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The invention relates to devices for translatingsound 
currents into sound waves and more particularly to loud 
speakers of the compression chamber type. 
Such loud-speakers comprise a horn communicating 

with a sound chamber formed between a wall ‘and a 
diaphragm. Electrodynamically actuated by the sound 
currents, this ‘diaphragm produces sound waves, by com 
pressing and expanding the enclosed air of the sound 
chamber. 'The‘horn projects these soundiwaves in the 
open air. - ‘ 

For the reason that they deliver much more sound 
power for the same electrical energy, compression cham 
ber loud-speakers are more e?icient than direct radiating 
loud-speakers. They are also more convenient for}_out— 
door uses because of their sturdy‘ and weatherproof 
design. 1 ‘ _ 

However, in spite of their successive developments, 
loud-speakers of that type have not until now permitted 
to' obtain a high-?delity, wide-range'sound reproduction. 
‘In fact, if they reproduce satisfactorily the high frequen- , 
cies, they are inet?cient for the low register. 

This inability of compression chamber loud-speakers 
to reproduce the entire sound frequency range results 
from the following di?iculties. - 

LWith a narrow sound chamber, the low frequencies, 
owing to their :great amplitudes of vibration, make the 
diaphragm to bump against the Wall of the chamber, 
causing in addition to disagreeable knockings in there 
productiomthe more or less rapid deterioration of the 
said diaphragm. ' 

With a wide sound chamber instead, the high frequen 
cies, due to the inutilized wide space of air, are almost 
completely absorbed and consequently poorly reproduced. ' 

In View of these di?icu'lties, conventional compression 
chamber loudspeakers have been designed so as to sacri 
?ce the low frequencies for the’bene?t of the high fre 
quencies which, all the same, permit a passable repro—' 
duction of the speech and music; consequently their 
sound chamber is made narrow and their diaphragm is 
supported by a relatively stiff suspension which,‘ while 
permitting the high frequency vibrations, limits the am-‘v 
plitudes to avoid the bumpings. 
‘The ‘goal of the present invention is to improve com 

pression chamber loud-speakers so that they can repro 
duce with high ?delity the entire sound frequency range. 
The invention proceeds from the ideathat the wide 

ness of the sound chamber of ‘compression chamber loud 
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g. _ and Figure 2, the diagrams of the Working 
pression chamber loud-speaker of the invention. 

2. 
stitutes the ?rst object of the invention, consists in main 
taining the conventional ?xed wall, and causing the dia 
phragm to vibrate by unilateral vibrations, in a direction 
opposite to the wall; thus, it is the diaphragm which, 
While vibrating, moves back from the wall, as a function 
of its amplitudes, to vary the wideness of the sound 
chamber. ~ 
A means for obtaining unilateral vibrations may con 

sist in superimposing the sound currents to recti?ed cur~ 
rents obtained by rectifying a portion from said sound 
currents, and feeding the voice coil driving the diaphragm, 
with these mixed currents. 

Another preferred means for obtaining unilateral vibra- 1 
tions, consists merely in using a voice coil with two sep 
arated windings, respectively fed with the sound currents 
and the corresponding recti?ed currents. 
As a resultlof the elimination of the bumpings by the 

system of the invention, the sound chamber can be made 
very narrow for a better reproduction of the highfre 
quencies, and the diaphragm can be supported very ?ex 
ibly for a correct reproduction of the low frequencies. 
Hence, a second object of the invention is a system ofia 
double suspension providing the diaphragm with a free 
axial movement. ' ‘ ~ 

Although the present invention maybe applied to the 
existing types of compression chamber loud-speakers, a _ 
third object of the invention, is a specially-designed model 
which is more appropriate to the particular working of 
the invention. ’ ' ~. 

Thanks‘ to the improvements of the invention, compres— 
sion chamber loud-speakers become able to reproduce 
with high ?delity the entire sound frequency range and 
also to deliver a considerable amount of sound power. 
The invention, ‘which embraces many other improve 

ments and particular arrangements, has other advan 
tages and‘ objects which may be made more apparent 
from an attentive consideration of the following descrip 
tion and the accompanying drawing which illustrates the 
general principle of the invention; but it is understood 
that this description and drawing are not to be taken in 
the limiting sense, vsince the scope ‘of the invention is best 
de?ned in the appended claims, ' 

1 ‘,Referring to the drawing: Figure l is a sectional ‘view 
of the compression chamber loud-speaker of the inven 
tion, accompanied by its special electrical feeding systemj 

of the’ co-mi 

As shown in Figure 1, 1 is a magnetic structure of the 
permanent magnet type, comprising among other parts, 
a lower plate 2 having'a marginal shoulder '3 and a ,cen7 
tral aperture 4 making an annular air gap 5 with‘ one end 

‘ of a central core 7 having a'spherical extension 6,‘ ter 

speakers must vary as a, function of the, amplitudes of ‘ 
vibration of the diaphravr , so that the suitable-sound 
chamber is provided at each instangfor each amplitude. 

