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This invention relates to the amplification 
of Sound, particularly to means for producing 
relatively large Volumes of Sound, as in audi 
torium and field work, although certain fea 
tures of the invention are applicable to the 
amplification of Sound in volume suitable for 
the rooms of dwellings and the like. 

It is an object of this invention to provide 
improved means for producing and efficiently 
amplifying Sound without overloading the 
Sound producing mechanism and without sub 
stantial distortion of the produced Sound. 

Another object of this invention is to pro 
vide improved means for amplifying Sound, 
particularly relatively large volumes of 
Sound, which is also directive in character so 
that it may be used in such a way as to mini 
mize or eliminate the disadvantageous conse 
quences of adjacent Sound reflecting surfaces. 

Other objects will appearas the description 
of the invention proceeds. 
The invention is capable of receiving ava 

riety of mechanical expressions, one of which 
has beenshown on the accompanying draw 
ings, but it is to be expressly understood that 
the drawings are for purposes of illustration 
Only and are not to be construedas a definition 
of the limits of the invention, reference being 
had to the appended claims for that purpose. 

Referring in detail to thedrawings, where 
in the same reference characters are employed 
to designate corresponding parts in the sev 
erälfigures, 

Fig. 1 is a perspective of an embodiment 
of the present invention; 

Fig. 2 is a fragmentary Section, On an en 
larged scale, on the line 2–2 of Fig. 1; 

Fig: 3 is a section of Fig. 1 taken at right 
angles to the section of Fig. 2; and 

Fig. 4 is a fragmentary rear elevation on 
the scale of Fig. 2. 
When relatively large volumes of Sound 

are required, as in auditorium or field work, 
a Sound producing unit, such as a loud 
Speaker or electro-magnetic receiver, of con 
ventional size, cannot be Supplied with Suffi 
cient energy to produce the desired volume 
of sound without overloading the unit and 
producing the distortions attendant On Such 
overloading. Nor can the size of such a. 
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Sound producing unit be increased indefi 
nitely, in order to produce large volumes of 
Sound, without introducing distortions by 
reason of the mass and inertia effects which 
are attendant On the use of large vibratory 
elements. 

In conformity with the present invention 
the desired volume of Sound is obtained by 
connecting a plurality of electro-magetic 
receiver or loud speaker units, preferably in 
series, each of said units being of suitable 
Size and construction to generate sound waves 
with a minimum distortion, and each of said 
units being supplied with only so muchenergy 
as can be properly handled without dan 
ger of distortion. Haying determined the 
quantity of Sound energy which can beprop 
erly generated from a given unit without sub 
stantial distortion, as many units are em 
ployed as may be necessary to bring the total 
sound energy up to the desired amount, and 
the number of units employed will thus vary 
with the use to which the device is to be put. 
The number of units to be used having been 
determined sound amplifying and directing 
uneans in conformity with the present inven 
tion are provided therefor, as illustrated on 
the drawings, wherein the invention is shown 
as applied to the amplification of sound from 
a plurality of Sound producting units. 
These sound producing Units, only one of 

which is shown at 1, and which may be of 
any Suitable type, size and construction, are 
preferably mounted in a row with their vi 
bratory elements adapted to propagate 
sound from a common Surface, which may be 
curved or plane as shown. In the structure 
illustrated, the units are mounted with their 
vibratory elements in register with, and pref 
erably conforming substantially with the 
size of, apertures 2 Provided in a bafle 3 Sup 
ported in any Suitable way, as by an elonga 
ted box-like structure 4 extending rearwardly 
of the bafie 3 and having transverse parti 
tions 5 extending between the top 6 and bot 
tom 7 thereof, on which the respective units 
are mounted in any Suitable Way. 
Extending forwardly of the apertured 

bafle 3 is a trough-shaped amplifier of any 
Suitable size, construction and material, and 10° 
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shown as composed of curved side walls 8 
and 9 and end walls 10 and 11 which may be 
either plane or curved. Thesize of the bot 
tom of the trough orinletend of the amplifier 
is determined by the number and mechanical impedance value of the sound producing 
units employed, it being noted that it is at 
least as arge, and preferably larger, than the 

10 area of the vibratory elements; thesize of the mouth ofthe troughor outlet of the amplifier 
is determined by the intensity of the low 

