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This invention relates to sound reproduc 
ing devices or loud speakers of the type in 
which a relatively large coe or diaphragil 
is employed, and while applicable more pal'- 
ticularly to sound reproducing apparatus of 
this type in which the cone is vibrated at 
acoustic frequencies by a coil located in a 
magnetic air gap, the invention is in some 
respects applicable also to apparatus of the 
above character provided with other forms 
of magnetic armature. 

It is known that with coil-driven dia 
phragms of the usual paper cone type, there is 
a pronounced tendency for the diaphragm to 
rattle or blast when music of a defined power 
limit has been reached and this fault has usu 
ally been attributed to the overioading of 
the power valves in the amplifier used in con 
nection with the apparatus. We have fouild, 
however, that the fault also lies in the cune 
itself and particularly in the method used for 
suspending the same, it being uSulai either 
to leave the small end of the cone unsuspend 
ed or else to attach the cone direct to a flex 
ible support. 
One of the principal objects of this inven 

tion is to provide a sound reproducing device 
of the character referred to which shall give 
substantially even response throughout the 
essential musical frequencies and which shall 
be free from distortion when reproducing 
sounds having a large power value (that is 
frequency multiplied by amplitude). 
The invention consists in an electromag 

netic sound reproducing device of the type 
comprising a coil-driven conical diaphragm 
characterized by the feature that the cone is 
attached to a relatively rigid projection 
which in turn is attached to a flexible Sup 
port. 
The invention also consits in an electro 

magnetic sound reproducing device of the 
type comprising a coil-driven conical dia 
phragm characterized by the feature that the 
diaphragm is supported at its smaller end by 
a flexible member located in a plane intersect 
ing the axis of the cone at a point beyond the 
apex of the cone. 
A further feature of the invention lies in 

the means adopted for amplifying the sounds 

emitted by the conical diaphragm and in ac 
cordance with this feature of the invention, 
We arrange the conical diaphragin of an elec 
tromagnetic sound reproducing device to 
operate in conjunction with a sound reflector 
located in a plane intersecting the axis of the 
COO. 

Further features of the invention will be 
apparent from the description given here 
after. 

In the accompanying drawing:- 
Fig. 1 is a sectional view showing a method 

of flexibly mounting the loud speaker cone 
and operating coil in accordance with the in 
vention; 

Fig. 2 shows a convenient form of center 
ing device for the above: 

Fig. 3 shows a cone speaker mounted to 
Operate in combination with a reflector in ac 
cordance with the invention. 
in carrying our invention into effect in one 

convenient manner as shown in Fig. i., we provide a diaphragm or cone 5 of suitable 
form with a relatively rigid projection 6 
inade of cardboard, vulcanized fibre or the 
like attached to the cone at a position 7 lo 
cated between its base S and its apex 9, the 
Said projection 6 extending in the direction 
of tile axis of the cone so that its end 10 re 
mote from the cone lies in a piane intersect 
ing the axis of the cone at a point beyond the 
apex 9 shown in dotted lines, Fig. 1. To 
this relatively rigid projection 6 we attach 
a lexible Support 11 (if necessary with the 
aid of a fiange 12 upon the tube) which may 
Conveniently be in the form of a sheet of 
oiled silk, leather or like material or in the 
form of cords Or the like so arranged that the 
flexible support lies in a plane which inter 
sects the axis of the cone at a point beyond 
the apex of the cone, the flexible support 11, 
permitting relatively free bit limited moye. 
lanent of the cone 5 in the direction of its 
aXiS. 
A small operating coil 13 of wire is also 

attached to the relatively rigid projection 6 
conveniently in such a position that the flexi 
be support 11 lies between the cone 5 and 
the operating coil 13, the coil being either 
wound upon the rigid tube or formed sep 
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a'ately and attached to the tube in any suit 
able nuallner, the coil being located in a mag 
netic air gap i4 between the poles 15 and 16 
of a permanent magnet, or of an electronag 
net and being caused to vibrate and Operate 

