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This invention relates to the transmission 
and reproduction of sound, and is particular 
ly applicable to “broadcasting' by wireless 
telephony. 
The main object of the invention is to pro 

vide means whereby a musical note or the 
like may be received with a suitable degree 
of “echo” or “background’ for pleasurable 
audition. 

It is well known that certain acoustical re 
flections add to the beauty of sound of mu 
sical instruments, but hitherto the provision 
of such acoustical reflections have been lim 
ited by practical considerations, and in prac 
tice it has been found very difficult to ob 
tain a pleasing degree of “echo” without it 
being excessive in Small buildings. 
In order to explain this invention, an ap 

proximate theory may be given of what is 
believed to occur when a sound is made in a 
room, and the said sound is listened to in 
that room. 

For reasons of simplicity, let it be sup 
posed that the room in which the sound is 
made consists of two infinite fiat planes, and 
that the source of sound and the listener are 
on the central plane axis, intermediate be 
tween those two said planes. If a sound be 
generated, part of it will strike the listener 
directly, while there will also be obtained 
from the two Walls a series of impulses foi 
lowing one another more or less rhythmi 
cally. 

In general, the ratio of the strength of 
the first echo to the originai sound will bear 
a direct relation to the distance of the source 
of Sound from the listener, and the distance 
of the plane Walls therefrom. The further 
away are the walls, the Weaker will be the 
first echo, and the second and succeeding 
echoes will have strengths whose ratio to one 
another is dependent upon the absorption 
factor and other constants of the walls. 
In a small room it is practically impossible 

to arrange a multiple source of sound, such 
as an orchestra, near to a listener, and as 
a result, the first echo is bound to be rela 
tively strong. Hence, in order that the total 
effect of all the echoes shall not be excessive 
and displeasing, it has been found in prac 

tice necessary to damp the Walls of the room, 
drapery being generally employed for this 
purpose. 
Such an arrangement, however, does not 

give the pleasing effect obtained when the 
Sounds of the Orchestra or singer are super 
imposed with great clearness upon a musical 
echo background, and we have found that 
prolonged echoes are desirable to obtain such 
a pleasing effect. It is, however, difficult to 
produce them without they be excessive in 
amplitude; for example, in an ordinally room 
a good effect can only be obtained if the 
room have a period of six or seven seconds, 
and if the source of sound be within two feet, 
of the listener. We have found that with 
any greater distance the combined sound be 
comes disagreeable. 

In broadcasting or gramophone recording, 
a microphone usually forms the listener. 
According to this invention means are pro 

vided for generating an echo or an artificial 
echo which is, in effect additive to the direct 
sound. Preferably also means are provided 
for regulating the degree to which the said 
echo or artificial echo is additive. 

In one way of carrying out the invention, 
the audition room consists of a heavily 
draped damped main room, communicating 
through a doorway with a very undamped or 
“echo' room, the source of sound being lo 
cated at a suitable place in the doorway, and 
the listener being in the damped room. We 
have found that the quantity of echo can 
can readily be controlled by altering the posi 
tion of the listener, but this method is not generally applicable. 

Alternatively, the two rooms may be ar 
ranged as in the previous method, and a 
microphone or other listener be situated in 
each room the source of sound being in the 
draped room. 
The electrical waves resulting from the 

sound impinging on the microphone in the 
undamped room are superimposed upon the 
waves resulting from the sound impinging 
upon the microphone in the damped room, 
and rheostats or the like are provided so that 
the amplitude or strength of the waves can be 
proportioned as desired. 
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A more complete understanding of the in 
vention will be had from the specification 
when read in connection with the attached 
drawings in which 

Fig. 1 is a diagrammatic view of one form 
of our invention. 

Fig. 2 is a modification of the form shown 
in Fig. 1 and 

Fig. 3 is a further modification of the in 
vention shown in Fig. 1. 

Referring to Figure 1, which shows a con 
struction generally applicable, 1 is an echo 
room containing a loud speaker 2 of good 
quality, the said loudspeaker being connected 
through amplifiers 3 to a microphone 4 placed 
by the side of a main microphone 5 in the 
main room 6 which is damped in the usual 
way. In the echo Foom is placed another 
microphone 7, arranged to receive the mini 
mum possible direct sound from the loud 
speaker but to receive the echo in this room, 
and currents from this said microphone are 
superimposed in the main microphone cir 
cuit, the strengths of the said currents being 
adjusted by means of shunt, or, as shown, 
series variable resistances 8. - 
We have found it possible, by these means, 

to produce an effect varying from small 
damped studios to vast halls, cathedrals and 
opera houses. 

