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It has been found that in radio sets, or other 
reproducing devices employing loud speakers, 
somewhat improved acoustic results may be se 
cured by the employment of more than one loud 

There has been some commercial de 
velopment in equipping radio sets of the most ex 

This develop 
ment should not be confused with prior sugges 
tions relative to the use of a plurality of speakers 
which have essentially markedly different char 
acteristics. Thus where speakers do not have 
relatively ilat curves representingt reproducing 
characteristics, but reproduce at most only a lim 
ited band of audio frequencies with entire satis 
faction, it has been proposed to couple together, 
say, aspeaker whichis relatively inadequate to 
»reproduce high frequencies with a speaker which 
is relatively inadequate to reproduce low fre 
quencies, so as to secure through the combined 
action of both speakers a somewhat more ade 
quate reproduction of all frequencies. This ex 
pedient need not be employed with modern speak 
ers which, when correctly made, reproduce quite 
satisfactorily the entire range of audio frequen 
c1es. Y 

Nevertheless it has been found that improved 
results may be secured by using two speakers, 
the characteristics of which are as nearly the 
same as can be secured by identical design and 
construction methods. Some of the reasons why 
»this is true are known. Others apparently are 
not «entirely clear. For example, modern speak 
ers usually have a certain resonance in the rela 
tively low frequency range, say, around 90 to 100 

' vibrations per second. Speakers made to an iden 
tical design under the same manufacturing con 
ditions will vary slightly as to the exact frequen 
cy of resonance. Hence when two speakers are 
combined, it is believed that a common curve rep 
resentative of their combined reproduction, ex 
hibits much less marked a resonance characteris 
tic in the neighborhood of their individual points 
of resonance. Other effects apparently have to 
do with interference wave patterns. Some dif 
ñculty has attended attempts to use two speakers 
heretofore, and the results have not been all that 
'could be desired. 

Y The generalr object of ourinvention is to im 
prove the acoustic results of the use of more than 
one speaker, and to eliminate the diiliculties here 
tofore attendant upon such use. 

It is a speciñc object of our invention to em 
ploy .a construction providing a distinct and-pleas 
ing bi'naural effect, that is, a sensation of the 
sounds produced, in both ears of the listener. An 
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other object of our invention is so to couple a plu 
rality of Aspeakers to an electric circuit to drive 
the same, as to secure an enhanced and a more 
pleasant reproduction. Still another object of 
our invention is to employ a plurality of speakers 
in such a Way as to neutralize hum. Still an 
other object of our invention is to employ a re 
producing device or devices in such a way as to 
avoid the so-called microphonic effect hereinafter 
to be discussed. 
These and other objects of our invention which 

will be setforth hereinafter, or will be apparent 
to one skilled in the art upon reading these speci 
iications, we accomplish by that certain construc 
tion and arrangement of parts of which we shall 
now describe a preferred embodiment, reference 
being had tothe accompanying drawing, wherein: 

Figure 1 is a horizontal section of a radio 
cabinet and associated devices embodying our 
invention. ' 

Fig. 2 is a front elevation of the same. 
Fig. 3 is a diagram of the speaker energizing 

circuits. 
In theV specific embodiment of our invention 

which We will describe herein for purposes of 
illustration, we employ a radio cabinet of the 
table model type and of box form. It will be 
understood that our invention is not restricted 
to this, and that the principles thereof may be 
employed in other types of radio cabinets, 
whether designed for table use or Whether of the 
so-called console type. We prefer to embody our 
invention in a cabinet which is of considerable 
length or breadth in some dimension, since for 
kthe securing of our effects we prefer so to mount 
rthe loud speakers as to send the sound out of the 
sides or ends of the cabinet, and we also prefer 
.to increase the binaural effect by having as great 
a distance between the vibrating parts of the 
lspeakers as is practicable. We have assumed for 
purposes of our illustrative disclosure herein, the 
assumption being based upon modern practices 
andV market demands, that the operating parts 
of the radio set and the loud speakers will be 
mounted in a single enclosing casing or cabinet. 
We have shown inFigs. 1 and 2 a radio cabinet 

of box form having a base I, a top 2, a front 
panel 3, and end members 4 and 5. The end 
members may be provided with the usual orna 
mental grilles vlla and 5a, covered on the inside, 
if desired, With cloth. Behind each of these 
grilles we mount loud speakers indicated gener 
ally at 6 and 1. A specific, description of these 
speakers is »not necessary, since the exact type or 
Àcharacter of reproducing devices is not a limita 
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2 
tion upon our invention.V We prefer, of course, to 
use dynamic speakers since these have, in the 
present state of loud speaker development, some 
what better reproducing characteristics thanthe 
other common types of acoustic units. It will be 
noted, however, in Figs. 1 and 2 that these repro 
ducers point in opposite directions and are ef 
fectively located at the ends of the cabinet. They 
are also spaced from each other >an appreciable 
distance to increase the binaural effect. The 
portions of the end members 5 and 5 adjacent the 
grilles serve as part of the baiiies. 

since it is the practice toleave the rear> portion 
of radio cabinets open, we prefer to provide back 
portions 8 and 9 as shown in Fig. l, which ex~ 
tend inwardly from the side members 4 and 5, 
and serve as additional baíi‘les. The purpose of 
baiñing members is, of course, to increase the 
power and clarity of reproduction by preventing 
to a considerable extent the"mutua1 interfer` 
ence of sound waves emittedl both forwardly ̀ and 
rearwardly by the cones of the speakers. 