Av?rst ‘means forlachieving the aforesaid principle may 
consist in'replacing the usual ?xed wall facing the dia 
phragm, by a movable wall ‘which is moved back from 
the vibrating diaphragm as a function ofits amplitudes, 
by means of electromechanical means fedwith recti?ed 
currents deducted from the sound currents. ' 
,The invention prefers, however, to utilize another sim 70 

plerand more e?ective means. Thisysystem, which con- ' 

minating at the other end byv a threaded extension 8 and 
provided with converging radial ducts 9 continued by an 
axial'duct 10. ' 

Sandwiched between a ?ange ll of a protecting case 12 
and the shoulder 3, and clamped bymachine screws 13, 
is a ?ange 14 of an annular supportlS-having peripheral 
openings 16. ~At both faces of the annular'support 15 
are attached by their outer edges, a pair of corrugated 
and ?exibleannular suspensions 17 and 13, of which the 
inner edges are attached respectivelyto two spaced por 
tions of one end of a tubular support t9. Around-the 
other end of this tubular support 19 is wound a voice coil 
20 located in the air gap 5 and comprising two separated 
and superimposed windings 21 and 22 of which the re: 
spective terminals are 23 and 24. A dome-shaped dia 
phragm 25, marginally and axially attached to an inner 
portion of the tubular support 19, forms with ‘the spherical 
extension 6, a sound chamber 26. ' i , '_ 

1A 110mm (only the throat portion is shown infithe 
?gure) having a tapped end 28 screwed on the threaded 



3 
extension 8, communicates with the sound chamber 26 
through the axial duct 10 and the radial ducts 9. 
The electrical feeding system of the above described 

.device comprises a translating apparatus 29 producing 
sound currents (such as a photoelectric or magnetic sound 
head, a pick up, a radio-receiver etc.), connected to the 
input of an ampli?er 30 of which the output feeds a 
primary 32 of a transformer 33 possessing two second 
aries 34 ‘and 35. The secondary 34 is directly connected 
to the terminals 23 of the winding 21 of the voice coil 
v20. The secondary 35 is connected through a condenser 
36 to a rectifying cell 43 of the full-wave type, which, 
composed of elements 37, has it output connected to a 
?ltering cell 38 composed of a coil 39 and condensers 
‘40 and 41. The output of this ?ltering cell 38 is con 
nected through a variable resistor 42 to the terminals 24 
.of the winding 22 of the voice coil 20. 

The device of Figure 1 works as following: 
The sound currents furnished by the translating appa 

ratus 29 and ampli?ed by the ampli?er 30, are transmitted 
through the primary 32, to the secondaries 34 and 35. 
While the secondary 35, by feeding the winding 22 with 
recti?ed currents corresponding to the sound currents (by 
means of the rectifying cell 43 and the ?ltering cell 38) 
actuates the diaphragm 25 according to an axial move 
ment following the envelope curve of the sound currents, 
the secondary 34, by feeding the winding 21 with sound 
currents, imparts corresponding vibrations to the dia 
phragm 25, which combined with the axial movement, 
produce unilateral vibrations, in a direction opposite to 
the spherical extension 6. These unilateral vibrations of 
the diaphragm 25, by producing air compressions and 
expansions in the sound chamber 26, create sound waves 
which are projected by the horn 27 in the open air. 

This working is illustrated in Figure 2, in which A is 
the diagram of the sound currents; B, the diagram of the 
recti?ed currents; and C, the diagram of the composite 
working of the diaphragm 25, in which, the hatched line 
a, represents the wall of the sound chamber 26 (that is 
the spherical extension 6); the space b, the clearance 
between the diaphragm 25 and the spherical extension 6; 
the dotted curve C, the axial movement of the diaphragm 
25 by means of the recti?ed currents; and d, the resulting 
unilateral vibrations of the diaphragm 25 produced by 
the composition of the axial movement due to the recti 
?ed currents and the vibrations due to the sound currents. 

