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My invention relates to sound reproducing de-
vices, and more particularly to those known in
the radioart as loud speakers. -

One object of my invention is to couple a coni-
5 cal diaphragm of the type used heretofore for
acting directly on the "air independently of a
horn, with an ‘acoustic horn for perfecting the
reproduction- by said diaphragm. :

. Another:6bjeéct of my invention is to provide a
0 gevice of the -type -described, with a baffle for
preventing. vibrations at the mouth of the horn
from traveling to the rear face of the diaphragm
and impairing the reproduction.

.. Other objects and advantages will appealr as
the description proceeds.

" Referring now to the drawings, forming a part
of this specification: )

Fig. 1 represents a vertical sectional view of
a phonograph -cabinet in which my device is
mounted, certain parts being shown in elevation;

Fig. 2 is a sectional view taken on line 2—2 of
Fig. 1; .

Fig. 3 is a sectional view taken on line 3—3 of
Fig. 2, and

Fig. 4 is a sectional view taken on line 4—4 of
Fig. 2.

In the illustrated embodiment of the invention,
a cabinet 1 has sides, a rear wall 2, and a front
wall or baffie board 3 provided with an opening.
A horn 4 within the cabinet is secured to the
front wall by means of a series of blocks 5 glued
to the horn and the front wall, and has its mouth
in registry with the opening therein.

A-frame 6 is secured to the small end of the
horn, and a casing 7 is secured to the frame 6
by means of bolts 8, a ring 10 of damping ma-
terial such as felt being interposed between the
casing and the frame. ]

A conical diaphragm 11 having corrugations
12 therein, and a flexible base 13 is secured at its
periphery to the casing by suitable means such as
an annular clamping ring 7a shown in elevation in
Figure 1 and in section in Figure 3. The casing
has conical side walls in which openings 14 are
. provided and is lined by a layer 15 of damping
material such as felt, for damping undesirable
vibrations. The casing is also provided with a
flat end 16 having an opening 17 therein to per-
mit the diaphragm to be. coupled to a driving

unit.

The driving unit comprises a permanent mag-
net, including a U shaped member 18 and a pair
of terminal members 20 and 21 which are secured
thereto, the entire magnet being supported on the
casing.

Each of the terminal members is divided at its
ends to provide a pair of spaced parallel fingers 22,
the fingers of one terminal member heing adja-
cent to, and opposite those of the other terminal
member. A pair of L shaped retaining pieces 23
and 24 of non-magnetic material are secured to
the terminal members and have mounted there-
on a spring 25 which is interposed between a pair
of coils 26. An armature 27 is supported by the
spring 25 with its ends between the oppositely dis-
posed ends of the fingers 22, and is connected by
a rod 28 to a spring damper 30.. The damper is
bent at one end and secured to the terminal mem-
ber 20, and at its other end, is secured to the
diaphragm by means of a stud 31.

The driving unit operates on electro-magnetic
principles well known in the art, but it will be
noted particularly that the damper tends some-
what to eliminate resonances within the dia-
phragm, as it offers a slight resistance to the
movement thereof.

In an actual model which was constructed em-
bodying the invention, a combined conical dia-
phragm and driving unit were used, of a type that
has heretofore been used for acting directly on
the air independently of a horn. The base of the
conical portion of the diaphragm was approxi-
mately 7'’ in diameter and the horn had a diame-
ter at its small end of approximately 77, which
was approximately half the diameter at the large
end and approximately half the length of the
horn.

When the diaphragm and driving unit were
used independently of the horn, the reproduc-
tion of lower notes was imperfect, but when cou-
pled to the horn, the low notes were brought out
with greatly enhanced distinctness and in fact,
the reproduction generally was greatly improved.
The combined cone and horn were tested to-
gether outside of the cabinet and within the cabi~-
net as described, and it was established that the
cabinet greatly improved the reproduction. This
was due to the operation of the walls of the cabi-
net as baffies tending to prevent the vibrations
emitted at the mouth of the horn from traveling to
the rear face of the diaphragm where they would
be out of phase with the movement of the dia-
phragm.

The invention is not limited to the specific de-
tails of construction illustrated and described, but
diverse modifications are contemplated within the
spirit of the invention. For instance, the horn
may be altered as to shape and dimensions and
the proportions of the conical diaphragm may be
altered. A substantial range of equivalents is
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contemplated within the scope of the appended
claims.

What I claim and desire to secure by Letters
Patent is:

1. The combination of a conical diaphragm of
the type for acting directly on the aijr independ-
ently of a horn, a horn coupled to said diaphragm,
and a cabinet enclosing said horn and diaphragm,
and having an opening in the front wall thereof,
said horn being supported with its mouth in reg-
istry with said opening, the walls of said cabi-
net operating to prevent vibrations at the mouth
of said horn from being transmitted to the rear
face of said diaphragm.

2. A loud speaker comprising, a direct radiat-
ing diaphragm member, means for actuating said
member, an acoustic horn having an inlet and a
mouth, means for supporting said member at
said inlet and a baffle member cooperating with
the mouth of said horn. o

3. In combination, a loud speaker cabinet hav-
ing & front member adapted to act as a baffle,
and having an opening therein, an acoustic horn
cooperating with said baffle and mounted on said
baflle, a direct radiating diaphragm member co-
operating with said horn, and a driving unit for
said diaphragm member.

4. In combination, a substantially closed cab-
inet having a front member adapted to act as a
baffie and having an opening therein, an acoustic
horn within said cabinet the mouth thereof co-
operating with the opening in said front member,
and substantially closing it, and a direct radiat-
ing diaphragm member cooperating with said
horn.

5. In combination, a loud speaker device hav-
ing a sound radiator adapted to the direct radia-
tion of sound therefrom, a sound conduit co-
operating therewith having an inlet of a diameter
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size substantially that of said radiator and a
larger mouth, and a baffie member cooperating
with said conduit.

6. In combination, a loud speaker device hav-
ing a sound radiator adapted to the direct radia-
tion of sound therefrom, a sound conduit co-
operating therewith having an inlet of a, diameter
size substantially that of said radiator and a
larger mouth, a bafile member cooperating with
said conduit, and a cabinet therearound, said
bafle forming a part of said cabinet.

7. In combination, a loud speaker comprising
a direct radiating diaphragm, a frame therefor,
a driving means therefor, an acoustic horn co-
operating with said diaphragm and means for
attaching said frame to said horn comprising
vibration damping means therebetween.

8. In combination, a loud speaker comprising
a direct radiating diaphragm, a frame therefor,
a driving means therefor, an acoustic horn co-
operating with said diaphragm and means for
attaching said frame to said horn comprising
vibration damping means therebetween, and a
baffle member carrying said horn, and rigidly
attached thereto.

9. A loud speaker comprising a cabinet, a
horn therein, a diaphragm for the small end of
said horn, a driving unit for said diaphragm,
means-for securing said driving unit to said horn
and means for securing said horn to said cabinet.

10. The combination of a baffle having an
opening, a horn, means for securing the large
end of said horn in the opening in said baffle, a
diaphragm for the small end of said horn, a
driving unit for said diaphragm and means for
securing said driving unit to the small end of
said horn. :

KOBERT R. SMITH.
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