Since the speakers are 'so positioned as to 
emit sounds traveling in effectively opposite direc 
tions, the binaural eñect is greatly increased by 
this fact, and a much more effectivesound wave 
pattern is produced-in a hall or chamber in which 
listeners are located, than otherwise. Nothing 
like the same effect is produced by causing loud 
speakers substantially spaced, or not, to emit 
sound waves in the same direction. However, we 
have made still another discovery in connection 
with the employment of spaced loud speakers op 
positely disposed, which is that in order to secure 
the most pleasant sound reproduction the dia 
phragms of these speakers must continuously 
move simultaneously in opposite directions, An 
other way of saying this is that the'diaphragms of 
the speakers must move together with respect 
to the ‘ speaker construction. Í VWhen the dia 
phragm of the speaker 6 is moving forwardly 
with respect to the chassis thereof, >the diaphragm 
of speaker? will preferably be moving forwardly 
with respect to the chassis of that speaker. This 
obviously results in a simultaneously opposite 
movement in space of the speaker diaphragms as 
respects each other. This appears to give a highly 
advantageous sound pattern in the room in which 
the radio set is located,_and produces a markedly 
truer and more brilliant reproduction.- . y ' ' 

`Again the-plural speaker arrangement charac 
teristic ofV our invention'appears‘to have a marked 
eifect -upon the elimination of hum. YWhether 
this effect is purely' acoustic, or whetherit in 
volves other factors, we do not know; but we have 
found that not onlyA is the hum markedly de 
creased when the deviceislistened to from a dis-Y 
tance, but also at exceedingly close range. _With 
a radio- receiving and amplifying device having 
appreciable hum characteristics it will be noticed 
that when both' speakers are in operation, the 
hum practically ceases to be apparent, even when 
the ear is placed close to the grille behind which 
one of the speakers islocated, even'though under 
AtheseV circumstances~ the other speaker will clear 
ly have rnuch less effect upon the ear.Y If, how' 
ever,Y the other 'speaker vbe disconnected, there 
will be a noticeable increasel in the apparent hum. 
This effect seems V'dependent upon the arrange 
ment of speakers characteristic of our invention. 

Particularly in superhetrodyne radio receivers 
trouble’ has, under certain circumstances, been 
Yexperienced with what is known as micropho 
nism. This is dueto the bodily vibration in ac 

The front' 
Y panel 3 serves as another bañingmember, and 

2,002,390 
cordance with sound waves impinging thereon of 
some current carrying member in the set which 
is adapted to vary the characteristics of an elec 
tric circuit. Michrophonism is now relatively 
seldom experienced with tubes due to the vibra 
tion of the elements thereof. Trouble is some 
times had, however, with the vibration of such 
elements as the plates of the variable condenser 
rotors, which frequently have a natural period 
in the neighborhood of two to three hundred 
cycles. Where condenser plates are made of vi 
bratile substances they are sometimes set in mo 
tion bodily in response to sound waves of the 
proper frequency, developed'by the loud speaker 
or speakers, impinging upon the condenser plates. 
When so set in motion, such plates act as con 
denser microphones, and since the condensers are 
ordinarily carrying radio frequency currents, the 
vibrations aforesaid will serve to modulate these 
currents producing undesirable noises in the loud 
speaker. ' ' ' . " ‘É 

We have shown in Fig. l a centrally located 
condenser or condenser gang IEB, controlled by 
the usual knob Il, preferably by means of some 
micro-or-.vernier drive not shown. It will be seen 
in Fig. l that the condenser gang is not. onlycen 
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trally located between the two speakers, but also „ 
that the plates thereof extend generally "in adi 
rection parallel to a line drawn between the two 
speakers. In this arrangement not only are 
sound waves developed by the speakers broken up 
to" some extent by the various instrumentalities 
of the radio set, such as transformers .I2V and I3 
and tubes Eiland l5, but also the condenser gang 
IS, being centrally located between the speakers, 
is at a natural node created by the interference 
of the sound waves developed by veach speaker.y 
Moreover, it Ywill be noticed that as respects the 
sound Waves developed by any speaker, the plates 
of the condenser> gang i0 are in such position as 
to lie parallel with the direction of vibration and 
travel of said waves. Hencethe sound waves do 
not tend to cause transverse vibrations of the 
plates of the condenser; VSince it is difñcult as 
well as expensive to shield a condenser or con 
denser gang acoustically, our invention provides 
a novel and convenient way of eliminating mi 
crophonism. ' i 