The secondary 35 has been made, in purpose, more im 
portant than the secondary 34, to transmit more sound 
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[currents to the rectifying cell 43, so as to compensate . - 
the losses in the said rectifying cell 43 and the ?ltering 
cell 38. 
The variable resistor 42 permits to proportion the 

amount of recti?ed currents feeding the winding 22 with 
(regard to the amount of sound currents feeding the wind 
ing 21, so as to obtain correct unilateral vibrations of the 
diaphragm 25. 
The row of openings 16, all around the ?ange 14 of 

the annular support 15, permits to annihilate the back 
pressure produced by the vibrations of the annular sus 
pension 18. 
The rectifying cell ,43 can be of the copper-oxid, seleni 

um, germanium, silicon or thermoionic type. 
The horn 27 may be of the straight, re?ex or multicellu 

lar type. 
Instead of being superimposed, the two windings 21 and 

22 of the voice coil 20, may be twin-wound in one or 
more layers. 
To comply with the special working by unilateral vi 

brations, the suspensions 17 or 18 (or both) may be pre 
formed to have their concentric corrugations arranged in 
tiers like an amphitheater, in order to afford more ?exi 
bility in the direction of the unilateral vibrations. 
The system of unilateral vibrations of the invention 

may also be applied to semi-compression loud-speakers 
of the type comprising a relativelylarge conical or ex 
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ponential diaphragm electrodynamically driven by its 
apex and working in front of the bottom of a bell-like 
horn. 
The process of the invention is not limited to the model 

of compression chamber loud-speaker described, that is 
to say to the rear compression chamber type. It can ob 
viously be adapted to the front compression chamber 
loud-speaker, in which the compression chamber is formed 
between the diaphragm and the inner side of a throat 
case or the face, of a plug contained in this throat-case. 

I claim: 
1. In a sound reproducing system, the combination of 

a diaphragm mounted for free vibration; a source of 
sound currents; means for deriving from said source, ?rst 
sound currents and second sound currents; means for con 
verting said ?rst sound currents, into recti?ed currents; 
and driving means fed with said recti?ed currents and 
said second sound currents, for imparting vibrations to 
said diaphragm; whereby said diaphragm vibrates by uni 
lateral vibrations. 

2. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; a source of 
sound currents; means for deriving from said source, ?rst 
sound currents and second sound currents; means for 
converting said ?rst sound currents, into recti?ed cur 
rents; ?rst driving means fed with said recti?ed currents, 
for actuating said diaphragm according to an axial move 
ment following the envelope curve of the sound currents 
of said source; and second driving means fed with said 
second sound currents, for supplementarily imparting vi 
brations to said diaphragms; whereby said diaphragm 
vibrates by unilateral vibrations. 

3. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm; a source of sound currents; 
means for deriving from said source, ?rst sound currents 
and second sound currents; means for converting said 
?rst sound currents, into recti?ed currents; and driving 
means fed with said recti?ed currents and said second 
sound currents, for imparting vibrations to said dia 
phragm; whereby said diaphragm vibrates by unilateral 
vibrations in a direction opposite to said means positioned 
close thereto. 

4. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm; a source of sound currents; 
means for deriving from said source, ?rst sound currents 
and second sound currents; means for converting said 
?rst sound currents, into recti?ed currents; ?rst driving 
means fed with said recti?ed currents, for actuating said 
diaphragm according to an axial movement following the 
envelope curve of the sound currents of said source; and 
second driving means fed with said second sound cur 
rents, for supplementarily imparting vibrations to said 
diaphragm; whereby said diaphragm vibrates by unilater 
al vibrations, in a direction opposite to said means posi 
tioned close thereto. 

5. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm for forming a clearance space 
therewith; a source of sound currents; means for deriving 
from said source, ?rst sound currents and second sound 
currents; means for converting said ?rst sound currents, 
into recti?ed currents; and driving means fed with said 
recti?ed currents and said second sound currents, for 
varying the wideness of said clearance space in accord 
ance‘ with the envelope curve of the sound currents of 
said source, while imparting vibrations to said diaphragm; 
whereby said diaphragm vibrates without bumping against 
said means positioned close thereto. 

6. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm for forming a clearance space 
therewith; a source of sound currents; means for deriv 
ing from said source, ?rst sound currents and second 
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sound currents; means for converting said ?rst sound cur 
rents, into recti?ed currents; ?rst driving means fed with 
‘said recti?ed currents, for varying the wideness of said 
clearance space in accordance with the envelope curve of 
the sound currents of. said source; and second driving 
rneans fed with said second sound currents, :for impart 
ing vibrations to saiddiaphragm; whereby said diaphragm 
vibrates without bumping against said means positioned 
close thereto. ' 

7. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm for forming a sound chamber 
therewith; means for permitting a progressive communi 
cation between said sound chamber and the open air; a 
source of sound currents; means for deriving from said 
source, ?rst sound currents and second sound currents; 
means for converting‘ said ?rst sound currents, into recti 
?ed currents; and driving means fed with said recti?ed 
currents and said second sound currents, for varying the 
wideness of said sound chamber in accordance with the 
envelope curve of the sound currents of said source, while 
imparting vibrations to said diaphragm; whereby said 
diaphagm vibrates without bumping against said means 
positioned close thereto. 

