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My invention relates to'a magnetlc structure for a
loudspeaker and more part1cular1y toa magnetlc structure
for a Ioudspeaker of the coaxial type.

It is an ob]ect of my invention to provide a magnetic
structure for a loudspeaker of the coaxial type which
pxovxdes maximum compactness.

It is alsp an object of my invention to provide a mag-
netic structure for a loudspeaker of the coaxial type in
which’ maximum clearance exists between surfaces of
high magnetomouve potential difference.

Jt is a further object of my invention to provide a
magnetic structure for a loudspeaker of the coaxial type
which has minimum magnetic path length.

1t is stili another object of my invention to provide a
magnetic structure for a loudspeaker of the coaxial type
which requires a minimum of magnetic material.

. Specifically, it is an object of my invention to provide
an improved magnetic structure for the loudspeaker dis-
closed and claimed in copending patent application Serial
Number 330,692, filed January 12, 1953, of Fred A.
Manley and Frank H. Slaymaker, and assigned to the
assignee of the present application.

In general, I accomplish these and other objects of
my invention by employing a magnet of frusto-conical
shape whose walls are of trapezoidal cross-section.

Further objects and advantages of my invention will
become apparent as the following description. proceeds,
and the features of novelty which characterize my inven-
tion will be pointed out with particularity in the claims
annexed to and forming a part of this specification.

For a better understanding of my invention, reference
may be had to the accompanying drawing in which

Fig. 1 is a front view of a loudspeaker including one
embodiment of my invention;

Fig. 2 is a sectional view taken along line 2—2 in Fig.
1; and

Fig. 3 is a sectional view taken along line 3-—3 in Fig. 2.

Figs. 1 and 3 have been included herein to establish the
circularly symmetrical nature of the parts shown in the
exampled embodiment of my invention. The novelty and
vsefulness of my invention are best seen from an ex-
amination of Fig. 2, which shows a yoke 1 of generally
cylindrical configuration having a front cover plate por-
tion 2 and a rear cover plate portion 3. Front cover plate
2 has a cut-out portion 4 centrally located therein, and
rear cover plate portion 3 has a cut-out portion 5§ cen-
trally located therein.

Further in accordance with my invention, I provide a
center pole piece § having a front end 7 and a rear
end 8, which respectively extend into cut-out portions
4 and 5. Ends 7 and 8 are so proportioned that a front
airgap 9 is defined between the outer circumference of
end 7 and the inner circumference of cut-out portion 4,
and a rear airgap 10 is defined between the outer circum-
ference of end 8 and the inner circumference of cut-out
portion 5. Central pole piece 6 is provided, in accord-
ance with my invention, with a radially-outwardly ex-
tending portion 11. Portion 11 has a plane surface 12
concentrically arranged around the pole piece, such that
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the plane surface is substantially perpendicular to the
central axis 11—11 of the assembly.

In accordance with my invention, I provide a magnet
13 of generally frusto-conical configuration. Magnet 13
extends from plane 12 to the front surface 14 of rear
cover plate portion 13, with its smaller diameter end 15
adjacent plane 12.

i prefer that the magnet 13 have a trapezoidal cross-
section for its walls with the narrower base diameter 16
of the trapezoidal shape adjacent to surface 14. From an
inspection of the resulting configuration of the magnetic
structure, it can be seen that maximum separation is pro-
vided between points of high magnetomotive potential
difference and peints of lesser potential difference have
a correspoudingly smaller separation thereby making
economical use of the space within the yoke assembly.
This feature of spacing points of different potential dif-
ference according to their potential difference results
int the cross-sectional area of the magnet normal to the
flux path being increased and therefore the flux produced
being increased. In addition, the slant height of the
trapezoidal cross-sectional area of the magnet is longer
than the perpendicular distances between surfaces 12 and
14 and consequently a magnet of larger magnetomotive
force can be fit between the two surfaces since the mag-
netomotive force of a permanent magnet is a function of
its length.