It will be clear not only that the type of cabinet 
employed by us is not a limitation upon `the 
broader aspects of our invention, but also that 
our invention may be appliedto other devicesV 
than a radio set.v In general,V it will beffound 
of value and utility in its broader aspect in'any 
type of device in which electrical pulsations are 
to be transferred into sound. Modifications may 
be made in our invention without departing from 
the spirit thereof. ' V _ ; 

Having thus described our invention, what we 
claim as new and desire to secure by Letters Pat 
ent, isz- e I v ¿ I 

l. In a Vradio set, an elongated cabinet with 
sides of negligible responsiveness to wave im 
pulses, speakers of the cone type ¿located in the 
ends thereof and directed away from eachother 
in substantially opposite _directions and having 
sound openings in said ends, said speakers so con 
nected to a source of exciting current as to con 
currently emit sound waves in the opposite direc 
tions. ' ' ' ' " 

2. In a radio set, an elongated cabinet with 
sides of negligible'responsiveness to wave irn 
pulses, speakers of theconetype located in the 
ends thereof and directed away from each other 
in substantially opposite directions and having 
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2,002,390 
sound openings in said ends, said speakers so 
connected to a source of exciting current as to 
concurrently emit sound waves in the opposite 
directions, the length of said cabinet and its 
wave bailling properties being suiiìclent to create 
a binaural effect. 

3. In a radio set, a cabinet of elongated shape, 
having sides of negligible responsiveness to wave 
impulses and end members considerably spaced, 
speakers of the cone type located adjacent the 
ends of said cabinet and facing in substantially 
opposite directions and having sound openings 
directly from the respective speakers out through 
said end members to the exterior of the cabinet, 
the front portion of said cabinet being of sub 
stantial extent between said ends and substan 
tially continuous in structure, whereby said front 
portion is adapted to act as a. baffle, and battling 
members on the rear portion of said cabinet 
extending inwardly suiliciently from said end por 
tions to provide a battling eiîect. 

4. In a radio set, a cabinet of elongated shape, 
having sides of negligible responsiveness to wave 
impulses and end members considerably inter 
spaced, speakers of the cone type located adja 
cent the ends of said cabinet and facing in 
substantially opposite directions and having sound 
openings in said end members and the front 
portion of said cabinet being of substantial ex 
tent between said ends whereby it is adapted to 
act as a wave impulse baille, and baffling members 
on the rear portion of said cabinet extending in 
wardly sufliciently from the end portions to pro 
vide a wave impulse bailling eiïect, said speakers 
connected to a source of exciting current in in 
phase oppositely vibrating relationship. 

5. In a radio set, spaced loud speakers of the 
cone type directed substantially oppositely away 
from each other and connected to a source of 
exciting current so as to cause their respective 
cones to move simultaneously in opposite direc 
tions. 

6. In a reproducing device having a variable 
condenser, interspaced loud speakers oppositely 
directed, said condenser being located at a point 

3 
substantially midway between said loud speakers, 
the plates of said condenser extending in a plane 
substantially parallel with a line drawn between 
the eiïective centers of said loud speakers. 

7. In a reproducing device having a variable 
condenser, interspaced loud speakers oppositely 
directed, said condenser being located at a point 
substantially midway between said loud speakers, 
the plates of said condenser extending in a plane 
substantially parallel with a line drawn between 
the effective centers of said loud speakers, said 
loud speakers being connected to a source of 
exciting current so as to emit sound waves having 
initially opposite eiîective directions. 

8. In a radio set, the combination of a plurality 
of loud speakers oppositely directed and concur 
rently oppositely vibrating, and a condenser lo 
cated at a sound-nodal point between said loud 
speakers. 

9. In a radio set, the combination of a plurality 
of loud speakers oppositely directed and concur 
rently oppositely vibrating, and a condenser locat 
ed at a sound nodal point between said loud speak 
ers, the plates of said condenser being disposed in 
a plane substantially transverse to the direction of 
sound waves at said nodal point. 

10. In a sound reproducing device, a plurality of 
acoustic mechanisms of the cone type, said 
mechanisms being spaced by means of negligible 
responsiveness to wave impulses and substantially 
oppositely directed away from each other and 
connected to a source of exciting current so as to 
operate in in-phase oppositely vibrating relation 
ship. 

1l. In a sound reproducing device, a plurality 
of acoustic mechanisms of the cone type, said 
mechanisms being substantially oppositely di 
rected away from each other and spaced suin 
ciently distant from each other to produce a 
binaural effect, said mechanisms being connected 
to a source of exciting current so as to operate 
simultaneously in in-phase oppositely vibrating 
relationship. 

POWEL CROSLEY, Jn. 
HENRY GEST. 
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