance 
of the drive unit B from the highest, to the 
lowest and as the corresponding highes, im 
pedance field winding 32 of the drive iait A 
is maintained in circuit as just discribed, 
both drive units A and B are pitched $3 their 
owest resonance. 
Further selective movement of th3 ...r 

maintains the drive unit B in circuit, , ; 
tinue the reproduction without bree'. Cr in 
terruption and after momentarily breaking 
the circuit of drive unit A, establishes an 
other circuit by bringing the internediate 
field winding 31 of drive unit A into circuit 

- through the switch contact as and the wire 
25. This movement maintains the pitch of 
the drive unit B at its lowest resonance and 
changes the pitch of the drive uni; A. to a 
medium resonance. 

Further movement of the arm 38, main 
tains the drive unit A in circuit, but breaks 
the circuit to the drive unit B and establishes 
another circuit in which the interimediate 
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field winding 19 is brought in circlzii. This 
pitches both drive units 
eSOaCe 
Further movement of the arm 38 raintains 

the drive unit B in circuit to continue the 
reproduction without break or interraption, 
but establishes another circuit for driya, unit 
Ain which the low impedance field wiriding 
of the drive unit A in brought in circuit. 
This pitches the drive unit Ato a high Feso 

and B to a zinedium 
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nance and maintains the drive unit B at a 
medium resonance. 

It will be seen from Fig. 3 illustrating a 
rear view of the selective switch shown in 
Fig. 2 that the two endmost live contacts 
of series A", which as will appear from Fig. 
2 are contacts a' and a, are electrically con 
nected together. Consequently when the 
movable contact A is in contact with either 
of these two endmost live contacts a' and a', 
the same circuit to the drive unit A is closed 
through the wires 2 and 24, as will be appar 
ent from Fig. 3. For instance from Fig. 2, 
it will be seen that while contacts B and b 
are connected as shown, contact A and a 
are connected, but as contacts a' and a are 
electrically connected Sg: 3), the circuit is 
the same as if the movable contact A were in 
physical contact with the contact A. 

it will be noted that in the operation of the 
selective switch T, to change from one point 
to another the circuits of the drive units A 
and B are alternately broken, and that at no 
time is there any break in the reproduction, 
because while the switch is changing one of 
the drive units from one pitch resonance to 
another, the circuit of the other of the drive. 
units is maintained unbroken. 
In the example shown in which the drive 

units are each provided with three field wind 
ings of differentiumpedances, six combinations 
are obtainable to effect six different tonal 
changes in the reproduction by the selective 
switch T. As each of these combinations 
can be again changed by the reversing switch 
S, a total of twelve different tonal change is 
available in the example shown. 
While I have disclosed one example of the 

system, the pitch of the resonance of the two 
drive units or impulse responsive devices may 
be changed in any known manner other than 
by different or tapped field windings, as for 
instance by fixed or variable condensers, and 
the units or impulse responsive devices selec 
tively brought into various combinations as 
by a selective switch such for instance as 
herein described. 
Having thus described one example of the 

invention, what I claim as new and desire 
to secure by Letters Patent of the United 
States is: 

1. A drive system for radio loud speaker 
diaphragms and the like including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of differ 
ent impedances, a source of pulsating electric 
current, an electrical circuit, a selective 
switch including two series of switch contacts, 
one series of said contacts for each actuating 
unit and for electrical connection with the 
plurality of field windings of each actuating 
unit, and a reversing switch in electrical cir 
cuit with one of the actuating units and dis 
posed electrically between the source of pull 
sating current and the selective switch, where 
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by the direction of flow of pulsating current 
through the field windings of one unit may be 
reversed with respect to the direction of flow 
of the pulsating current through the field 
windings of the other of the actuating units. 

2. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of differ 
ent impedances, a source of pulsating electric 
current, an electrical circuit, a selective switch 
including two series of switch contacts for 
electrical connection with the plurality of 
field windings of the actuating units, where 
by any one of the field windings of one actu 
ating unit may be connected in circuit with 
anyone of the field windings of the other 
actuating unit, and a reversing switch in 
electrical circuit with one of the actuating 
units, whereby the direction of flow of pull 
sating current through the field windings of 
one unit may be reveresed with respect to 
the direction of flow of pulsating current 
through the field windings of the other of the 
actuating units. 

3. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of differ 
ent impedances, a source of pulsating electric 
current, an electric circuit, a selective switch 
including two series of switch contacts for 
electrical connection with the plurality of 
field windings of the actuating units, whereby 
any one of the field windings of one actuating 
unit may be connected in circuit with any one 
of the field windings of the other actuating 
unit. w 

4. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of differ 
ent impedances, an electrical circuit, a selec 
tive switch including two series of switch con 
tacts for electrical connection with the plu 
rality of field windings of the actuating units, 
whereby any one of the field windings of one 
actuating unit may be connected in circuit 
with any one of the field windings of the other 
actuating unit. 