8. In a sound reproducing system, the combination of 
a diaphragm mounted for tree vibration; means positioned 
‘close to said diaphragm for forming a sound chamber 
therewith; means for permitting a progressive communi 
cation between ‘said sound chamber and the open air; a 
source of sound currents; means for deriving from said 
source, ?rst sound currents and second sound currents; 
means for converting said ?rst sound currents, into recti 
J?ed currents; ?rst driving means fed with said recti?ed 
currents, for varying the wideness of said sound cham 
ber in accordance with the envelope curve of the sound 
currents of said source; and second driving means fed 
with said second sound currents, for imparting vibra 
tions to said diaphragm; whereby said ‘diaphragm vi 
brates without bumping against said means positioned 
close thereto. 

‘9. In a sound reproducing system, the combination 
of a diaphragm mounted for free vibration; means posi 
tioned close to said diaphragm for forming a sound 
chamber therewith; means for permitting a progressive 
communication between said sound chamber and the open 
air; a source of sound currents; means for deriving from 
said source, ?rst sound currents and second sound cur 
rents; means for converting said ?rst sound currents, into 
recti?ed currents; and driving means fed with said recti 
?ed currents and said second sound currents, for actuat 
ing said diaphragm according to an axial movement fol 
lowing the envelope curve of the sound currents of said 
source, while imparting vibrations to said diaphragm; 
whereby said diaphragm vibrates without bumping against 
said means positioned close thereto. 

10. In a sound reproducing system, the combination 
of a diaphragm mounted for free vibration; means posi 
tioned close to said diaphragm for forming a sound cham 
ber therewith; means for permitting a progressive com 
munication between said sound chamber and the open 
air; a source of sound currents; means for deriving from 
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cation between said sound ‘chamber and the ‘open air;\:“a 
source of sound’ currents; means for derivingfrom said 
'source,;?rst sound currents and second sound currents; 
vmeans for converting said ?rst sound currents; into ree 
ti?ed currents; a magnetic structure providing’ an air gap; 
and a voice coil associated with said diaphragm, located 
in said air gap, and fed with said recti?ed currents and 
said second sound currents, for actuating said diaphragm; 
whereby said diaphragm vibrates by unilateral vibrations 
in ,a direction opposite to said means positioned‘ close 
thereto and without bumping therewith. 

'12." A sound reproducing system in accordance with 
claim 11, in Which said means for permitting a progres 
sive communication between said sound chamber and 
the open air, is arhornl. ' ~ - n 

l3.'In a sound reproducingsystem, the combination 
of, a diaphragmvmounted for free vibration; means Tposi 
tioned close to ‘said diaphragm for forming a sound 
chamber therewith; means for permitting a progressive 
communication between said sound chamber and‘ the‘ open 
air; a source of sound currents; means for deriving from 
said source, ?rst'sound ‘currentsand second sound cur 
rents; means for converting said ?rst sound currents, into 
recti?ed currents; a magnetic structure providing an air 
gap; and a voice coil associated with said diaphragm, 
located in said air gap and possessing two windings; the 
?rst winding fed with said recti?ed currents, for actuating 
said diaphragm according to an axial movement follow 
ing the envelope curve of the sound currents of said 
source; and the second winding fed with said second 
sound currents, for supplementarily imparting vibrations 
to said diaphragm; whereby said diaphragm vibrates by 
unilateral vibrations in a direction opposite to said means 
positioned close thereto and without bumping therewith. 

14. A sound reproducing system in accordance with 
claim 13, in which said means for permitting a progres 
sive communication between said sound chamber and the 
open air, is a horn. 

15. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration according to an 
axis perpendicular to the face thereof; means positioned 
close to the face of the diaphragm for forming a sound 
chamber therewith; means for permitting a progressive 
communication between said chamber and the open air; 
a source ofv sound currents; means for deducting from 
said source, a portion of sound currents; means for rec 
tifying said portion for obtaining recti?ed currents; a 
magnetic structure providing an air gap; and a voice coil 
associated with the diaphragm, located in the air gap, 
and possessing two windings; the ?rst winding fed with 
said recti?ed currents for actuating the diaphragm ac 
cording to an axial movement following the envelope 
curve of the sound currents; and the second winding fed 
with said sound currents for supplementarily actuating 
the diaphragm; whereby said diaphragm vibrates by uni 
lateral vibration, in a direction opposite to the means 
positioned close to the face thereof. 

