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3 Claims. _(Cl. 179-1) 
. One particular embodiment of my invention 

is shown and described in my application for 
Letters Patent Serial No. 190,153, ?led May 10, 
1927, now Patent No. 1,789,700, granted Jan. 20, 
1931, of which this is a division. 
My invention relates to apparatus and meth 

ods for reproducing clearly and without distor 
tion music, speech and other sounds received by 
radio, and from phonograph records, from'rec 
ords or films, or in any other manner, and re 
lates more particularly to receiving the sounds 
on a. plurality of receiving and reproducing de 
vices, each adapted to a range or band of audio 
frequencies, and combining the sounds so re 
ceived. 
Diaphragms, horns, cones and other reproduc 

ing devices are, in general, adapted to reproduce 
best sounds of a particular frequency or of a lim 
ited range of frequencies, and sounds falling out 
side such a range of frequencies are either not 
reproduced ‘at all or are inadequately reproduced, 
and received speech and music are therefore dis 
torted. 

I have found that by using a plurality of sound 
reproducing devices, especially in connection with 
corresponding receiving'circuits, I can reproduce 
speech, music or any other sounds, covering any 
desired range of frequencies, with entire ?delity. 
In the accompanying drawings I have shown, 

in diagrammatic form, embodiments of my in 
ventions. ' 

Fig. 1 shows a radio receiving set having a 
plurality of audio-frequency'circuits in parallel, 
each circuit having a corresponding loud speaker. 

Fig. 2 shows a phonograph, such, for instance, 
as is employed in the so-called “vitaphone”, ar 
ranged for reproducing with a plurality of cir 
cuits with loud speakers in parallel. ‘ 

Figure 3 gives a front view and Figure 4 gives a 
side view of a double diaphragm with a plurality 
of speaker units. 
In Fig. l, J is an antenna, connected through 

the condenser C and the primary coil of radio 
frequency transformer M to ground G. V and V1 
are vacuum tubes; each containing a ?lament, 
a grid and a plate, as shown, in the radio fre 
quency amplifying stages of the receiving set, 
and M1 and M2 are radio frequency transformers. 
V2, V3 and V4 are detector vacuum tubes, and V5, 
V5, V1, V8, V9 and V10 are vacuum tubes in the 
audio frequency amplifying stages of the set. T, _ 
T1, T2, T“, T4 and T5 are audio frequency trans 
formers. T and '1‘3 contain considerable iron 
and-possess high impedance and are adapted to 
pass a band of low frequency audio vibrations, 

‘I’! and '1'‘ contain less iron and possess less im 
pedance and are adapted to pass a band of in 
termediate frequency audio vibrations. T2 and 
'1‘5 contain only a. small amount of iron and pos 
sess the least impedance, and are adapted to 5 
pass a band of high frequency audio vibrations. 
S, S1 and S2 are loud speakers, S being tuned 
to a low frequency band of audio vibrations, S1 
being tuned to an intermediate frequency band 
of audio vibrations, and S2 being tuned to a high 
frequency band of audiovibrations, and these 
loud speakers are connected, respectively, to the 
corresponding audio frequency circuits, as shown. 

C1, C2 and C3 are variable condensers; C4, C5, 
C6 and C" are ?xed condensers; ,R, R1, R5, R6 
and R." are variable resistances; R2, R1 and R4 
are resistances; and L is a grid leak. The ?la 
ment battery terminals are shown at A~ and 
A+; and the plate battery terminals at B- and 
B+v and B+90 v. 

In this diagram three parallel circuits are 
shown, but two, four or more parallel circuits 
can be used where circumstances make it de 
sirable. Also, the main circuit can be split or 
sub-divided at any point desirable to meet dif 
ferent conditions. For example, the main cir 
cuit can be divided after the last audio stage and 
through the speakers only, or between the first 
and second audio stages, or between the detector 
tubes and the ?rst audio stage, or at some other 
point, the division even reaching back one or 
two stages into the radio frequency stages. 

Fig. 2 shows the application of my system to 
reproducing music, speech and other sounds from 
a vitaphone or phonograph record with an elec 
tric, pickup. D represents a phonograph record, 
E an electric pickup, andT6 an audio frequency 
transformer. Connected to the secondary of this 
transformer there are three circuits in parallel, 
‘each with appropriate ?ltering and amplifying 

- apparatus as indicated. Corresponding loud 
speakers, S3, S4 and S5 are connected with the 
respective circuits. The upper circuit in this ?g 
ure is designed to pass a band of audio frequen 
cies of relatively high pitch and the speaker S3 
is tuned so asto respond to this same high fre 
quency band.' The middle circuit is designed to 
pass an intermediate band of audio frequencies 
and the loud speaker S4 is correspondingly tuned. 
The lower circuit is designed to pass a band of 
frequencies of deeper pitch and the loud speaker 
S5 is constructedto reproduce these lower tones 
most effectually. ' 
The number of circuits and corresponding loud 
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upon the circumstances of each case, and the 
type of circuit, the number of ?lters and ampli-e 
?ers, and the kind of loud speakers may be va 
ried. For instance, the audio circuits shown in 

5 Fig. 1 may be used. ' 

In the practice of my invention with the sys 
tem of sound reproducers, any suitable form of 
electric pickup may be employed, and the cur 
rents therefrom may be ampli?ed before reach 

10 ing . the transformer or the multiple circuits. 
When phonographs are used without an electric 
pickup, the sound waves from the needle dia 
phragm or other mechanical pickup should be 
converted into electric currents through micro 

15 phones or otherwise, unless the sound waves are 
led directly to a plurality of variously tuned loud 
speakers. My method and apparatus can also 
be applied to systems where the sound record is 
on a ?lm, with or without phonographs. 