Y the cone to reproduce sounds by any suitable 
}} known means such as by the use of an an 
pifier. 
The supporting sheets of leather or the like 

: 
f inay be of any suitable shape in plan. One 

convenient shape is shown in Fig. 2 having 
three projecting strips 1, 18 and 19 located 
at 20° from cine another by means of which 
aid suitabie clamping strips 20, 21 and 22, 
the flexible support, it may be adjustably Se 
cured to the fraine of the Sound reproducing 
device in such a manner as to locate the lanov 
abie coil of wire i3 in its correct central po 
sition in the magnetic air gap 14, and to ten 

the flexible Support. The large end 8 
of the cone may be free, or it may be support 
ed by means of oiled silk, leather, cloth or 
other suitabie laterial 23 attached to its edge 
as shown in Fig. i. if desired, the cone dia 
phragm 5 may be mounted in combination 
with an acoustic amplifying device such as a 
horn or baffle but as both these forins of am 
pifiers have faults which are very noticeable 
when loud passages of music are reproduced, 
we prefer to employ a reflector device so that 
a more even response can be obtained 
throughout the essential musical scale. Thus, 
in one construction shown in Fig. 3, we may 
mount the complete conical loud speaker so 
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3 that it projects a parallel beam of Sound 
waves against One or more reflectors 24 

ced at an angie to the axis of the cone 5, 
such an arrangement tending to diffuse the 
higher frequencies and conserving the lower 
frequencies so that there is a better diffusion 
of sound at both ends of the musical scale 
as compared with that which is obtainable 
when either a horn or a baffle is employed. 
The reflector 24 may conveniently be ar 

ranged at about 45 degrees to the axis of the 
cone, and may sometimes form one side of an 
amplifying chamber 25 to the other side 26 
of which the cone speaker is attached by 
Suitable means. 

In this case, the Small end 2 of the am 
plifying chamber may also be left open or 
such small end imay be perforated so as to 
break up any resonance tendency. 
Such a reflector device may be employed 

with other types of loud speaker, and it may 
also be applied to mechanically operated 
sound-reproducing devices since the princi 
ples involved are applicable to mechanical 
as well as to electromagnetic apparatus. 

It is to be understood that the invention 
is not to be limited to the foregoing details 
of construction which are given by way of 
ill stration only, and we may vary the mode 
of construction and material employed for 
the conical diaphragm, the form and mate 
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rial of the relatively rigid projection and the 
means adopted for securing the same to the 
coine as also the number and shape of the 
projecting strips upon the flexible support or 
other ineans adopted for securing the flexible 
Support to the frame of the apparatus or the 
material or shape of the reflector or amplify 
ing chamber depending upon the particular 
purpose for which the device is to be em 
ployed or any practical requirements that 
may have to be fulfilled. 
Having now particularly described and as 

certained the nature of our said invention and 
in what manner the same is to be performed, 
We declare that what we claim is:- 

i. in a Sound reproducing device including 
a conical diaphragm, a relatively rigid tubu 
lar projection secured at one of its ends to the 
convex side of the diaphragm and enclosing 
the apex thereof, flexible supporting means Si 
for said tubular projection, and said support 
ing means Secured to said projection in spaced 
relation to said diaphragm. 

2. In a Sound reproducing device including 
a diaphragm, a relatively rigid projection se 
tli'ed to said diaphragm, a flexible support 
ing member for said projection, and means 
Whereby said flexible supporting member 
}}lay be adjusted, 

3. in a Sound reproducing device compris 
ing a conical diaphragm, flexible means sup 
Porting the diaphragm at its smaller end, 
said flexible means located in a plane inter 
secting the axis of the diaphragm at a point 
beyond the apex thereof, and means whereby 
said flexible supporting means may be ad justed. 