16. A sound reproducing system in accordance with 
claim 15, in which said means for permitting a progressive 
communication between said chamber and the open air, 

' is ‘a horn. 
said source, ?rst sound currents and second sound cur- ‘ 
rents; means for converting said ?rst sound currents, into 
recti?ed currents; ?rst driving means fed with said rec 
ti?ed currents, for actuating said diaphragm according 
to an axial movement following the envelope curve of 
the sound currents of said source; and second driving 
means fed with said second sound currents, for supple 
mentarily imparting vibrations to said diaphragms; where 
by said diaphragm vibrates without bumping against said 
means positioned close thereto. ' 

11. In a sound reproducing system, the combination of 
a diaphragm mounted for free vibration; means positioned 
close to said diaphragm for forming a sound chamber 
therewith; means for permitting a progressive communi 
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17. In a sound reproducing system, the combination 
of an electrical circuit providing electrical currents de 
rived from sound vibrations; a magnetic structure having 
an air gap at one face thereof; a tubular support; a dia-' 
phragm extending inwardly and perpendicularly from an 
intermediary ' inner portion of the tubular support; a 
voice coil wound around one end of the tubular support; 
a pair of parallel, ?exible and generally ?at annular sus 
pensions, each one having an inner portion extending 
perpendicularly and outwardly from the tubular support 
at substantially the other end and at an intermediary por 
tion thereof, respectively, and each one having an outer 
portion; means for supporting the outer portion of each 
suspension on said face of the magnetic structure for 
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floc'atingthe voice coil in the air gap; means comprised 
T of the magnetic structure for forming with the diaphragm, 
I ar'sound ‘chamber; and a horn connected with the sound 
- chamber; said I voice coil being fed with the electrical 
‘currents of said circuit for actuating said diaphragm. 

18. A sound reproducing system in accordance with 
claim 17 in which said voice coil comprises two separated 

‘ windings. 

19. In a sound reproducing system, the combination of 
an electrical circuit providing electrical currents derived 
from sound vibrations; a magnetic structure comprising 
a lower plate having a marginal shoulder and a central 

'_ aperture, and a central core forming with the aperture an 
annular air gap, said central core having a Spherical ex 
tension projecting the air gap and possessing converging 
iradial ducts continued by an axial duct; a protecting case 
having a ?anged edge; a supporting annular member 
having two opposite ?at sides, one of which continued by 
a ?ange possessing peripheral openings; a tubular sup 
‘port; a pair of parallel and corrugated annular suspen 
sions, each one having an inner portion extending perpen 
dicularly and outwardly from the tubular support at sub 
stantially one end and at an intermediary portion there 
of, respectively, and each one having an outer portion 
attached to each side of the supporting annular member; 
'a voice coil wound around the other end of the tubular 
support; a dome-shaped diaphragm extending inwardly 
and perpendicularly from an intermediary inner portion 
of the tubular support; said supporting annular member 
“being sandwiched and clamped by its ?ange between the 
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‘shoulder of the lower plate of the magnetic structure 
and the ?anged edge of the protecting case, for locating 
‘the voice coil in the air, gap, and forming between the 
diaphragm and the spherical extension of the central 
.core, a sound chamber communicating with the axial duct 
'through the radial ducts; and a horn connected with the 
axial duct for communicating with' the sound chamber; 
said voice coil being fed with the electrical currents of 
said circuit for actuating said diaphragm. 

20. A sound reproducing system in accordance with 
claim 19 in which said voice coil comprises two separated 
windings. 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
2,007,748 Olson _________________ __ July 9, 1935 
2,007,749 Anderson _____________ __ July 9, 1935 
2,037,187 Wente ______________ __ Apr. 14, 1936 
2,107,757 Kinsley ______________ __ Feb. 8, 1938 
2,141,944 Thompson ___________ __ Dec. 27, 1938 
2,248,785 Roberts _______________ __ July 8, 1941 
2,312,260 Miller ______________ __ Feb. 23, 1943 
2,363,985 Moser ______________ __ Nov. 28, 1944 
2,563,773 Crownover et a1 _______ .._ Aug. 7, 1951 

FOREIGN PATENTS 
926,861 France ______________ __ Oct. 14, 1947 

1,005,386 France _______________ __ Apr. 9, 1952 
729,554 Great Britain _________ __ May 11, 1955 