20 In Figs. 3 and 4 of my original application, H 
and H1 are diaphragms, supported in a frame F, 
and connected by a sound post P. Speaker units 
are attached to diaphragm H at 0, O1, 02 and 
03. With thej-sound post and the speaker units 

25 as shown, the diaphragm H is divided up into 
unequal areas having different natural frequen 
cies, each area, by means of its corresponding 
speaker unit, being connected to a corresponding 
amplifying circuit of approximately the same fre 

30 quency. The sound post P will then transmit 
the waves which are the resultant of vibrations 
of all the areas of H to the second diaphragm 
H1, which will further amplify the sounds, and 
will modify their quality according to its dimen 

35 sions and the material of which it is composed. 
These diaphragms can be made of any suitable‘ 
material and of any appropriate shape, depend 
ing upon the circumstances of each case. There 
can also be attached to one or'both of these 
diaphragms gongs or other shapes of resonant 
material to modify its, or their, quality further, 
or weights or mutes can be used for the same 
purpose. These diaphragms can be employed in 
my system instead of several separate loud speak 
ers.‘ _ 

In the embodiments of my invention shown in 
the ?gures, each of the parallel circuits is broad 
ly tuned to a band of frequencies, or has ?lters 
which pass such a band of frequencies, and the 
corresponding loud speaker is broadly tuned to 
the same band of frequencies. The'loud speak 
ers operate simultaneously, so that their com 
bined output reproduces the whole range of audio 
frequencies received at a station, or produced on 
a phonograph, or otherwise, with equal clearness 
and intensity. Theyv may be made of various 
materials to impart the desired true quality or 
color. The number of parallel circuits and loud 
speakers can.be varied to suit circumstances, and 
the closeness of their tuning can be varied; gen 
erally speaking, the tuning bands will be narrow 
er, the greater the number of circuits and loud 
speakers. 
The tuning of the circuits can be accomplished 

in any suitable manner, by the use of impedances, 
inductances, capacitances and resistances. 
Where transformer coupling is employed, the 
transformers in each circuit may be‘ so designed 
as to pass most readily the band of frequencies 
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for which that circuit is tuned, and where other 
methods of coupling are employed, they should 
be so designed as to assist in the selectivity of 
the circuits. As many stages of ampli?cation 
as desired may be employed, and in some cases 
it may be preferable to use no ampli?cation. 
The loud speakers are so designed that each 

one will reproduce best the range of frequencies 
corresponding to the circuit with which it is con 
nected. The speakers may be of different types, 
sizes and materials, or all of‘the‘same general 
type, depending upon the sounds which it is def 

, ' ,, sired to reproduce, and, upon other ClI'CllIIlStdI'lCGS‘ 
. of each case. \ ‘ ‘ 

In arrangements‘ such as shown in Fig. 1, as 
many stages of ampli?cation as desired may be 
used, and each stage may be tuned, or have 
?lters, and any suitable kind of coupling may be 
employed. In arrangements such as shown in 
Fig. 2, the transformer between the record cir 
cuit and the parallel audio stages maybe omit 
ted, and all but one of the ?lters or other tun 
ing devices in each circuit may be omitted, and 
inlgeneral I do not con?ne myself to the exact 
constructions shown in the-drawings and de 
scribed herein, but what I claim as my invention 
and desire to secure by United States Letters 
Patent is: 

1. A sound reproducing system, having a plu 
rality of circuits in parallel each constituting a 
split up from the main circuit- each derived from 
said main circuit by a sub-division of the de 
tector-plate circuit and each of the derived. par 
allel circuits having characteristics covering a 
range of audio-frequency separate from the 
other circuit, each circuit comprising ?lters ?rst 
diifering from each other con?ning each circuit 
to a predetermined frequency band, and each cir 
cuit thereafter having audio-frequency .trans 
formers of di?erent characteristics in each of 
the circuits. _ y ' 

2. In a sound reproducing system, a source of 
radio frequency, a plurality of loud speakers each 
clearly responsive to different frequency bands, 
a separate audio-frequency circuit connected 
with each‘ of said loud speakers, said individual 
separated circuits each derived from a main cir 
cuit by a sub-division of the detector-plate cir 
cuit, a plurality of audio-frequency transform 
ers or ampli?ers having different characteristics 
for each band and each group speci?cally suited 
to the particular range of frequencies in the band 
for which its loud speaker is attuned. - , 

3. A sound reproducing system comprising a 
plurality of independent circuits each for a sepa 
rate band of audio-frequency vibrations, a main 
delivery circuit divided into a plurality of cir 
cuits derived from said main delivery circuit by 
a sub-division of the detector-plate in said cir 
cuit and each covering a range or band leading 
first to a separate ?lter for each of the inde 
pendent circuits, said independent circuits each 
having in order a plurality of amplifying trans 
formers different in characteristics respectively 
for the different circuits, and connected to a 
loud speaker adapted to emit audible funda 
mental tones and overtones. - 

' JOHN I". ENGLE. 
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