Using a magnet of this configuration, therefore allows
a given volume of magnetic material to be positioned
within a yoke assembly of smaller dimensions than was
possible when using a cylindrical magnet of the same
volume as shown in the above noted copending application,
without any increase of flux leakage. This minimizing
of the size of the yoke assembly results in a more com-
pact magnetic circuit and minimizes the magnetic path
length and consequently the reluctance of the path and
also minimizes the amount of material needed for the
yoke assembly.

Fig. 2 iilustrates how the magnetic structure of my in-
vention may be assembled in a loudspeaker. A basket 17
is secured, as by means of screws 18, to yoke 1. Basket
17 supports, at its ocuter circumference, a conical dia-
phragm 19, which may be held in place by mounting ring
28. A voice coil 21 at the smaller diameter end of di-
aphragm 19 is suspended in the front airgap and may be
held ceatered by aspider 22 in accordance with conven-
tional loudspeaker practice. Screws 23 serve to hold
spider 22 in fixed position relative to basket 17 and at
the same time secure front cover portion 2 in place.

Center pole piece 6 has a hollowed-out center portion
24 which is contoured to form an exponential horn for
high-frequency diaphragm 25. The horn portion may be
extended by extension section 26 which is secured to cen-
ter pole piece 6, as by means of screws 27. High-frequen-
cy diaphragm 25 has attached thereto a voice coil 28 which
is suspended in back airgap 16. Diaphragm 25 is held
in position by screws 29. A cover 38, which may be
held in place on the rear surface of rear cover portion 3
by means of screws 31, serves to protect the high-frequen-
cy diaphragm from damage and dust. Connection may
be made to voice coils 21 and 28 by any convenient and
conventional means not shown, but which are well known
to those skilled in the art. A plug 32 may be placed in
front of diaphragm 25 to insure proper sound pressure
distribution.

While I have shown and described my invention as
applied to a specific embodiment thereof, other modifica-
tions will readily occur to those skilled in the art. I do
not, therefore, desire my invention to be limited to the
specific arrangement shown and described, and I intend
in the appended claims to cover all modifications within
the spirit and scope of my invention.
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What I claim is:

1. In a magnetic structure for a loudspeaker of the
coaxial type, a yoke of generally cylindrical configuration
having front and rear cover plate portions at the ends
thereof, said front and rear cover plate portions each
having a cut-out portion centrally located therein; a cen-
tral pole piece having front and rear ends respectively
extending into said cut-out portions in said front and
rear cover plate portions, said ends being proportioned to
define front and rear airgaps between said ends and
the surrounding edges of said cover plate porticns, said
pole piece having a radially-outwardly extending portion
intermediate said front and rear ends of said pole piece;
and a magnet of generally frusto-comical configuration
extending from said radially-outwardly extending portion
to the front surface of said rear cover platc porticn, with
the smaller diameter end of said magnst adjacent said
radially-outwardly extending portion.

2. The combination of claim 1 in which said magnet has
a wall of trapezoidal cross-section with the narrow base
dimension of said trapezcidal shape adjacent the front
surface of said rear cover plate portion.

3. In a magnetic structure for a loudspeaker of the
coaxial type, a yoke of generally cylindrical configuration
having a central axis and having front and rear cover
plate portions at the ends thereof, said front and rear
cover plate portions each having a cut-out portion cen-
trally located therein; a central pole piece having front
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and rear ends respectively extending into said cut-out
portions in said front and rear cover plate portions, said
ends being proportioned to define front and rear airgaps
between said ends and the surrounding edges of said cover
plate portions, said pole piece having a radially-outwardly
extending portion intermediate said front and rear ends
of said pole piece, said radially-outwardly extending
portion having a plane surface concentrically arranged
around said pole piece, said plane surface being substan-
tially perpendicular to said axis of said yoke; and a
maguet of generally frusto-conical configuration extending
from said plane surface to the fronmt surface of said
rear cover plate portion, with the smaller diameter end
of said magnet adjacent said radially-outwardly extending
portion.

4, The combination of claim 3 in which said magnet has
a wall of trapezoidal cross-section with the narrower base
dimension of said trapezoidal shape adjacent the front
surface of said rear cover plate portion.
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