5. A drive system for radio loud speakers 
and the like including two diaphragm actuat 
ing units, and including means for imparting 
to each of the two units a plurality of differ 
ent pitch resonances, an electrical circuit and 
a selective switch including means for elec trically connecting in the circuit any one of 
the plurality of different pitch resonance im 
parting means for one unit and any one of the 
plurality of different pitch resonance im 
parting means for the other unit, whereby the 
sound reproduced by each of the two units 
may have the same pitch resonance, or the 
sound reproduced by one unit may have a 
high pitch resonance and the sound jointly re 
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produced by the other unit may have a low 
8. pitch resonance. 
6. A drive system for radio loud speakers 

and the like, including two diaphragm actuat 
ing units, an electrical circuit, means for im 
parting to each of the two units a plurality of 
different pitch resonances, and a selective 
switch for selectively connecting the two units 
in the circuit to impart to each of them the 
same pitch resonance, or to impart to one of 
them a certain pitch resonance and to the 
other of them a different pitch resonance. 

7. A drive system for radio loud speakers 
and the like including two diaphragm actuat 
ing units, an electrical circuit, means for im 
parting to each of the two units a plurality of 
different pitch resonances, and means for se 
lectively connecting the two units in the cir 
cuit to impart to each of them the same or 
different pitch resonances. 

8. A drive system for radio loudspeakers 
and the like, including two pulsating current 
impulse responsive devices, an electrical cir. 
cuit, means for imparting to each of the two impulse responsive devices a plurality of dif. 
ferent pitch resonances, and means for selec 
tively connecting the two impulse responsive 
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devices to impart to each of them the same or 
different pitch resonance. 

9. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings, of differ 
ent impedances, an electrical circuit, a selec 
tive switch including two series of switch con 
tacts, one series of said contacts for each ac 
tuating unit and for electrical connection with 
the plurality of field windings of each actuat 
ing unit, switch contacts movable over both 
Series of switch contacts to selectively engage 
a contact of each series of switch contacts to 
bring any one of the field windings of one 
unit, and any one of the field windings of the 
other unit in the electrical circuit, and a re 
versing switch in electrical circuit with one 
of the actuating units, whereby the direction p 
of flow of the current through the selected 
field winding of one unit may be reversed 
"with respect to the direction of flow of the 
current through the selected field winding of 
the other of the actuating units. 

10. A device system for radio loudspeaker 
(iiaphragms and the like, including two dia 
phicagm actuating units, each of which in 
cludes a plurality of field windings of differ 
ent impedances, an electrical circuit, and a se 
lective switch including two series of switch 
Contacts, one series for each actuating unit 
and for electrical connection with the plu 
rality of field windings of each actuating 
unit, switch contacts movable over both se. 
ries of switch contacts to selectively engage 
a contact of each series of switch contacts to 
bring any one of the field windings of one 

S 

unit and any one of the field windings of the 
other unit in the electrical circuit. 

11. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of dif 
ferent impedances, an electrical circuit, and 
a selective switch including two series of 
Switch contacts, one series for each actuating 
unit, the contacts of each series being oppo 
site to one another, a switch contact movable 
over both series of switch contacts to selec 
tively engage opposite switch contacts of 
each series to bring any one of the field wind 
ings of both units in the electrical circuit, 
and a reversing switch in circuit with one 
of the units to reverse the direction of flow 
of current to one unit with respect to the 
other unit. - 

12. A drive system for radio loud speaker 
diaphragms and the like including two dia 
phragm actuating units, each of which in 
cludes a plurality of field windings of dif 
ferent impedances, an electrical circuit, and a 
selective switch including two series of 
switch contacts, one series for each actuat 
ing unit, the contacts of each series being 
opposite to one another, switch contacts mov 
able over both series of switch contacts to 
Selectively engage opposite switch contacts 
of each series to bring any one of the field 
windings of both units in the electrical cir 
cuit. 

13. A drive system for radio loud speaker 
diaphragms and the like, including two dia 
phragm actuating units and means for im 
parting to each of the units a plurality of 
different pitch resonances, an electrical cir 
cuit, a selective switch including two series 
of switch contacts, the contacts of each series 
being opposite to one another, a switch con 
tact movable over both series of switch con 
tacts to selectively engage opposite switch 
contacts of each series to connect one of the 
plurality of different pitch resonance im 
arting means of one unit, and one of the plu 

rality of different, pitch resonance impart: 
ing means of the other unit in the circuit and 
means for reversing the direction of flow of 
current to one unit with respect to the direc 
tion of flow of current, to the other unit. 