4. In a Sound reproducing device, a dished 
diaphragm, a relatively rigid member secured 
to the diaphragm, a Supporting member com 
prising a sheet of flexible material secured to 
the rigid Thember, and means whereby said 
flexible supporting member may be adjusted. 

5. In a Sound reproducing device compris 
ing a conical diaphragm, a member support 
ing the diaphragm at its smaller end, said 
member comprising a sheet of flexible mate 
rial, and means whereby said supporting 
member may be adjusted. 

6. A sound reproducing device comprising 
a cone-like diaphragm, an operating coil for 
said diaphragm, a member supporting said 
diaphragm at its Smaller end, said member 
comprising a sheet of flexible material, said 
member located in a plane between the oper 
ating coil and the apex of the diaphragm, 
and means whereby said flexible supporting 
member may be adjusted. 

7. In a sound reproducing device, a dished 
diaphragm, a relatively rigid member secured 
to the diaphragm, a supporting member com 
}) tising a sheet of flexible material secured to 
the rigid member, means mounting said flex 
ible supporting nember, said mounting 
means comprising clamping pieces adapted 
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to grip the edge portion of the flexible sup 
porting member, and said pieces independ 
ently releasable whereby said supporting 
member may be adjusted. 

8. In a sound reproducing device compris 
ing a conical diaphragin, a member support 
ing the diaphragm at its smaller end, said 
member comprising a sheet of flexible mate 
rial, means mounting said flexible supporting 
member, said mounting meals comprising 
clamping pieces adapted to grip the edge por 
tion of the flexible supporting member, and 
said pieces independently releasable where 
by said supporting member may be adjusted. 

9. A sound reproducing device comprising 
a cone-like diaphragm, an operating coil for 
said diaphragm, a member Supporting said 
diaphragm at its Smaller end, said member 
comprising a sheet of flexible material, said 
member located in a plane between the oper 
ating coil and the apex of the diaphragm, 
means mounting said flexible supporting 
member, said mounting means comprising 
clamping pieces adapted to grip the edge por 
tion of the flexible supporting member, and 
said clamping pieces adapted to be independ 
ently released and tightened to permit of ad 
justments of Said supporting member. 

10. In combination, a sound reproducer in 
cluding a diaphragm of the direct acting 
type, a sound amplifier including a discharge 
opening and spaced oppositely arranged 
walls, one of said walls inwardly of the dis 
charge end of the amplifier and having an 
opening therethrough of substantially the di 
ameter of said diaphragm, said reproducer 
positioned to have said diaphragm direct 
sound through the opening in the one wall 
of the amplifier and in the direction of the 
other wall of the amplifier, and said other 
wall of the amplifier arranged at an angle to 
the Wall having the opening and inclining 
toward the discharge opening. 

11. The combination as in claim 10 said 
other wall comprising a relatively rigid re 
flecting wall arranged at an angle of approx 
imately 45° to the axis of the diaphragm. 

12. The combination as in claim 10 said am 
plifier having a relatively large open dis 
charge end and With an opening in its small 
end, said Small opening serving to break up 
eSOC. 

13. In a sound reproducing device includ 
ing a conical diaphragm, a relatively rigid 
tubular projection secured at One of its ends 
to the convex side of the diaphragm, a flex 
ible supporting member for said tubular pro 
jection, said flexible supporting member se 
cured to said projection in spaced relation to 
said diaphragm and said flexible supporting 
member comprising a sheet of flexible mate 
rial. 

14. A sound reproducing device compris 
ing a cone-like diaphragm, a relatively rigid 
tubular projection secured at one end to the 

3 

convex side of said diaphragm and enclosing 
the apex thereof, a coil on said tubular pro 
jection beyond the apex of the diaphragm, 
flexible supporting means for said tubular 
projection, and said flexible supporting 
means connected with the projection at a 
point and located in a plane between the coil 
and the apex of said diaphragm. 
Signed at London, England, this first day 

of July, A. D. 1929. 
WILLIAM T. FORSE. 
FRANK A. MITCHELL. 
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