In a modification, illustrated in Figure 2, 
only one microphone in the main audition 
room is employed, but such an arrangement 
necessitates the use of means to prevent re 
action effects or “singing round the circuit; 
such means may conveniently comprise a 
valve trap which is indicated diagrammati 
cally at 9. 
The echo chamber may be replaced by one 

or more long pipes, or by several pipes of dif 
ferent lengths. - 

Figure 3 illustrates a further modification, 
in which artificial echo effects are obtained 
by means of an iron bar or rod 1A, which re 
places the echo room of the previously illus 
trated constructions. The bar, which may be 
clamped at either or both ends, is impulsed 
by means of an electromagnetic or other de 
Vice 2A and its movement, causes variations in 
the electrical response of a second electro 
magnetic or other device 7A which is con 
nected to the main microphone circuit. 
In some cases long electrical circuits may 

be employed or a series of closed resonant cir 
cuits of appropriate pitch, or a series of tuned 
mechanical reeds, or, in general, any arrange 
ment which mechanically or electrically re 
produces artificial echoes, i.e. resonant effects 
similar or analogous to echoes. 
The invention is applicable to apparatus 

for receiving broadcast music, for adding 
missing musical quality thereto. 
The invention is also applicable for use 

with gramophones. 
Similar effects can be used to improve the 
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effective sounds, due to bands playing in un 
suitable places, such as in the open, the echo 
being added by means of a loud speaker re 
ceiving energy under the control of a micro 
phone placed in an echo loom which itself is 
associated by loud speaker and microphone 
With the band. 

Having now particularly described and as 
certained the nature of our said invention 
and in what manner the same is to be per 
formed, what we claim is:- 

1. In apparatus for the transmission and 
reproduction of sound, means for generating 
an echo and adding it to the direct sound com 
prising a damped room in communication 
with an echo room, and one or more “listening 
devices' whose resultants are additive, lo 
cated in each room. 

2. In apparatus for the transmission and 
reproduction of sound, means for generating 
an echo and adding it to the direct sound com 
prising a damped room in communication 
with an echo room, and one or more “listening 
devices' whose resultants are additive located 
in each room, and means for controlling the 
resultants from one or more of the “listening 
devices'. 

3. In apparatus for the transmission and 
reproduction of sound, means for generating 
reverberations and adding their resultant to 
the direct sound, comprising a main room, 
two "listening devices' located in said main 
room, a reverberation room, a loud speaker 
situated in said reverberation room and ac 
tuated in accordance with the resultant from 
One of the “listening devices’ in the main 
room, a third “listening device' located in the 
reverberation room, and means for superim 
posing the resultant from the third “listening 
device' upon the resultant from one of the 
“listening devices' in the main room. 

4. In apparatus for the transmission and 
reproduction of sound, means for generating 
direct sound and an echo, and adding the 
echo to the direct sound comprising a damped 
main room, a "listening device' located in 
Said room, an echo room a loud speaker sit 
lated in said echo room and actuated in ac 
cordance with the resultant, from said “listen 
ing device', a second “listening device' lo 
cated in the echo room, and means for super 
imposing the resultant from said second 
"listening device' upon the resultant from 
said main room “listening device'. 

5. In apparatus for the transmission and 
reproduction of Sound, means for generating 
an echo and adding its resultant to the direct 
sound, comprising a main room, two “listen 
ing devices' located in said main room, an 
echo room, a loud speaker situated in said 
echo room and actuated in accordance with 
the resultant from one of the “listening de 
vices' in the main room, a further “listening 
device' located in the echo room, means for 
Superimposing the resultant from the last 
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mentioned "listening device' upon the re- means for obtaining an echo of said sound 
Sultant from the other “listening device' in 
the main room, and means for regulating the 
effective resultants from any or all of the 
“listening devices'. 

6. In apparatus for the transmission and 
reproduction of sound, means for producing 
sound comprising a damped room and a “lis 
tening device' in said room, means for pro 
ducing resonant effects comprising a series 
of closed circuits, and means for adding said 
resonant effects to the direct sound effects 
from the 'listening device' in the main room. 

7. In apparatus for amplification and trans 
mission of sound, means for generating an 
echo of the sound to be amplified and trans 
mitted and adding this resultant to the di 
rect sound comprising a location at which 
echoes are not produced, means for convert 
ing sound waves into electrical energy locat 
ed at said location, an echo producing device, 
means for conveying a component of said 
electrical energy to said echo producing de 
vice, means at said echo producing device for 
converting said component into sound vibra 
tions, means for converting said sound vi 
brations into electrical energy, and means 
for superposing the electrical energy so ob 
tained on the electrical energy from the 
sound waves in the main room. 

8. In apparatus for amplifying and trans 
mitting sound, a damped main room in which 
the sound to be transmitted is generated, 
means for converting said sound into electri 
cal energy for transmission, means for pro 
ducing an echo with a portion of said energy, 
means for converting said echo into electri 
cal energy and means for superposing said 
last named energy on the electrical energy 
obtained from the sound in the main room. 