15 

20 

frequencies desired in conformity with prin 
ciples well understoodin the design of ampli 
fiers; the flare of the amplifier between the 
inlet and the outlet is preferabiy such that 
the cross sections vary in conformity with an 
exponential equation so as to obtain maxi 
mum efficiency in the amplification of the 
sound waves. The amplifier is preferably 
made of substantially non-vibratory con 
struction, and to this end its Side walls 8 and 
9 are shown as braced with ribs. 12, and its 
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end walls are shown as strengthened by edge 
strips 13 and ribs 14. It is to be expressly 
understood, however, that the amplifier and 
the supportingframework for the sound pro 
ducing unit or units may be built up in any 
Suitable way so as to conform with the use 
to which the amplifier is to be put and to 
obtain the desired strength and rigidity tak 
ing into consideration the materal used, the 
size of the parts and themanner of Support. 
A trough-like amplifier of the character 

, illustrated propagates a sound wave having 35 

er angularity to such Sound reflecting sur 

a substantially regular and uninterrupted 
front which is of generally cylindrical form 
and therefore highly directive in character. 
Advantage is preferably taken of this fact in 
so mounting the amplifier in its relation to 
adjacent Sound reflecting surfaces that may 
be productive of interferences, dissonances, 
etc., as to minimize the effect of such Surfaces 
by causing the wave front to expand with 
the axis ofits cylindrical Surface at the prop 
faces. - - - “ » 

A Sound amplifying device embodying the 
present invention imherently possesses many 
notable advantages, including that it occu 
pies only a relatively Small volume of Space 
for a desiredamplification and low frequency 
cut-off;itis relatively simple and inexpensive 

- in construction; it affords a cut-off which is 
not sharply limited by the length of the de 
vice for a common rate of expansion in cross 
sectional area, whereby the actual cut-offmay 
be many cycles below that apparently char 
acteristic of an amplifier having the outlet 
area employed; it introduces none of the 
constructional and acoustic difficulties in 
herent in the use of bent and angularly re 
lated passages; and it affords an amplifica 
tion that is productive of a very pleasing 
sound quality, particularly when employed 
with the Sound producing unit having an in 

creasing Sound outputatthelower frequency; 
and it provides means which are readily ap 
plicable to the amplification of Sound undera 
wide Variety of conditions and of a wide va 
riety of Volumes. “ 

It will therefore be perceived that sound 
producing means, capable of handling rela 
tively large volumes of Sound energy, have 
beenprovided in such a way as to eliminate 
Overloading of the sound producing units and 
the distortion incident to the use of large 
sound producing units, while at the same time 

| the desired amplification of the Sound gen 
erated by the one or more units is effected in 
a manner which is highly efficient and which 
assures the propagation of regular and unin 
terripted wave fronts. Moreover, the am 
plifier is of Such a character as to be highly 
directive in character so that the effect of 
adjacent sound 
minimized. .. | 
- While the embodiment of the invention 
illustrated on the drawings has been de 
Scribed with considerable particularity, it is 
to be expressly understood that the inven 
tion is notto be restricted thereto, as the same 

reflecting Surfaces may be 

is capable of receiving a Variety of mechani 
cal expressions, some of which will now read 
ily suggest themselves to those skilled in the 
art, while changes may be made in the details 
of construction, arrangement and proportion 
of parts, without departing from the Spirit 
of this invention. Reference is therefore to 
be had to the claims hereto appended for a 
definition of the limits of the invention. 
What is claimed is: - ; * 
1. In a device of the character described, 

the combination of a series of Sound generat 
ing units arranged in a Substantially Straight 
line, and a trough-shaped amplifier Substan 
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tially devoid of interior obstructions for 
amplifying the sound generated by all of 
said units. - » 

* 2. In a device of the character described, a 
series of loud Speaker units arranged to gen 
erate Sound in a common surface, and com mon amplifying means Substantially devoid 
of interior obstructions for all of said units. 

| 3. In a device of the character described, 
aseries of loud-speaker units arranged to gen 
erate sound in a common plane, and com 
mon amplifying means Substantially devoid 
of interior obstructions for all of said units, 
the cross sectional area of said common 
amplifying means being not less than the 
combined area of all of the vibrating elements 
of Said units. | 

4. In a device of the character described, 
the combination of a Series of receiver units 
arranged Substantially in a line and adapted 
to generate Sound in a common surface, and 

S “ “ 

a trough-shaped amplifier which flares from 
said units to the outlet thereof for amplify 
ing Sound generated by all of said units, said 1 
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