14. A drive system for radio ioud speaker 
diaphragms and the like, including two dia 
phragm actuating units and means for im 
parting to each of the Anits s, plurality of 
different pitch resonances, an electrical cir 
cuit, a selective switch including two series 
of switch contacts, the c3a;acts of each series 
being opposite & C her, and switch 
contacts movable over both series of contacts 
to seiectively engage oposite switch contacts 
of each series to connect one of the plurality 
of different pitch resonance imparting means 
of one unit and one of the plurality of dif 
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ferent pitch resonance imparting means of 
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the other unit in the circuit. 
15. A drive system for radio loud speaker 

diaphragms the like, including two dia 
phragm actuating units, an electrical cir 
cuit, the units including a plurality of field 
windings of different impedances, a selective 
switch including a series of switch contacts 
for each unit, each series of contacts in 
cluding a live contact for electrical connec 
tion with each of the plurality of field wind 
ings, and also including in alternate ar 
rangement with the live contacts a plurality 
of dead contacts, the live contacts of one 
series being diametrically opposite the dead 
contacts of the other series, an arm havin 
contacts movable over each series of contacts, 
the movable contacts being of a width to 
engage a live and a dead contact of each 
series to selectively connect any field wind 
ing of one unit and any field winding of the 
other unit in the circuit, the herein recited 
arrangement of switch contacts insuring 
the holding of a field winding of one unit in 
the circuit when the connection is broken to 
a field winding of the other unit as the mov 
able contacts are selectively moved, to the 
end that the different field windings of the 
two units may be selectively connected and 
disconnected in the circuit without inter 
ruption or break in the sound reproduction, 
and means for reversing the direction of flow 
of the current to one of the units with re 
spect to the direction of flow of the current 
to the other of the units. 

16. A drive system for radio loud speaker 
diaphragms and the like, including two 
diaphragm actuating units, an electrical cir 
cuit, the units including a plurality of field 
windings of different impedances, a selec 
tive switch including a series of switch con 
tacts for each unit, each series of contacts 
including a live contact for electrical con 
nection with each of different field windings 
and also including in alternate arrangement 
with the live contacts a plurality of dead 
contacts, the live contacts of one series being 
diametrically opposite the dead contacts of 
the other series, an arm having contacts 
movable over each series of contacts, the mov 
able contacts being of a width to engage a live 
and a dead contact of each series to selective 
ly connect any field winding of one unit and 
any field winding of the other unit in the cir: 
cuit, the herein recited arrangement of 
switch contacts insuring the holding of a 
field winding of one unit in the circuit when 
connection is broken to a field winding of 
the other unit, as the movable contacts are 
selectively moved, to the end that the differ 
ent field windings of the two units may be 
selectively connected and disconnected in the 
circuit without interruption or break in the 
sound reproduction. 

17. A drive system for radio loud speaker 
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diaphragms and the like, including two dia 
phragm actuating units, an electrical circuit, 
each unit including a plurality of field wind 
ings of different impedances, a selective 
switch including a series of switch contacts 
for each unit, each series of contacts includ 
ing an upstanding live contact for electrical 
connection with each of the different field 
windings, and also including in alternatear 
rangement with the live contacts, a plurality 
of upstanding dead contacts, an arm having 
contacts movable over each series of contacts, 
the movable contacts being of a width to 
engage a live and a dead contact of each 
series to selectively connect any field wind 

g ing of one unit and any field winding of the 
other unit in the circuit, one of the movable 
contacts being.V shaped to drop in between 
a live and a dead contact of one series to 
prevent casual movement of the movable 
contacts. 

18. A drive system for radio loud speaker 
diaphragms and the like including two di 
aphragm actuating units, an electrical cir 
cuit, each unit including a plurality of field 
windings of different impedances, a selective 
switch in electrical connection with the dif 
ferent field windings of both units, the selec 
tive switch including means for selectively 
connecting any field winding of one unit and 
any field winding of the other unit in the cir 
cuit without simultaneously breaking the cir 
cuit through the field windings of both units, 
and means for reversing the direction of flow 
of current to one unit with respect to the di 
rection of flow of current to the other unit. 

19. A drive system for radio loud speaker 
diaphragms and the like including two di 
aphragm actuating units, an electrical cir 
cuit, each unit including a plurality of field 
windings of different impedances, a selective 
switch in electrical connection with the dif 
ferent field windings of both units, the selec 
tive switch including means for selectively 
connecting any field winding of one unit and 
any field winding of the other unit in the cir 
cuit without simultaneously breaking the cir 
cuit through the field Wi of both units. 