9. In apparatus for amplifying and trans 
mitting sound, a damped main room in which 
the sound to be transmitted is generated, 
means for converting said sound into electri 
cal energy for transmission, means for pro 
ducing an echo with a portion of said elec 
trical energy, means for converting said echo 
into electrical energy, means for superposing 
said last named energy on the electrical en 
ergy obtained from the sound in the main 
room and means for controlling the ampli 
tude of the electrical energy obtained from 
the sound and from the echo. 

10. An acoustic arrangement for use in 
connection with a source of sound compris 
ing means for converting the sound into elec 
trical variations, means for obtaining an echo 
of said sound and converting said echo into 
electrical variations, and means for combin 
ing said electrical variations. 

11. An acoustic arrangement for use in 
connection with a source of sound compris 
ing a microphone for converting the sound 
into electrical variations, a transmission line 
for conveying said electrical variations, 

and for converting said echo into electrical 
variations, and means for impressing the last 
mentioned electrical variations upon said 
transmission line. 

12. Apparatus of the class described com 
prising means for conveying energy from a 
Source of direct sound, means for obtaining 
reverberations from said source of direct 
sound, and means for conveying energy from 
said reverberations and combining it with the 
energy from said source of direct sound. 

13. Apparatus of the class described com 
prising means for converting a direct sound 
into electrical variations, means for obtaining 
reverberations from the direct sound, means 
for converting the reverberations into elec 
trical variations, and connections for com 
bining the electrical variations from the di 
rect sound with the electrical variations from 
the reverberations. 

14. Apparatus for the reproduction of 
sound from a source of direct sound compris. 
ing a reverberation producing means in com 
munication with said source of direct sound, 
and means for combining the resultant of the 
.direct sound with the resultant of the rever 
berations. 

15. Apparatus of the class described com 
prising a substantial enclosure adapted to 
contain a source of direct sound, reverbera 
tion producing means in communication with 
said substantial enclosure, and means for 
Superposing energy from said reverberation 
producing means upon energy from said 
source of direct sound. 

16. Apparatus of the class described com 
prising a nonreverberation producing loca 
tion, reverberation producing means in com 
munication with said location, a microphone 
at said location, means for converting the 
reverberations produced by said means into 
electrical variations, and means for combin 
ing the electrical variations with the electri 
cal output of said microphone. 

17. Apparatus of the class described com 
prising a location at which echoes are not 
produced to a substantial degree, a micro 
phone at said location, a transmission line 
for the electrical output of said microphone, 
a reverberation producing device, connec 
tions from said transmission line to said de 
vice, means at said device for obtaining elec 
trical variations corresponding to said rever 
berations, and means for superposing said 
electrical variations upon the electrical out 
put of said microphone: 

18. Apparatus of the class described, com 
prising a transmission line adapted to con 
vey acoustically modulated electrical energy, 
means for providing other electrical energy 
modulated according to a modification of the 
acoustic modulations of said acoustically 
modulated electrical energy, and means for 

70 

75 

80 

OC 

00 

IU 

120 

25 



5 

O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

4. 1858,286 

impressing said other electrical energy on 
said transmission line. 

19. Apparatus of the class described com 
prising means for conveying acoustically 
modulated electrical energy, and means for 
Superposing on said acoustically modulated 
electrical energy, other acoustic modulations 
corresponding to reverberations of the first 
said acoustic modulations. 

20. Apparatus of the class described com 
prising means for conveying acoustically 
modulated electrical energy, means for ob 
taining modulations corresponding to an 
echo of the acoustic modulations of said 
acoustically modulated electrical energy, and 
means for superposing the second mentioned 
modulations on said acoustically modulated 
electrical energy. 

21. Apparatus of the class described com 
prising means for producing acoustically 
modulated electrical energy, and means for 
obtaining from said acoustically modulated 
electrical energy other modulations corre 
sponding to a predetermined modification of 
the acoustic modulations of said acoustically 
modulated electrical energy. 

22. Apparatus of the class described, com 
prising a pair of conductors adapted to con 
vey acoustically modulated electrical energy, 
means actuated by the energy traversing said 
conductors for providing other electrical 
energy which is modulated according to a 
desired modification of the acoustic modu 
lations of Said acoustically modulated elec 
trical energy, and means for combining said 
other electrical energy with said acoustical 
ly modulated electrical energy. 

23. Apparatus of the class described coin 
prising means for providing acoustically 
modulated electrical energy, means for ob 
taining from said acoustically modulated 
electrical energy other modulations corre 
sponding to a modification of the acoustic 
modulations of said acoustically modulated 
electrical energy, and means for utilizing 
said other modulations in combination with 
the first mentioned acoustically modulated 
electrical energy. 

HENRY JOSEPH ROUND. 
ARTHUR GILBERT DIXON WEST. 
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