20. A drive system for radio loud speaker 
diaphragms and the like, including two di 
aphragm actuating units, an electrical cir 
cuit, the system including means for impart 
ing to each of the units a plurality of different 
pitch resonances, a selective switch for elec 
trical connection with the means for impart 
ing to each unit a plurality of different pitch 
resonances, the selective switch including 
means for selectively connecting in the circuit 
any one of the plurality of different pitch 
resonance imparting means for one of the 
units and any one of the plurality of different 
pitch resonance imparting means for the 
other of the units without simultaneously 
breaking the circuit through the resonance 
pitching means of both units, and means for 
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reversing the direction of flow of current 
through the resonance pitching means of one 
of the units. 

21. A drive system for radio loudspeakers 
diaphragms and the like, including two di 
EE actuating units, an electrical cir e system including means for impart 

ing to each of the units a plurality of differ 
ent pitch resonances, a selective switch for 
electrical connection with the means for im 
parting to each of the units a plurality of dif 
ferent pitch resonances, the selective switch 
including means for selectively connecting in 
the circuit any one of the plurality of differ 
ent pitch resonance imparting means for one 
of the units and any one of the plurality of 
different pitch resonance imparting means 
for the other of the units without simulta 
neously breaking the circuit through the reso 
nance pitching means of both units. 

22. A drive system for radio loud speaker 
diaphragms and the like, including two di 
aphragm actuating units, an electrical cir 
cuit, the system including means for impart 
ing to each of the units a plurality of differ 
ent pitch resonances, means for electrical 
connection with the means for imparting to 
each of the units a plurality of different pitch 
resonances and including means for selec 
tively connecting in the circuit any one of the 
plurality of different pitch resonance impart 
ing means for one of the units and any one of 
the plurality of different pitch resonance 
imparting means for the other of the units 
and for maintaining one of the plurality of 
different pitch resonance imparting means 
for one of the units in the circuit, while the 
circuit is broken through a pitch resonance 
imparting means for the other unit. 

23. A drive system for radio loud speakers 
and the like including a plurality of pulsat 
ing current impulse responsive devices, an 
electrical circuit, the system including means 
for imparting to any of the impulse respon 
sive devices a plurality of different pitch 
resonances and including means for selec 
tively connecting in the circuit any one of the 
plurality of different pitch resonance im 
parting means for a part of the impulse re 
sponsive devices and any one of the plurality 
of different pitch resonance imparting means 
for another part of the impulse responsive 
devices and for maintaining one of the plu 
rality of different pitch resonance imparting 
means for one of the impulse responsive de 
vices in the circuit while the circuit is broken 
through the pitch resonance imparting means 
of part of the plurality of impulse respon 
sive devices, and means for reversing the di 
rection of flow of current to a part of the im 
pulse responsive devices. 

24. A driye system for radio loud speakers 
and the like, including a plurality of pulsat 
ing current impulse responsive devices, an 
electrical circuit, the system including means 
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for imparting to any of the impulse respon 
sive devices a plurality of different pitch reso 
nances and including means for selectively 
connecting in the circuit one of the plurality 
of different pitch resonance imparting means 
for a part of the impulse responsive devices 
and one of the plurality of different pitch 
resonance imparting means for another part 
of the impulse response devices and for main 
taining one of the plurality of different pitch 
resonance imparting means for one of theim 
pulse responsive devices in the circuit while 
the circuit is broken through the pitch reso 
nance imparting means of part of the impulse 
responsive devices. 

25. A drive system for radio loudspeakers 
and the like, including a plurality of pull 
sating current impulse responsive devices, an 
electrical circuit, the system including means 
for imparting to one of the plurality of im 
ulse responsive devices a plurality of dif 
erent pitch resonances and means for con 
necting in the circuit any one of the plurality 
of different pitch resonance imparting means 
of one of the impulse responsive devices with 
another of the impulse responsive devices. 

26. A drive system for radio loud speak ers or the like, including a plurality of pull 
sating current impulse responsive devices, 
an electrical circuit, the system including 
means for imparting to one of the plurality of 
impulse responsive devices a plurality of dif 
ferent pitch resonances, means for connect 
ing in the circuit any of the plurality of dif 
ferent pitch resonance imparting means of 
one of the impulse responsive devices with 
another of the impulse responsive devices, 
and means in the circuit for reversing the di 
rection of flow of pulsating current to a part 
of the impulse responsive devices. 
In testimony whereof I affix my signature. 

CHARLES HUGHDUFFY. 
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